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lIilJtuai AIITOHOB 

XHMH'IECKOE OPVJKHE HA PVIlEJKE ABYX CTOAETIIA 

CIIEMICAL WEAPON AT TIlE TUIIN Of TlIE CENTURY 

by N.S. ANTONOV 
MaJor-CeDeral, Former 

Commander of the Mllllary -
Chemmle&l ESlablishement 

In Shlheny. 

AHHOTAIIHlI 

B MORorpa4JHH UPOCM:lK.HB.JOTta ftJlAennKH PUBHTM. H OlleHHBa~ AO-
CTJlrllynlA ypo.ell. nopotaJOU(el. aroco6noCIH orpUAI'IOUlRX lell(etTI. Of.. 
Me'.etta. 1ITO nepeOenaB"WM,. MOryT 6Lln. TOA.KO 'ft arpalAJUOdtHe atllleCT-
.., J.DTOpye npe,-.cralAJIIOT co60A YWept.1l10 AeTY'IHe -JlAItOCtH. cnocotSuYe a 
Cy6MHltpoA03U IW3Whn Q~ Hllr4A.Cu,HOIlULIe. Talt R &OlIItHO-puop6rHauwe 
nap ... e .... AIOAeA. 

Ha DCll08e OpHmHaAJdloA MftOAHI.H Q,eABIl npOnto3 p.,atm'. Mpa.Muo-
Jl\II:I aenteera CMepte.ulIoro AelCTaHR. CorABelio npon103Y ABA.'leAwee 3116-
'lUNGe lIapa~H.alnle nopa)KaJQUUU CIIIoAcra 3THS crrp •• A.lI01l\HI. aeu.tecra II~ 
O_HAaetCJl. 

OPHJOAI:1'OI ""nuwe. C811AeftALCI'I:YIO~He 0 CJlIlecraenllOM UpMPOc:re alt-
,,",1I0m!; "ppm.llTO •• DI!JIXOTOMHMenUC:OB " tilH3HXAlnoa. AOCl'HnlyroM :ta no~ 
CAeAUJle I'OAY. 

8 Tt&cre MOIiOrpatHIl coAepxHTOl 11 Ta6AHI" HMelO'l'Ol '7 PHCYIIKOB 
(rpa4JHkoa). H36palluu 686AHOrpa4tHR aJtJuo ... er '08 ay6A.HlCaQ.HA. 

3a 60AbW}'lO nOMOtl\b Mite npK nOWOTOBlte pyttonKCH MOttOrpa· 
Bblp">KalO lIAaroAapltoc'I'b AAIiMlItI~Y l<.C., BceMHpnoBoii E.A., 

~OAKlttmo'A A.A., EpMaltoBoii H.r .. 3b1KOBOH T A. l<a3altoBoii A.H., 
IpHXO ...... 'o A.C., XOXAOBY BA It W .. </IPIlHCltOH H. T. 

1·004462·5 C AItTOIIOB H,C., 1994 r. 
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ABSTRACT • 

In the monograph are outlined the trends of development and is 
assessed the level of the damaging capacity of toxic substances. It 
is noted that only those toxic substances, which are moderately 
volatile fluids, capable in submicrodoses to cause both the inhalation 
and skin-resorbtive damage to humans can be promising. 

On basis of original method is made prognosis of development of 
toxic substances of lethal effect. Further significant increase in 
the destructive properties of these toxic substances is not expected 
according to prognosis. 

Are cited the data, which testify about considerable growth in 
the activity of irritants, psychotomimetics and physical agents 
[fizikanty] achieved in recent years. 

In the text of monograph are contained 21 tables, there are 7 
figures (graphs). The chosen bibliography includes 108 publications. 

For assistance with preparation of the manuscript the author 
would like to thank K. S. Adamyants, Yeo A. Vsemirnova, L. Ya. 
Dolinina, N. G. Yermakova, T. A. zykova, L. t. Kazakova, A. S. 
Prik~odko, V. A. Khokhlov and N. T. Shafranskaya. 
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OT ABTOM 

.. 
B ",olll\e IIOHHY C fepM51111eii II Ii"", ICOM51W1pOM 3eJllmlO-ap-

TllMepHliCKoli lia:r5peK. B IJOCIII!A},!oIllKe ro/IP- CA)"IltIIOCL TIlK. 'ITO II 
nOCTYRItII }"IIIl1>ClI He II IIpnLUepKilc~. II II BoeHuo'XHMH'Ieck},!o 
IIkGAeMmo. HII)"III}'IO paliOTy III1'IIIA II nepHoA }"Ieli",. 

B HOeM nep80M lIa)"lHoM O1'IeTe aHIlAII3HpyeTCJI AHHSf.1HKII cop-
till"K oapoa WHXTOli coplietrra l\HMlIfAlIH'leclColi <p0pMY_ TeM" MoeH 
AHflAOHlloli patimw OTIIOCHTCII It oliAIICl1l TeOpeTH'leCKHX oClIoa 
1l0pMHPOBIIIIHlI pacxo;..s XHMH'IeCIUIX 6oenplllUleoB. Ha'IHlI<1AlICL )Ke 
MOSllt5yqlla8 AemeAIoltoCTlo nOCAe 1I1l31tlloreiuulll Qempa.u.Hyli IIl1yq-
1l0-HCCAe,A.0811TeU.CItHA lloeHHo-TeXHlAecltllit HHcnrryr COBeTCl<oii 
apMHH C pll3pal5arJtH TeXHOAOMl'leatOro peJKlfNl1 Aera311qHH OtiM}'lI-
AHPOBIIHKJI. Pa60Ta lIIM ycnewllo H Mile H3 roN' II rDA }'IIeAH'lllallA1f 
oti'beM pa6OT, OAHo.peMeIlHO nOBLlWIIlI Men8 II AOJLlKlIOCTH. nOCJII!A-
IIHe ro/IP- CAYl.diLl II apMHH II liw Ha'laM>lIHltOM aoero HIICTKTyTa. 
cnyCTll IlecKOAI>KO .leT nOCAe nePeAHCAolCaqHH ero H3 MocKB'" II no-
CeJ\OK WHXallr.z CapaTOBCICOli otiMCTII • 

nOCJle }'llOALHeHWI C 1I0eHIioli CAYJKtiy II pliA .leT pe60TM II CII-
creMe MHIIHCTepCTBII 3J\PAllooxplllleHHll. B MOH Oti1l3I1HIIOC'tK 81<0AIt-
AD BLIJI8Aelllte TeIlAelll\lIii Pll311HTHJl xlI~lIIqeclCoro OPYlI<lIli II ItllTepe-
ellx pa3PlllioTtCH nepcnOKTltBIIYX IIIITHAOTOB H APyrHX CpeACTB MeAI!-
I\lIl1CICOii 3II1lIH'tW. B 3TIt ro/IP- II COliHPIIA H 050lilll"" ny!iAltk8UItIt. 
OTlIOClIllIHeCII IC XlIHINeCllOHY OP)"KH'O. epllllllltllllA COACPlKIIU\HCCn 
a IWX Ol\ellKH C COliCTBelDlYMH. HeAL3lI tihIJIO lie 06paTHTL 11111110111-
IIHe 118 TO. '11'0 OI1TltMIfCTH'IeCklle npOnl03L1 pa3BItTHlI XItMIIQeCkoro 
0PYJK·1UI ne c6b18t1JOTa1. II. MlloroMKMJfOlUlbie 3eT'pa:'tLI 118 nOHeK 110-
IlWJt arpOllAlllOllllfX BOIl\eCTII lie ;..slOT pe3YALT4T1l. CynepTOI<CHQIlLle 
TOKCHllonOA06"'>Ie 0Tp811M.01llHe lIeJIIeCTRO no"yqellLl lie liLlAIi. 
npnpOCT8 nOpll:>KBloJqeil .. OIltH XHHH'leClloro opY"'"" lie npoll30w-
"0. Ho B re JKe ro/IP- nOJlBitIIOCI> 1I0Boe 'YCOKOTO'lIlGe. BYCOK03<P-
q,"I<THBlloe 06!.AJloe 0pylKlle. IDreA MeCTO OQe8HJ\1IL1H nporpecc H II 
pll3BlmI1I CPI!ACTII npOTltBoXHMKqeCKOli 3ll1It ........ Bee 3TO nOBAlIlIJIO 
115 POAt. H MeCTO XIfHllqecKOro OPY"'IIJI B CItCTeMe coapeMelillYX 80-
0PYJKeIlHii. B CAOlKIIBweiiCll CHryaUIIK BaJKIIO tiy"O OTBenm. lIa 
BOnpOC: 811Al1eTCJ( All COCTOJllllle 3IICTOJI 8 pa3BHTHH XItMK~eeKoro 
OPY"tllJl BpeMellllLlM II npeOAOAHMYM B 6AltJKaliweM 6YAYIlIeMl 

B Monorpa.pHH CAeAlllla nonLITKA 118iiTH OTlleT 110 nOCTaSJIellHLiii 
Bonpoc • 

H.CAHTOHOB 
reUepM·1<'lIHOP II. oTCTaBKe, 
AOKTOP TeXIIKqeCKHX lillY". 

np0<peccop. 
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FROM THE AUTHOR. 

PAGE 5 

At the end of the war with Germany I was the commander of 
antiaircraft-artillery battery. During the subsequent years .it 
happened that I entered not the artillery, but the chemical warfare 
academy. I began scientific work during my student years. 

In my first scientific report is analyzed the dynamics of the 
sorption of vapors by mixture of sorbent of cylindrical form. The 
theme of my diploma work relates to the field of the theoretical 
principles of the standardization of the expenditure of chemical 
ammunition. However, I began my scientific activity after assignment 
to the Central Scientific Research Military Technical Institute of the 
Soviet Army with the development of the technological regime of 
decontamination of uniforms. Work was successful and for me from year 
to year was increased the volume of works, simultaneously elevating me 
in position. During my last years of service in the army I was the 
chief of my institute, several years after its relocation from Moscow 
to the settlement of Shikhany of Saratov field. 

After discharge from service I number of years worked in the 
system of Ministry of Public Health. My job included identification 
of trends of development of chemical weapons in the interests of the 
development of the promising antidotes and other means of medical 
protection. In these years! gathered and summarized publications on 
chemical weapons and compared their analyses with my own. It could 
not be ignored that the optimistic prognoses of the development of 
chemical weapons are not being realized, and multimillion expenditures 
for search for new toxic substances do not give result. Supertoxic 
toxin-like toxic substances were not obtained. Growth in destructive 
power of chemical weapons did not occur. But new high-accuracy, 
highly efficient 90nventional weapons appeared in the same years, and 
occurred obvious progress also in the development of the means of 
antigas defense. All this influenced role and place of chemical 
weapons in the system of contemporary armaments. In that situation it 
was important to answer the question: Is the state of stagnation in 
the development of chemical weapons temporary and surmountable in the 
near future? 

In the monograph is made the attempt to find response to the 
presented question. 

N. S. Antonov Major General (Retired), Doctor of technical sciences, 
professor. 
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*(See Original) • 

. 
Shikhany. autumn. 1969. In the first row from left to right: General 
of the Army S. L. Sokolov (subsequently minister of defense of the 
USSR), Marshal of the Soviet Union K. S. Moskalenko. Marshal of the 
soviet Union I. l. Yakubovskiy Colonel N. S. Antonov - chief of 
chemical warfare facility. 

( 

I 
( 

( 

( 

l.• ( 

<-
G 
C 
a 
c 
i. 

, , 



c 
c 
c 
c 
(~ 

c 
c 
( 
( 

c 
c 
c 
c .. .. • (S 

c 
c 
c 
( 

c 
c 
• C 
L 
I» • • 

npEAHc\OBIUl 
, 

BOeJlIlo-lIAeOAO['HqeCltOe npornBoCTO>lHHe {JIJY" rpynnHposoK 
rOCYA"pCTB, conpOB0lKA"eMOe "XOAOAIIOII BoiillOIl», npeltpllTHAOCL 
BMeCTe C paCIUtAOM COBeTCKoro COlO3a H BaPWllBCltOro Aorosop ... 
EHnOAllplIOro MHp<l He CTIIAO. C03AIlAHCb 6Mronpwmtye YCAOBH>l 
fVIJI 3IIBepwenHll nepel'OBOpOB 0 nDAIIOM 34npellleHHH XHMlf'leCKOrO 
Op)IlKIIJI· 

neperOBopLI ° nOJllIOM 34npell(ellllH XHMHQeCKoro, &ltTCPIIOAO-
rll'leCltoro (6HOAOnl'leCKorol H TOKCHII1loro 0P)"KHJl 8ItntBH3I1POB-
AIfC& B 1 968 roAY " CB>l3H C peWlfTeAbl1hlM npOTeCTOM 061lleCTBell-
1I0CTlf npOntB npIIMenelllf1l rep51flllfAOB, Ae<fJOAHllllTOB H p<l',&,paJKIl-
101llllX OTpIlIlNllOIllHX "ellleCTB B xOAe npoAOAJKaBllIeiiCJI " TO apel'tJ! 
BOHUbi BO BbenlAMe. 3n1 nepel'OBOpbI npHBeAH K nOAnlfcaliHIO B 
I 9? 2 rOAY KOIIBell\lllH 0 .anpClllelllllf p<l3pa60TKIf, npOH.BOACTBa H 
lIaKollAellHII 3ariacoB 5HoAOI'I!QeCltoro (&KTepIIOAOrH"CCKoroj H 
TOltCHlIIlOro OPY>KHlt H 06 HX )111f1qTQ>KCIIHH. nOTpe508aAOCb 20 ACT 
II .. npoBeAclilfe AOnOAIllfTeAbllbiX nepcrosopoB, 'IT061. AOCTH"" co-
rMwellMA 0 nOA1JOM 34npeateUHlt H xtnU{'1eCKOrO 0PY>KHJI. Ha TO 
!SIMI! CIIOH np"'''fllLI. 

3anpeuJ,cllne 6n:OAOnt'leCKol'O " xHH .... ecKoro Ol)Y.HCHSI CBJl3aIlO 
C pa:apewenKeM PSIAA_ npo6AeM. KOTopLle B oenORe eaoeM "HelOT 
.l1Ioro 0611\Cro. H • TOM H 8 APyroM CA yqac nOA 3anpCT nONlllA8CT 
60ALIUO,f cneKTp n0p8lK81outHX arell'toB. npU'lCM PfIA arellTOfl Kat{ 
XHMH'IeCKOii, Talt II tSllOAOrH'.eCKoii IIpHpOAb! IfCnOAL3YCTcn " npo-
H3BOACTBC C t-IHpn_H IlAllpa3peWCllllblMif UeAIIMH. npOH3BOIICTBO 
OTpallARtOIl.(HX BeU(eCTB MO)KeT BCTp8HSaTbC" 11 Kop.U1AeKCltI KO"tr-1Cp~ 
'leCKHX npeJ\npHJn'Hii, a K)'Ab11iBHpOU4UHe MHKpooprallH3MOB, "C~ 
nOAb'yeMblX B """eCTBe 6HOAOrll'lCCltOro 0pYJKlfll. H nOCAeAYIoU\ne 
onepaJ~III{ no IIX nepepa60TKc - B npeNtP\IJITIllI no npoll3soACTBY 
III1Kl(HIJ II APyroii npoAYK'IKH t-IIIltP061!0AomQeCKOii npONbiUlAellllO-
CTIf. Te .. lie Me\lee, Y npaBlfTeAbCTB BCAYU\IIX rocyAftpcTB 6wIIf pa,-
AH'llIye n0Nt-0Ab! It pa3peme","o npolSAeM 3"npC11lellll1l "alKAoro \f3 
3THX ABY" BIIAOB op)"KH>l MaCCOBOro nOpaJKellHll. EOAbWlfllCTBO H3 
nux corA4CHAHCb noAitHc4na. (iuOAOm1ieCKYlO KOltBemuno. H B TO >KC 
npeWJ H 114 TeX 'l<e ycAOBHJlX nOHTH Ita nOAnlanl 3anpeT XHHH'IeCKO~ 
ro 0pY"'HlI lie peUIHAIfCL. 
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PREFACE •• 

Military-ideological opposition of two groupings of states, 
accompanied by the weold War", came to an end together with the 
decomposition of the Soviet Union and Warsaw Pact. Bipolar world was 
no more. Favorable conditions for the completion of the negotiations 
about the complete prohibition of chemical weapons were created. 

The negotiations about the complete prohibition of chemical, 
bacteriological (biological) and toxin weapon were intensified in 1968 
because of resolute protest of public against the application of 
herbicides, defoliants and irritating toxic substances in the war in 
Vietnam. These negotiations led to the signing in 1972 of the 
convention on prohibition of development, production and accumulation 
of the reserves of biological (bacteriological) and toxin weapon and 
their destruction. 20 years for conducting of additional negotiations 
were required, in order to achieve agreement on complete prohibition 
and chemical weapons. For that there were reasons. 

The prohibition of biological and chemical weapons is connected 
with the resolution of a number of problems, which at basis have much 
in common. In both cases are banned a broad range of destructive 
agents, and a number of agents both of chemical and biological nature 
are used in industry for peaceful or permitted purposes. The 
production of the toxic substances can be incorporated into the 
complexes of commercial enterprises, and the cultivation of 
microorganisms, used as the biological weapon, and the subsequent 
operations of their processing in enterprises for making vaccines and 
other products of microbiological industry. Nevertheless, the 
governments of the leading states have taken different approaches to 
the resolution of the problems of the prohibition of each of these two 
types of weapon of mass-destruction. Majority of them agreed to sign 
biological convention, but at the same time and on the same terms to 
go on to complete ban of chemical weapons they did not decide. 
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DIIOJIOrnqeCKOe OPY"'He JIB.UIeTCJI IIlIH60Jlee OAl'03I1L1M 113 BCeX 
CPeACTB BCAemlll DOOPYJKellllOH 6opb6w. A1l'T11ryMalUlwi! xapaKTep 
tiKOJIOlWleCKOI'O OPYJKI!lI nOIU(TeIl J\IOA'iM. OHK He XOTllT crp<IAallllH 
OT oco60 onaCHLIX H1I<j1eICIUIOlIHwx 60J\e311eH K 6e301'01IopO'fIlO 0'1'-
ToprlllOT 6HOJlOnl'lecKoe OPY"'He. 

B KPyraX CODeTCKHX cnel{H4JIIICTOB II Te I'OA/ii 6W\0 jl4CXOJKHM 
y6eJI(AeHHe. 'ITO B o6JIacm 6HOJlol'H'feCKoro " TOKCHlUIoro opY""'" 
CiliA 050nIMH COlleTCKHH COI03. C03A41 PIIA sq,.pexTHBIIWX 5HO-
JlOm'feCKHX peI{enryp. 50esLle CpeACTBI IIX AOcral,,", II Tall:JKe 
npeAnpl\llTHli NtJI HX HaCCOBOro H3I"OTOBJleHHlI. C'll/TaJloa.. QTO • ye
JlOBIUlX. C03AIIBWHXClIIC KOHl{y 60-x roAoB, NtJI ClllA 6L1Ao BY1'OA-
HO nOHTH lid nOAflIlClllIHe 6HOAOl1l'leCKOli ltOllBeHl{HH C reM. 'f1'06I.I 
3I1MOP03HTb HII HH31<0M ypoBHe pll3jl46oT1<H 6HOIIOrn'feCltoro 0PY-
"''''' B COBeTCKOM COlO3e H TeM CIMLIM COXP'UI1I1b Ha "mome roAW 
BnepeA npellMytttcCTBO ileA IIHM I 3TOM -IlIAC BoopYJKeHIIlI. B n0A&3Y 
T4Koro CYJKAellHll roBOPIIJIO oTCytCTBHe I TeKCTe 6110AorH'feCKoi! 
KOJIBeHlUtH O(iS(341"eA»C'I'B AIJI ee Y'l4C'J'JIHKoa DnIOCHTeAWIO AHKDH .. 
AIUlIIH npOK3BoACTllelllloA &3101 6HOAOl1l'fecxoro H TOKCHmlOro opy-
ltO<JI. 

Ao CHX nop lie eyttteCTBYeT 0AlI03HilQIlI>lX Ol{eHOK 6110AOrH'fe-
CICoro OPYJKHJI !<OK CPeACTBII BeAe1l1lll Boop)'lKellllOK 6oph6w H3-3<\ 
npOTHBOpe'lHBOrO xapaxTepa CaoiiCTB 6HoAonr.ecKHx arollt'Ol. 

nOCACAlIIIC OTJ\IIq",OTCII Bec_ .weOKHMH nOjl4*"IOIl\H>lK 
cBolicTallMlI. AeTlIAbIllISI ,,"034 lIeKOTOp_ B036YAl'TeAeH onllCIIWX 
HIl<PeKlUloIIIILIX 60Ae311eH COCT8BJ\l1eT .cero HeCXOJlbKO oc06eH. KO-
ropue D. Beco.oM OTIloweHHH p&lHLI AllWI> MK3epllol\ AOA!! 0" Ae-
'tUloHbIX A03 HaK60Jlee 1'OICCHQKhIX OTpaJWtIOIlUlX lIell\ecra. 06110PY-

. JK.e1iHe 6HOAOnt'leCKKX areJITOB • cr~ UH3XMX KOJUtellTp4ItKSlX, K 
JKe HA eCTeCTBeHKOM 4><>11" Beerp,a npl!CytCTB)'IOIIIH" II "T>(OC-

lfe60Ae3ReTBOpIII>IK """poOpraIIll3Moa. lIBJ111eTCJI llee"",,, 
'iyaCTBlfl'eIILIIOCTb onpeAeAellllll p,aJK!! CDMLlX collepweJ/-

OCT8eTCJ1 HeAOCTaTO'IHoil. OrcyrcTaHe ellr-
RpH n0J\L30aallHH TaICH"H liKOCHl'IIIUIH3aTOjl4MH "lIIe III! 03"0-
OTCytCTBlIlI onaCIIOCTH nOpa>KeHI\lI fiHOAOmqectO!MH areJlTaMII. 

~:'~:~;::~e; .. :;e:TO~ AKanIOCt'HI<H npHrOAKhI AIIJI ycTallOBAI!llHJl 
~ 6HOAOrnQeCKHX OreJ1T08, no ape""" norpl!lilloe 

~:;~~::~J~M~~fiopaTOPHLIX Oll1UlH30B, HC'lHCAlIeTClI. a JI yqweM 
B CBR3H C qeM 3TH MeTOAW lie MOryr CAYJKlITI> CPeA-

onOBellleHIIK Boliex H lIaCCAell1lll ° CiHOADrH'Ie-

~i:~::~~O;T D!il>lqlfOro H XHMHqeCKQfO opylKlIlI Bw60p l\eAeli 
(' !iHOJlOrH'IeCKJIM opYJKHeM Bea.MlI OrpoJ/H'l!!lI. npH-

5HOJlOrH'lCCIUUC lIreHTOB no rpynllKpoBKaM aOHCK npOTHS-
~~::~"':::7.:~ II conpliKOCII08elIHH co CBOHHII BOHCKaMII. no-ti HCKJlI<lqaeTCli. npH II1!YCTOH'IIIBWC a,...oc<!>epllhlX npo-
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Biological weapon is most abhorrent of all means of the conduct 
of armed battle. The antihuman nature of biological weapon is clear 
to people, they do not want sufferings from the especially dangerous 
infectious diseases and unconditionally reject biological weapon. 

B 

In the circles of Soviet specialists in those years was widely 
believed that in the field of the biological and toxin weapons the USA 
had passed the Soviet Union and had created a number of effective 
biological formulas, military equipment of their delivery and also 
facilities for their mass manufacture. It was believed that under the 
conditions, which were created toward the end of the 60's, for the USA 
it was advantageous to sign biological convention in order to freeze 
at low level the development of biological weapons in the Soviet Union 
and thus to preserve for many years the advantage over it in this form 
of armament. The absence in the text of the biological convention of 
obligations for its participants relative to the liquidation of the 
production base of biological and toxin weapons spoke in favor of this 
judgment. 

Until now, there does not exist clear-cut assessments of 
biological weapons as the means of the conduct of the armed battle due 
to the contradictory nature of the properties of biological agents. 

The latter are characterized by the very high destructive 
properties. The lethal dose of some agents of dangerous infectious 
diseases composes a total of several individuals, which in terms of 
weight are equal to only tiny fraction of the lethal doses of the most 
toxic substances. The detection of biological agents in such low 
concentrations against the natural background of nondisease-causing 
microorganisms always present in the atmosphere is very difficult. 
The sensitivity of determination even 6f most sophisticated 
bioindicators is still insufficient. Absence of signal with use of 
such bioindicators still does not indicate an absence of danger of 
injury by biological agents. Laboratory methods of diagnosis are 
suitable for establishment of the fact of the use of biological 
agents, but the time required to conduct laboratory analyses, is 
calculated, at best in hours, in consequence of which these methods 
cannot serve as means of effective warning of troops and popUlation of 
biological attack. 

In contrast to conventional and chemical weapons the selection of 
targets for injury by biological weapons is very limited. The use of 
biological agents on hostile troops in contact with friendly troops is 
obviously excluded. 
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lIecc:ax II npH lIeTpe co CTOPOIILl IIpOTHBID\Ka '. ",olibix CA )"lUX liKO-
AOrn'feCKoe oPf'KHe He KO>KeT Cilom> npHKClleHO 6CK>Ke HCKOTOPOro 
p~e>o<a CieaonaCHOCTII BO 1136e>K4HHe 1I1l110CII flHO.\QJ'IPICCKIIX "rell
TOB IIa pacnOAolKclllle CBOHX Bolia. 

HHc\leKltHOHHYe sa6oAeBallHll, BLl3101BaeMLie 6l1OAOlWleCJ(IIMH 
arenraMH, HMeJOT CKpLlTLlii neplIoA H NOryr IlaC1j'JUln. cnyCTll Cyncll 
II 60Aee lIOCJ\e n01lW1l1UI 1I036YAJlreAlI II oprallll3M. no 3TOiI npll-
'!HHe BPl!A All IINeeT CNLiCA nplIMeJleliHe liH0AQl1I'!CCKOro opylKlIlI 
npH pewemlH 60eBWX :JOAa'! TOXTH'!eCKOI'O H /lPYKe onepaTHBlloro 
MIIClllTalia, 1160 OHO He OICGJlleT JIAKlIHHII HII XOA 60eBLIx AeikTBHK. 
no TeN lite cooliJI4'KeMlUIN II~ HCD0Ab3)'l1IiHOAOl1l'leCI<Oe opy-
lKlIe, COPBaT& nyClC palCeT. 6oeaoA IIWler IIBIlal\HH H AfI. 0 • 

npHMetiellHe cnOPOIIHX c\lOpN 1I0:iCiyAHTCAeJI. lIanpHMep CH6l1p-
ClCOK 113al>l, npmIOAllT It ~OMY. !Ill NHorne AeCJITKII Ae"!', 3Bpa-
>KeJlHlO MecTIIOCTII II palione DpHNeHeHlIlI, 'ITO 80 MHOl'HX CA)"IUX 
"'"0Ke He>KeJIIlTeAWIO H MJI. eroPOHI>I. np"MelD\Bmeii liHOAol'K'Ie-
CKOe 0pylKlIe. He lICIWO .. eIlO. 'ITO allllAOrn~IIL1e ~Qell"" npHBeAII 
BDeIlIl0-1I0AHTII'!eClCoe PYKoBOACl'BO CUlA H COlleTCKOro CoI03B It 
3alWO'feHlIlO. 'ITO 0TkA3 OT CillOAOnI'JeCKOI'O H TOKCHHIIOro OPYlKHJI 
lie JlalleceT YII\ep6 HIII\HOlIMbIIoli 6e30nacnoCTH CIIOHJ( I'Ocy,a,apCI'B 
H 'ITO 114 nOAtlLlli 3B11peT pa3pa6OTKH. npOH3BOACTaa II I14KOIlACIIHft 
3anl!COB 6HOAOl1NeClCHX IU'eHTOB H TOKCHlIoa HI! onpeAeAelJllLlX YC-
AOallftX KolKlIO corMCtm.CJI. AelCJlllpaTHllIILlli xapaKTep 6HOAOrH'IC-
CJ<oli KOIIBeJlQHH, OTCyremlle 8 ee TexCTe nOJlOJKellHH 0 Me)K,II.YIIIl-
POAIIOM KOlrtpOAe 3B BLItlOJll'eHHeN 06l13aTe.u.cra rocy,a,apCTaBMSi' 
Y"aCTtlHItIlMH KOHBellllHH, I>HAliMo. • 0Ali1l4KOBOH Mepe ycrpAII88AH 
II CWA, H COBeTCKHil COlO •• 

XSiMH'feCKOe opY)I(He I> 31raQHTeAblloii Mepe "HwellO lIeJ\OCTftT' 
KOB, npHcyII\HX CiHOAOnf'leCKoNY. K TONY )l(e 0110 II KOIIl\e 60-x It 
1"''11lAC 10-x roAoa IIAX0AltAOCI> B 3ellHTe caoero pa3BSiTH~. B apee-
IIl1AL1 BooPYJKellHH BWll\HX roCYAdPCI'B .IHpa B TO apeM" TQAbKO 
'!TO nOCT}'l1HJlo HOBOe nOXOAellHe XHMH'leCKOrO OpylKKlI. ApTKMe-
pHiiCKHe H a8HBI\HoIIIILle XHMH'ICCJ<HC t!oenpHnaChI, Tax JKe. K4K It 
lioeBLIe XHMH'IeCKHe '!4CTH paKeT CiAIIJKHero II cpeAllero P"AIIyca 
AeHCTBH.St cnopJlxellllLle UepafIO"llApAAHnI"eCXHMK Ml3CMH, n0380· 
JUIJIJl, • OTJlll'lHe aT liHOAorn'leClCoro opYJKI{lI, t1aHOCHTb .<jl<j>eKTH8-
lIL1e YAapLi no AI06 .. K lIe.\l1M II .oue Cioe8b1X AeACTIIHii, npH A106 .. x 
norOAllYx ycAOBIfJIX H • AJ06Io1e Ce30ltLi roAd. no ollellKAM Tex AeT 
XHMSi'leCKOe oPY>KHe • HeCKOJIbl<O pa3 nOBhlWlIAO lioe8L1e 803MO)f(' 
1I0CTli apTHMepHH, paK .... H aBlraQHSi no )'HH'ttO>KeItHIO lKHBOH CIWoI 
npomBllIIKa. fOCYAapaBaM, TOAbKO 'ITO acrynSiBWHK 80 BA8,I!,ellHe 
lIoBeiiwHM XHMH'lecKHM 0PY>KHeM, OTK83 or nero K431lACR lIeMblCAH-
MLiM. HeYCT)'II'IHBocn. CTOpoll IIa nepaoli c\la3e nepero80poB no 3/1-
IIpell\eUHlo XHHSi'leCKOrO op)'lKHll MorAa B3lIHMUO ycrpaHBlITb K8)1(-
AYlO 113 Ina.. 
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With unstable atmospheric processes and wind from direction of enemy 
in either case biological weapons cannot be used nearer than certain 
border of safety to avoid drift of biological agents to position of 
friendly troops. 

9 

Infectious diseases, caused by biological agents, have latent 
period and can begin days and more after entry of agent into organism. 
For this reason the use of biological weapons during combat operations 
on tactical and even operational scale hardly makes sense, since it 
will not have an effect on the course of combat operations. For same 
reasons cannot be used biological weapons to prevent launch of 
rockets, combat mission of aviation, etc. 

The use of spore-type agents, for example anthrax, leads to 
prolonged, for many decades, contamination in area of use, which in 
many instances is also undesirable for side which used biological 
weapons. It is possible that such assessments led military-political 
leadership of USA and Soviet Union to the conclusion that renunciation 
of biological and toxin weapons will not jeopardize the national 
security of their countries and that it is possible to agree to 
complete ban on development, production and accumulation of reserves 
of biological agents and toxins on certain conditions. The 
declarative nature of the biological convention and the absence in. its 
text of provisions on international supervision of compliance by 
participating governments of convention, apparently, in identical 
measure arranged USA and Soviet Union. 

Chemical weapons to a considerable extent lack deficiencies 
inherent in biological. Moreover at end of 1960s and beginning of 
1970s it was at the zenith of its development. A new generation of 
chemical weapons had just entered the arsenals of the leading states 
of world at that time. Artillery and aviation chemical ammunition as 
well as combat chemical units of missiles of short and medium range 
equipped with neuroparalytic gases made it possible in contrast to 
biological weapons to deliver effective strikes on any targets in zone 
of combat operations, under any weather conditions and at any season 
of year. According to analyses of those years chemical weapons 
several times increased the combat capabilities of artillery, rockets 
and aviation in terms of the ability to destroy enemy personnel. To 
states which had recently entered into possession of the latest 
chemical weapons renunciation of them seemed unthinkable. Obstinacy 
of sides in first phase of negotiations on prohibition of chemical 
weapons could mutually accommodate each of them • 
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C03A88 XHMH·l(.~I(.Oe opy>KHe 1l0BOrO nOJ(OACl1HJt. CWA. COReT-
CKIIH COI03 II PRA APYrHx roCYA8pcno 8 Te rOAL! npHCT)'IlHAII K {lO-
KCKY nyrei\ AUL1leHulcro II4p8UV18811IfR «Soeaoil MOII\If XIIMK'IeCXOrO 
0PYJKIUI, p038epII)'AIf lIe6L188AloIe no Jl83M8XY HCCJU~J\OB8111111 .npH-
PONlbtX IfCTO'IIIIIKOB cynepTOKC1<'1I1Io1X Beu(ccn, nOJlK-'lIO'IIIAH K 110-
IICKOBOMY Clllrre3Y nOTCI1I1IfIlALIII~X OTJl8L'lllIOUVIX /lCUICCTB /leAY-
lillie 1I')"IliloIe M60paToplfH. HII Y OARoil 113 COnepIIII'I08111lfX MeJKAY 
COliOH CTOPOII B Te rOAL! lie 6""'0 cOMllellHH B TOM. 'ITo M8CCllPOB811-
1I0e <j>HII8I1CHpoB8I1He OIiWllpllloIX npOrp8MM no C03AJIIiHIO XIfMH'lC-
cxoro 0pylKlUI 1I080ro IIOKOAellHll patIO WIll noWIO nplIBe,l\eT K ",e-
A8eMoMY pe3yAbT8ry. K TOMY JKe nporpaMMIoI AUL1leHwero 1'43811-
TIll! X"MII'IeCl<oro oPY"'IIlI C03J\8I1MHCb H8 Oc/IOBe lIeKOTOpLlI< IIOY"-
III<X IIpeAJ10CbIJ\OI<. HcxoAJI H3 <!>aKTB, 'ITO '1I1CAO H3yqell1llolx XIIMII-
qeCKIIX COCAliilellHH COCT81W1eT AIIWb MII3epII)'IO AOJoJ<J OT '1HCIIa co-
WllenHH, Koropoe npeACK83&1B8eTCli TeopHeH, AeAIUICli BIoIBOA. 'ITO 
nOTeliIlHAJlbllbll'i 38nac cynepTOKCH'I1I1oIX Ilell\eCTB AAJlcltO lle IIC'Iep-
n.\I H 'ITO '1eM WHpC "POBOAHTCll nOHCK, '1eM 6o.u.wc CHlrre311pYeTCR 
XHMH'ICCKHX COCAHIICI1HiI, TeM acpollmec nOAyqclllle 110801'0 cynep-
TOI<CH'IIIOrO OTJ18IW1IOU\Cro Bell\eCTB8. C}'llleCTBOll4l1He aell\eCTB 
npHpolIJlOro npoHCXOJKAeIlHlI, no TOKCIf'lIlOCTII .11 ruCll'lH p83 npe-
BOCXOi\RIIIIIX 1I81160Aee TOKCH'IlIblC OTpBIWIIOII\lIe OCII\CCTB8. 110POJK-
,liMO "8AelK,ll,lol AOCTII'lb T8Kora JKe YPOBIIlI TOKCH'IIIOCTlf II Y Be-
lllCCTB. nOA)"4ellltLlX MCTOADMH oprat1H~eclCoro XHMH'ICCKOro CHUTe .. 
3. lIAII 6I1OTeXIIOAOrHH. CT8BKII AeJIIIJ\lICb 1111 BblAeAelille 113 IIpllpoA-
11101)( IICTO'IIIHKOO 110BIoI)( cynePToKCH'III&lX lIell\CC1'B II 118 p8CWII<jJ-
poaKY III< COC1'808 II XIIMltqeCKOrO CTpoettltK c lleAbl0 nOCAei\YloU\C-
ro KOIICTpYIIPOS8111111 MOACI<YA ItX allAJIoroa, Aoaynilloll< MJI xlt~IH'Ie
CJ(oro UAH MHKpofiHOIt.OrH'IeCKOl'O CK1ITe38 it. OAlIOBpCMenIl0, COxpa-
"'"0UIIII< ypOlJellb roKClI'IlIOCTIt IICXOAJIOro BClI\eCTIIII npHpoAttoro 
npo"CX0JK,l\ClIIIK. 

HelKeAlllllle croPOIl paCCTIITbC1I C XHMHQCCltHM 0PYlKlleM 0Tpa-
lilllAOCb 118 TaltTltK" seAell1lll ncperosop08 0 ere 38npCII\CIIHH. 

;~;~:~~~~:.~,~C;~01103 np~l,o\epJKIlBAJlOI MOAeJIJI COrMlllellllll. nOA06110H il J(01l8eJt~MM* H l1e corA4WMCR ua BBeAClIHC ~,eJKAY" 
,I~I~;~~~:: KOIITpOAli. YqitTLlBlIlI nell3MCIIIIOCTb n031f1\HH CCCP 110 
'~ I<OIlTpOJ\ll, CIlIA AeAaAlI IIKllellr·na nOAO>KeIlHlIX 5YAY-

Konoell"HII, K8calouIHXOI MeXllnH3M8 KompOAll. Tal<lIl1 CIfTYII-
118 ncperoBopax coxpall""aCb lIell3MelliloH OT plIY'1A4 It payn,_,)' • 
B3TOil CBJ1311 npCACT8B!\J1eTCl1 YMeCTJlloIM HllnOMnHTb 05 O/llIOM 

;~o61oiTm1, 'IPOIICWCAJUCM 8 XOAe 2-oH oti30PIIOK KOIlq,CPCIIIIHH no 
a~OAOl1f'leCKOH KOIIOenl\ltH, COC1'OlIBllteHClI B 'Kelleoe B I 986 roAY. 

. 3TOH KOIl4>epelll\lfll llIoICJ(83b1BaAIICb npeTelI31t1t It COBeTCKOMY 
[<t,,'M,V 38 118pywellllll 6110AOrnQeCKOii KonOelll\lf1l II 'ITO 3TO 1Iapy-

C']"Ua JlKo61.1 B03MOJKllblM K3"3Zl arc:yt'CTIIKJr. J(.onaellltHH no .. 
o ICOllTp0AC H HlfcneKttHOJIIIOK nposepKe. CO"eTCIUUI /i.e" 
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After creating chemical weapons of new genera-tion, USA, Soviet 
Union and a number of other states in those years began search for 
ways of further increasing combat power of chemical weapons, undertook 
investigations of natural sources of super-toxic substances 
unprecedented in scope, connected to exploratory synthesis of 
potential toxic substances leading scientific laboratories. Not one 
of the competing sides in those years had doubts about the fact that 
concentrated financing of extensive programs on creation of chemical 
weapons of new generation sooner or later will lead to desired result. 
Moreover programs of development of chemical weapons were created on 
basis of certain scientific prerequisites. On the basis of the fact 
that the number of studied chemical compounds is only tiny fraction of 
number of compounds predicted by theory, was concluded that potential 
inventory of up super-toxic substances is far from exhausted and -that 
the-more widely is conducted search, the more is synthesized chemical 
compounds, the more probable new super-toxic substances can be 
produced. The existence of substances of natural origin, in toxicity 
thousands of times exceeding the most toxic substances triggered hopes 
of achieving the same level of toxicity in substances obtained by 
organic chemical synthesis or biotechnology. The aim was to extract 
from natural sources new super-toxic substances and decode their 
composition and chemical structure for the purpose of subsequent 
construction of molecules of their analogs accessible for chemical or 
microbiological synthesis and, simultaneously, retain the level of 
toxicity of the parent substance of natural origin. 

The unwillingness of sides to part with chemical weapons was 
reflected in the tactics of the conduct of negotiations about their 
prohibition. The SOviet Union adhered to model of agreement similar 
to biological convention and did not agree to introduction of 
international contrOl. Taking into account the invariability of the 
position of the USSR on questions of control, the USA emphasized 
provisions of future convention concerning mechanism of control. This 
situation during negotiations remained constant from one round to 
next. 

In this connection it is appropriate to recall one event which 
occurred during second review conference on the biological convention 
which took place in Geneva in 1986. The Soviet Union was charged with 
violations of the biological convention at this conference, and it was 
held this violation was made possible by the absence in convention of 
provisions on control and inspection • 
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AerO.\HJI 11<. OAHOM 113 3IICe,A\/1lIIlK HeO)l('WlllIlO MIl 'CiliA BlleCA. 
npeMO)l(elllle - 1ie3 npoMeMellHii npllcrymm. It nOAfOTOBKe cne-
qHaALIIOi! 1t01l.pepell~1I roCYMPCTII-Y"ACTlIltItOS ~1I0J\ol'll'lcCltoii 
KOHBeHI\HH C lteA.bJO paCCMOTpetlHll ltoJlllenqHH ~ MexallM3M. Ro'rr-
POM H nOAroTOBRH eooTlum:TlIYKllqero npOTOK0A4 a K4~eCTlle np"-
J\OJKellHJI It TeKc:ry 6HoJ\Ol1f'leCRoi! 1t0nBellllHH. Kolt H3BCCTI,0. 3TO 
npeMO)l(efllle AeJ\eI'lllUfH CoSeTCKOro COI0311 npHUlrro lie 6h1J\o, • 
CP'WI AeAeraltKK, roAOCOBIIBWKX nparull, 6I.Lur AeAeraUIfI{ CTpaIl, II 
npoUlAOM OC)"lCAaBWHX COlleTcKKiI COI03 311 ero necorMcHC 114 
MeJKAYIIllpoN'blK ROHTpOA&. 

C TeX nop IipolllAO 60J\ee 20 AeT. npe,&,IIpHIUlTLle 311 3TH toN" 
yCIIJ\MJ1 no HAPIIU\HBllIIKIO ytiOKIIOK MOUIH XHMK~eCKoro Op}'JKHR lie 
npHBeJ\K It lKeJlllet-lOMY pe3YALTary, HOBbie 60Aee TOl<c~nble OTpBB-
J\"loIIIHe lleuteC1'B1I nM Y"ellbl lie 6WH. PellAH3IIIt/lll npotpaHMbI no 
6HII6PIIOMy opy,..,.... lie npHBeM It COWHHIO 6oenpllnacoB C nOB •• -
ulelllloK 1I0P4JKAl0II\eli cnoco6l1oCThlo. XHM .... eCI<Oe op}'JKHe OCT!!-
1I0BHJ\0Cf> II eaoeM pa311HTHK. SOJ\LWe TOro, no 6oeaoii 3q,q,eKTHallD-
cn< 0110 CTlIJ\O npoHrpblBlln. HoaeiiwHM o6pa31\aM o!iLl'lHblX BHAOs 
0pYJKWI. C03,o\AMlClo YCAOBHJI M1I nepeoqelllol MeCTII H pOAIi XIIMH-
'1eCKoro 0p}')l(Hlt a CReTeMe COBpeMeHHbIX BOOP}')I(euui!. XHMHqe-
Cltoe 0PYltClle BcrynKAO B .posy Clloero 3a6aeHHJI. :no lie MorAO lie 
CRaS4n.cR 114 xOAe neperoaopoB 0 era 3BnpeU\eIlHH. 

npH Beeii "''''''IOCTH nOJ\HTI<qeCKHX pe.tlleJlHii npallHTeJ\bCTB 06 
IfCI<J\tO~eJIKH XHMK~eCKOro 0p}'JKHlI H3 apcellMoa BooPY)I(ellKii • 
KOfJe'fIlON JfTOre lie C1'OA.bKO nOAHnt'leCJC.He pemelUu, C)(OAbKO 8uyr-
pelllUle npol\eccbI pa38HTKl1 07paMJI101I\1IX 8eweCTll opeAonpeAeJlK-
All CYAb(jy STOro opY)I(HJ!. 
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Soviet delegation at one of the sessions for USA unexpectedly 
introduced proposal to without delay begin preparation for a special 
conference of participating governments of biological convention for 
the purpose of examination of cQncept and mechanism of control and 
preparation of corresponding protocol as appendix to the text of the 
biological convention. As is known, this proposal of delegation of 
Soviet Union was not accepted, but among delegations which voted 
against there were delegations of countries which in past had 
condemned Soviet Union for its refusal to accept international 
supervision. 

Since then have passed more than 20 years. Efforts to increase 
the killing power of chemical weapons over these years have not led to 
desired result. New more toxic substances have not been produced. 
Implementation of program on binary weapon did not lead to creation of 
ammunition with increased destructive capacity. Chemical weapons 
stopped in their development. What is more, to the latest 
conventional weapons they began to lose in combat effectiveness. 
Conditions for overestimation of place and role of chemical weapons in 
system of contemporary armaments were created. Chemical weapons have 
entered phase of their consignment to oblivion. This could not but 
affect course of negotiations about their prohibition. 

Despite the importance of political decisions by governments to 
eliminate chemical weapons from arsenals of armaments, in the final 
analysis not so much political decisions, but internal processes of 
the development of toxic substances predetermined the fate of these 
weapons. 
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I. OT JjYMA K 3ACTOIO 

MOrYll{ECTBEHHOE IiOEBOE CPEACTBO 

Cnoc06110CT1> lIAOBHnIX Be~eCTB .b13b1I111T1> ",6eAb AIOACIi H 
lKHBoTllblX 6WB H3BeCTH!l C lIe3ll1l4MlmlblX apeMeH. B XIX aeKe 
lIAOBHTI>Ie BellleCTBB CTIIAH npHMel1llTbCll • XOAe 6oe.blX AeliCTBHIi 
6oAhlUoro MSClUTs6a. B Kp ... MCKOH Bolille aD apeMII OC~ CenCTO-
nOAA IIIIrAHiiCltBll IlpMHlI npHMelUlAll CeplIHC'l'Wii I'Il3 AU OSblKYPHIIII-
HM» 060p01I1ll0~CJI PYCCltHX I'IIPIIH301l0a H3 HlllKeHeplII>lX coopy-
lKeJlHli. n03Auee •• 1899-1902 roN!X aD .peMJIIlHrAo-6ypCKOIi 
Boiimt IlIlrAH'Illlie npHMeIUIAH 3KCnepHMeimtALllble llpTHAJ\epHlicKHe 
CHaplIJILI, HIl'lHllellHJ>le nHKpHlIOaoli KHCJIOTOii. cnoc06l1oii .b13b11111T1> 
pBCT}' Y nOCTp<l;l.5BWHX, K ItOHD.Y XIX CTOJIenIlI yrp03B npHMeHell1U 
1IA0BHTLIX II YA}'W!IIOIIUIX fll30B CTIIAS peaMdloil. 3ro IISUIAO 0TpIl-
lKellHe B rllllrCKOH 1t0llBeJiltHH 18 99 ro~, a CTIlTl>e 23 KOTOpoli 
06'Llt1lJUl!lC'1 3BnpeT HIl npHMcllellHe 1S0enpHIllIcoa, eAHIICTBe,JIHLlM 
npCAHS3IIIl'lellHeM 1t0ropLlx 6YAO .... 3L1B",... OTpIlBAellHe lItHBOIi CH-
ALI npOTHBIDfKS. o.~IIlIKO, pOlltAellHe XHMIl'lecJ<Oro 0pylltHlI KSIC 
CPCACTBIl BeAeHHlI Boopy>KeHlIOli 1S0pt.6w B co.peOICIIHO.1 nOIlHM"-
IIHH CAWaT OTIIOCHTl> KO BpeMellH I -ali >IHPOBOIi Bolill .... 

Ha'lllBwMCJI. I 914 roAY MHpOB4lI Bolil'" .cICope nOCAe 11Il'111A4 
npH06peAll n03H1\H01ll1bl1i xap4ICTep. 060polla, onHp4l1CL IIIl p43BH-
T)'IO CHCTeHY TpallWeii. Y"PhITLIX Ol'lleBLlX TO'IeK, 6AHlWUKeli H npo-
1000'lHLIX 38rp11l1tAeHHIi. CT8A8 lIenpeOAOAHMoii AU HaCT)'l1lllOlIIHx, 

npHBeAO IC DOHCltY 1I0BLlX HIlaynSTeAloIlLlX BooPY>KeIlHii. HaA 
BollcK CTaAH noJlB..o\RT6,CJI CeMoAeTLI. AnrAH'IaHC BbiBeAH 

CBOH D0311D.HH «SpOHHpoIIIIHlllole MSWHIILI, lIBHaUlHeClI npoo6p430H 
'C:::::E:':;~~: TallKOB. HeMeliKu apHHlI CTIIAS npHHelUITb HDCCHPo-
I STaKH n03HI\Hii npOTHBIIHK" C nOHOlltb'O lIAOBHTIoIX H YAYJIIS-

rtl30B. 
It WHPOIt0HY npHHeHellHlo • Boiille 0TpIl8All1O-

CAOJKHllHCb B Pe3YAbT"Te p43BHTHJI xHMH'IecKoli npo-
C03~IIHe IlPMHIi ItPymlLlX rocy~pCTB Tjle60BIlA0 

nopoxll H B3PIolB'ISTIoIX BellteCTB, Kp4cJlTeJ\eii 
06H}'1I,1\HPO ... IIHlI. OClIO.Ilb1M cloIpbeM MJI HX H3ro-

AO HO'IMB. MKPOBOH SOHIIY CAYJtlHAB 'IKAHHCJCOJI cCAHTpa. 
Boopyx.eHHc apMHH II 3811HCHMOCTb OT OAlIOro HCTO'l-
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I. FROM SENSATION TO DEADLOCK. 

POWERFUL MILITARY EQUIPMENT • 

PAGE 12 

The capacity of toxic substances to cause the death of people and 
animals was known from immemorial times. In XIX century toxic 
substances began to be used in combat operations of large scale. In 
Crimean War during siege of SevastopolBritish army used sulfur 
dioxide to ftsmoke out ft defending Russian garrisons from fortification. 
Later, in 1899-1902 during Boer War Englishmen used experimental 
artillery shells, stuffed by picric acid, capable of causing vomiting 
in victims. Toward the end of XIX century the threat of use of toxic 
and strangling gases became real. This was reflected in the Hague 
Convention of 1899, article 23 of which declared ban on the use of 
ammunition, only purpose of which was to cause poisoning of living 
enemy target. However, birth of chemical weapons as means of conduct 
of armed battle in contemporary sense must be assigned to the period 
of World War I. 

The world war which began in 1914 soon acquired positional 
nature. Defense, relying on developed trench system, sheltered weapon 
emplacements, shelters and wire entanglements, became insurmountable 
for·attackers. This led to search for new offensive armaments. 
Aircraft began to appear above positions of troops. Englishmen 
brought to their positions armored machines, which were prototype of 
contemporary tanks. German army used mass attacks on positions of 
enemy with aid of toxic and strangling gases. 

Prerequisites for wide use in war of toxic substances were formed 
as a result of development of chemical industry. Creation of armies 
of large states required large quantities of powder and explosives, 
dyes for army uniforms. Chile saltpeter served as basic raw material 
for their manufacture prior to the beginning of the world war. This 
made armament of armies dependent on one source of raw material. 
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HeMe~e npOMLllllAeJIIIHkH Cllte AO .ml'J~d NHPOHOH BOHIILI 30· 
xoaTHAH MouonOAHlO 114 ItpGCHTe.IUf 83 HIWiro, nOCT8BAS1eMoro H3 
KltTOll. OHH o!h.eAHHlWtCb a KepTeAL .H.r.¢>lIp~ell. H YCTpomlAH -
I<OIlKypeIlTOB. PIlCilOAlll'lIl1 6oM.wHMH npH6hW1lo\H. 3ToT J(IlpTCAL CTU 
Cy6CHAHpOBan. HCCAe,&,oaIlIlHll BO MlIorHX 06A1lCTJIX XHHHH. 'IT06b1 
cllle a 60ALwcH Mepc ynpO~HTL caOlo MOllonOAHlo. B HeJlPdX 3TOro 
KIlp1'eAll pa3pa6aTLIBIlAClI npoqecc HCKYCCTlIeHlloro call3UBOllllIIHlI 
OTMOC.pePIIOro A3DTO AMI nOA}"IcllHlI OMMHOKO H IIUTpaTOB, lIe06xo· 
AHMLlX AMI npOH3BOACTBO B3pLlB'IIlTLIX BelUcc1'1I, Yllol5pellHH, KpaCII' 
TeACH H APynIX XHMHKOTOB. Pyl<OBOAHA pa3pafiDTKOMH ¢>PHlt reoep, 
YAOCTOCIIIILIH 3D AOCTHnl)'TLle. ycneXH H06eAeBCKoH npcMHH J 9 J 8 
rollll. nOOu.\plleMLIH PYKoBoACTBOM I<4pTeAl! H olleplKHMLlH TIl.\eCAIl· 
BHeM, 011 elUe HIlK4H)'He HHpoaoH aOHULI aKAIO'IHAClI B HCCACJ\oBO-
IIH" no BOeJlULlM npo6AeMIlM. B I<Pyre ero HIlMepellHH OK03MHCL 
np06Ae~ILI HCnOAL3oBIlIlIUl HIl nOAllx cpIllKellHH TDKCH'ULlX XHMH~e
CKHX lIelUeCTll, npH~eH B HIlKCHMIlALHO 60ALWHX MIlCWTIl6ax. HCTO-
pluJ pacnoplli\HAllcL TIlKHH 06pa30M, 'ITO HMeHHO no npeAAolKellHIO 
¢>PHqO rll6epa H nOA ero Henocpe,&,CTlIellHLlM TeXHH~CCKH~1 PYKD-
BOACTBDM 6biA1l npoae,&,eHll HlI 3anIlAHOH cJlpoHTe rll301l4ll IlTOU y. 
ropoAKa Hop /IiCALrHJI) 22 IlnpeAll I 9 IS roN!. TIlK ¢>PHl1 rll6ep 
CTM OTl.\OM XHMH'lecKOro oPYlKHll. rll6ep, BnepBLle nOK43IlBWHii 3cJl-
fjleKT MllcCHpoBallUoro npHMeHCHHlI TOKCH'IIIOro rua :KIlK cpeACTOa 
BeAeUHlI 1I0HULI, BPRA AU 30A}'MLlBIlAClI 0 nOCAe,&,CTlIHlIx HCnDAL3oBII-
IIHl1 3TOro 1I01l0BIle,&,e1lHII a 6Yl\YIlleM, 0 TOH yrpo3e 3ADPOBLIO H 
lKII311H A10Aoii H OKp}'lKlUOll1eii cpe,&,e HX 06HTaHIUl, KoTOpaJI BCKope 
B0311HKAIl BMecre C pasBcpHyBweiicli roHKoii XHMH.ecKHX lIoopYlKC-
IIHii. 

'IeCT0AI06HIILIH ra6ep TDPlKCCTlIDBlIJI. 3cJl<J>eKT npHMeHCIIH" 
XAOpa 6LIA DWeAOMAllIOII.\HM. B 060pDlle fjlpallqYSDB 06pa30BIlABCb 
6pCWL B S I<M no cJlpoJITY H Hil 10 I<M a rAy6I1I1Y. 'IHCAD DTpIlBACII-
IILlX AOCTHrAo IS TLlClI'I, H3 HHX S TLlClI~ norn6AU 1111 nOAe 60". 

XADpKHnln' npH S·C. 011 XpallHTt:ll H TpaHcnopTHpyeTCll B ClKH-
lKellHOM aHAe B CTIlALIIW: !lIlAAollax. B !lIlAAOHIlX 011 H 6hIA ACCTa.-
Aell HII fiOCBLle nD3Hl.\HH. npH BLlnYCKe H3 !lIlAAOHOII B anlDcfjlepy 
XAop MOMeJlTllALlIO HcnaplieTCII, ofipasY" lKeATO-3eAeJloe 06AIlKO CT-
pllBAcmHoii 4TMoccJlepLi. BI\LIXIIIIHe B03JIYX1I C BLlCDKOii KOHl1ClITpa-
l1HeH XAopa BLl3L1BOeT 6pOHXOCnll3M H CMepn. OT YI\YIIILR. npH 
.leIlLWHX A03llX XAOpa, 'Iepe3 HeCltOALKO qaCOB MIIHMoro 6AIlrono-
A }"Iwi. pA3BHB4eTCJ1 0Te1t Ael'KHX., KOTOphlii ·TOJKe HO)KeT npH8ecnt x 
CMep1'H. nOpa>KeHHhle. H31lelKllBwHe CMCpTH, AO KOllqa AHeii CBoHX 
OC'nlJOtol HHaaJUfNSNH H3.3a AeroqnOH HCAOCTlITOQHOcnt, YJt3RHMO-
CTH DT HllcJle1U\Hii H BOCIlIlAHTeALHYX npol1eccOII. . 

HLlne XAop 8 CnHCKGX OTpdBAJIIOU(HX BellteCTII He 3f1aQI1TCJI. XH-
MH'leCkoH KOJJ8efll~HeA lIa nero ne pacnpocrp81UleTCR 3tl1lper a 'IOC-
m H npOH3BOAC'I'Ba, H UaKOIlAemUl aanaCOR. H npHMCHCIIHst. lJCr<1 >Ke 

II 

. . . . . 
, , ' -. -

" " ." . . . . ~ . . .' .' ":-. . 

'. • 



• 

DOC = 95056201 PAGE 13 

Page ll. 

German industrialists even prior to beginning of world war 
established monopoly on dyes from indigo supplied from China. TRey 
combined into cartel "1. G. Farben" and eliminated competitors. 
Disposing of high profits, this cartel began to subsidize 
investigations in many fields of chemistry in order to even in greater 
measure strengthen its monopoly. In bowels of this cartel was 
developed process of artificial fixation of atmospheric nitrogen for 
obtaining ammonia and nitrates, necessary for production of 
explosives, fertilizers, dyes and other chemicals. Leader in these 
developments was Fritz Haber, awarded for successes with Nobel Prize 
in 191B. Encouraged by management of cartel and obsessed by vanity, 
he even on the eve of the world war was involved in military research. 
Among his intentions were problems of utilization in battle of toxic 
chemical substances, and on maximally large scales. History thus 
ordained that precisely at proposal of Fritz Haber and under his 
direct technical direction was carried out on Western Front gas attack 
on Ypres (Belgium) on 22 April, 1915. So Fritz Haber became father of 
chemical weapons. Haber, who had for the first time demonstrated the 
effect of concentrated use of toxic gas as means of waging war, hardly 
thought about consequences of utilization of this innovation in the 
future, about the threat to health and life of people and environment 
of their inhabiting, which soon arose together with competition in 
chemical armaments. 

Ambitious Haber celebrated. The effect of the use of chlorine 
was stunning.· In defense of French was opened breach of 8 km along 
front and 10 kID into depth. The number of those poisoned reached 15 
thousands, of them 5 thousand perished on field of battle. 

Chlorine boils at BOC. It is stored and is transported in 
liquified form in steel cylinders. In tanks it was also delivered to 
combat positions. With release from tanks into atmosphere chlorine 
immediately vaporizes, forming yellowish-green cloud of poisoned 
atmosphere. Inhalation of air with high concentration of chlorine 
causes bronchospasm and death from suffocation. In smaller doses of 
chlorine after several hours of imaginary well-being is developed 
pulmonary edema, which also can lead to death. Wounded who have 
escaped death to the end of their days remain invalids due to 
pulmonary deficiency, vulnerability to infections and inflammatory 
processes. 

Now chlorine in lists of toxic substances is not registered. By 
chemical convention it is not banned with respect to production, 
stockpiling of reserves or use. 
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MO>KIIO o61.J1clIHTb KII>K}'lIlCCCR npOTHBOpeqHC: C OAIIOH CTOP!,/II~ 
OqeB~IILlH 3«p<jlCKT npHMellellHII XAOpII B xOAe C50CBLlX AeHCTBHH. II 
C APyroii - yrpllTB XAOPOM CBocii POAH IU1K OTpGlWllouiero BCII\C-' 
CTBa 1 npHMeueuHe XAOpII IibJAO 3<jl<jleKTHBllblM II ycA0BHIIX nOMloro 
OTCyrCTBHII CPCACTB 311I1\HTLI OT lIero. BCII nOClle.a.)'lOlI\IIlI HCTOpI.1I 
j>a3BHTHJI XHMH'ICCKOro OpY"'HlI H ero HcnoAb30BanHlIlI BOOPYlKCII-
IIL1X KOII<jlAIIKTax CBHAeTeJlbCTByeT. 'ITO npHMelleJlHe OTPIIIIJ\lIIOIllIIX . 
Bell\ecra 3q,cjJeKTHBIIO TOrAa H TOAbKO TorAII. KorAII OT IIUX tleT 11111\-
AC"'BlIlcH 3IIII\HTLI. 

nOllaqaAY M:Jl 3I1U\IITL1 <iT napoa XAOpa Hcn0l\b30BaAIICb BanlO-
MBpACBLlC nOBII3K11. npOnllTalll.ble ll\eJlO'lIlLlMH paCTBOpaMH 1I0CCTa-
1I0BHTeAlI (rnriocyALlj>ma). 3cjJq,eKT npHMcllellHll ra30BLlX IITaK pe3-
1<0 CIIH3l1ACII. C l\eJlbJO npeOAOAeIlHlI 31111\HTJlLlX 1I03MOlKIIOCTeii BaT-
1I0-MapAeHblX n0811301< II n081iweHHlI 3q,q,eKTII npHMcneUHII. C MaA 
I 9 I 5 rOAII repMIIIIHlI lIa"aAII npHMelurtb q,ocrell. lJT06L1 1136c)I(8Th 
360tiCIIMOCTH ra30BJiX IITBK OT 118npaBACIIHlI lIe-rpO. q,ocreJl CTM 
npKMclUITbclI C nOMOII\LIO CIIBPIlAOII II MHII. 3T0 npHBCAO j( YCIICXY. 
3aU\KTB opralloB AJ,IXAJlIIlI BaTl'O-MBpAeBhlNII nOBII3K8MII CTIWI lIBlIO 
IlCAOCTIITO'lnoH. B OTBeT ita np"Mellelllc q,OCI"eH4 nOIlBHAHCb yrOAb-
lIL1e pecnuPaTophI. 3<jlq,eI<TbI q,ocrellllhIX II xAOpllLlX 8TIIK oCM6AII. 
npeoAoAeJltic yroAbllOli WJIXTI,/ peCnKp8Topoa CTMO AocrHraTbCII C 
nOMouiiilO' AhlMOB pli.3APa)l{lllOII\Hx ·Bell\eCrB. AM 3811\Jn'LJ OT 3THX 
ALlMoif nOTpc60BaAOCb IIsei:TH B cotTaa pecnllpllTOpOB hpoTHIIOfll"M-

'lIL1ii q,HALTp. B notACA}'lOuie~'I\LIMLI' nplINeHllAHCb • 0C110BII0~1 f>I.JI 
H3l1ypctmll BolicK' npOTHOIIHKa; "e~1)' cnoco6tTBOIWIJIII IIH3KHe 3KC-
OAyaTBl\IioID'Lle iO"eCTll8 nepBLlx o6pil31\0B peCriKpaTOpOB H npcrrH-
Bora30B, J(OTOpble 3dTPYAlUIAH AblX8UHC. OtpaItH'UlBaAH 3pellHe. Bbl· 
3L1BiIAH'llMoIIUlhlMlIrKHX TKalleH roAOBhI II AHI\8. '. 

. B'I\O'II> C I 2 iia 13 HIOU i 9 11 roN" C lleAL10 copBaTb lIaCT}'TI-
I . Aenile aurilo-q,p.IllI1y3CKUX BOHCi<. repMauHlI "pHMCllllAa implIT-lKJIJ\-

~~Kl~o,~e~.~~§~~~itelileCTBO KoiKHO-lJapLiBlloro ·"elic",HlI. npH IlnpHTo rio C010311L1N Bojj~l<aM: lI:iroTOHIIBIUHM-
lJeMlIl.! BLlnyCntAH 50 ruaq ilpTllAAepiliicKHx 

cHap'II\O'B. nopG)l(elb'lI. pa3AHqH,?H ts",ecTn nOAY"Hil.H 

;'~i~~::~~ ItOTOpLlX 81 CKOllqaAHCb. HOC'!'Y""c!lHe allrAO-
6b1Ao cop.ono. . 

~::~~:jFi~:[~:::' trrIeTJUlBO BLlpaJkeJlItLlfl1 HeCTIlialM Aeik11JHClol ....... . If opraHbI /IPIX8HWI, }KeJ\YAO'lIIO-KHUle'IIIl.lH 
nOl<pOBhI. BcacblJJ4lJCb B KpOah, (m npolJwet H 

6~:~~~~~~' AeliCTllile; J.!npHT nopa",oer ItO)KJlble n()Kpo!,hI npH 
&! J(ak B KaneAbUOM, TaK H B nap~o6~':!Ho'" ~OCTOJlIIHH • 

KBlleAb H nopoB IInpHTa IIC 311I1IHll1aeT J<OlKlli.lc 1I0KPOBH 0111."-
Xe~iee II 3HMllee opMeiicl<oe O!iMYIIAHpO.O"HC. Kok H npaKnl-

~l~~~:::J~B,~IfAI,i~' . rpa>J<A811CKoii oAe)l(Abl. 3a11l11TB KOlKllblX nOI<I'o-
~] naMIiOro 60Aee CAO)KUyao npoM-eMY, '1eM :llll1ltlTa 
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But how is it possible to explain the apparent contradiction: On one 
hand is the obvious effect of use of chlorine in combat operations, 
and on the other the loss by chlorine of its role as toxic substance? 
The use of chlorine was effective under conditions of complete absence 
of means of protection against it. Entire subsequent history of the 
development of chemical weapons and their utilization in armed 
conflict testifies that use of toxic substances is effective when and 
only when against them there is no proper protection. 

At first for protection from vapors of chlorine were used 
cotton-gauze bandages impregnated with alkaline solutions of reducer 
(hyposulfite). The effect of gas attacks sharply was reduced. For 
the purpose of overcoming protective capabilities of cotton-gauze 
bandages and increasing effect of use, from May 1915 Germany began to 
use phosgene. In order to avoid dependence of gas attacks on wind 
direction, phosgene was employed with the aid of projectiles and 
mines. This led to success. Protection of respiratory organs by 
cotton-gauze bandages was clearly insufficient. In response to use of 
phosgene carbon respirators appeared. The effects of phosgene and 
chlorine attacks weakened. OVercoming carbon charge of r.espirators 
began to be achieved with aid of fumes of irritating substances. For 
protection from these fumes it was necessary to introduce particulate 
[antismoke] filter into composition of respirators. Subsequently 
fumes were used in essence for exhaustion of hostile troops, to which 
contributed low operating characteristics of first respirators and gas 
masks, which impeded breathing, limited vision, caused dents of soft 
tissues of head and face. 

On night of 12-13 July, 1917, to break up attack of 
British-French troops Germany used yperite, a liquid vesicant. During 
first use of yperite on allied troops preparing to attack, Germans 
launched 50 thousand artillery chemical shells. Injuries of different 
seriousness received 2490 people, of whom 87 passed away. Attack of 
British-French troops was disrupted. 

Yperite possesses distinctly expressed local effect - it affects 
eyes and respiratory organs, gastrointestinal tract and skin. 
Absorbed into blood, it produces general poison effect'. Yperite 
affects skin both in drop and in vapor state. From drops and vapor of 
yperite does not protect skin either the usual summer and winter army 
uniform or virtually any types of civilian clothing. Protection of 
skin presents considerably more complex problem than protection of 
organs of respiration and face. 
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opr .. 1I0B JI,LIXlIlIHR H AH118. f¥.Jt 3TOro Tpe6yto?cll MaTepHa.AhI C OCO-
6eIDlhlMH caoACTBaMH, ttOTOPhlX • nepHoA I-oA MHPOBOH aoHIlt.! npo: 
MLlIWI;mnoCTb AD.Tb lie MorA". 3aIl\HTIllo1e 1<0MnAel<Tb1 H3 nAellOqllhlx 
MaTepHaAOa H npope3HllellllLlX TK .. Heii MorAH H3I'OT08AATbClI AHWt. B 
orpo.llHQenHOM M .. CWTII6e. nonoM)' peaAbllOH 3o.Il\HTI~ BOHCK OT Hn-
IlliTo. B Te roAhi lie !iLIAD, a npHMeneHHe IU' nOAe lio" HnpliTO Iit.!AO 
: .. pcjJettTHBIILIM AD C .. MOro OttOII'l .. IIH" aoilllLl. 

3T0 AD.A0 noaoA yraepJIIAIITb, qTQ OTpD.BAJlIOII\He lIell\eCTtio. RKG-
liLl cnocolillLl npeoAOAeBIITb A1oliytO 3411\Hty OT IIHX H WO IIHKo.Koro 
npeAeM nOBLlweHIUI nOpa1KIIIOII\HX CBoiiCTB Y 0TJ'"BAJ1I0Il\HX Be· 
lI\eCTB IiYA)'IIlero lie npOCMOTpHBOeTCll. OrpaBJIJIIOII\He BeD\eCTBa 3.· 
lIBBAH 0 ce6e J<aI( 0 rp03110M 1l01l0M BllAe 0pYJK.U1. H .... CAO nOTepb 
~ XHMH'leexoro op}')KIUI B BOHne, H HepBJlo·nCHXOAont'leCKHe .pBX.· 
TOPLI, YCHAHIIOIOII\IIe 3q,q,ettTbl B03AeiiCTIIHR II.. AIOAeii OTp.BAJlIO· 
II\HX Bell\eCTII, cnoco!iCTllollOAH noM)'. B CUlA BCKope nOCAe 01<011-
qallHll 80iiilLi • I<pyrax BoellllLlX H nOAHTHKOB npOXOAHAH AHCI<YC· 
CHH 0 TOM, no KIIKOM)' lI.np .. BAeIlHIO P"3BHB"Tb BoopY"'ellHe "POIIIH 
WlH no AHIIHH Boellnoil "BHIIIIHH, TattlKe 311l1BHaWeil 0 celie B roALI 
l·oH MHPOBOii BoilllLl, BAH no nyTH YCWlellHlI Boelltlo·XHMH'IeCKOro 
nOTOlIl(HaAlI. AxTHBIILlii CTOPOIIIIHK XHMll'leCKHX BoopY"'eIlHii' a.,e· 
pHKallCttoii "PMHH AMoc !l>paiic. lIBAJIBWitHClI nepaLlM PY"0l\oAHTe· 
.110., XHMll'leCKOil CAylKliLl, B Te roALI nHCaA: aCAeAye:r nOMIIHTb, ~ 
IIH OAIIO MOrytUeCTllelllloe !ioeaoo CPeACTIIO lie OCTIIBa.AOCb lie3 npH· 
MellellHll, eCAH liLlA!l AOKa30lI11 ero CIL'III ... OrpalWllOll(He I\CUICCTBO 
nOI<"3aAH celill B MHpoBOil Boiille OAlIHM H3 C .. >ILlX .10UIIII~X SHADD 
0pYlKHlI ... nyCTb 311"eT MHP, ~o MLI !iYAeN npHMOIIII'!'b OTPOBAJlIO· 
DIHe lIell\eCTlla nponta Bcex "PMHil, KOTOpLle CTall)'T aOORaTb CliO.· 
MK. H 'ITO Jlfbl npeAJlOMree.M n0AL30aftThCJI H .. nt: AO CllMIJlX KpaHIIHX 
npCAe..OIl HlIlUerci HCKYCC'nllt ... npHMellellHe ra30B B :>Toii Boiine 6 ... • 
./10 AeTCl<oii Hrpoii no cpaBHellHlo C TeN. Kal<HM 0110 IiYACT II 6YAY· 
liteM.. . 

HAeli l(HMH~ecKoii Boiittbt 3aUnAH npO'IlIhlC n03HI{H" a BoelUlLIX 
AOI<TpHIIIIX Bcex 6e3 HCKAIOQellHJI IlCAytUHX rOCYAapCTII HHplI. CO· 
BepweUCTBOB8UHeM XHMH'IeCKoro 'OpYJKHJI H lIapautKBaUHeM npOH3-
BOACTRemtblX MouuroCTeA no ero H3roTQBAell-JtJo 3lUlJ(hHCb AJlrAHSJ H 
!l>palll(Hit. n06eJKAelllUIII B Boiille repMallHJI, 1<0TOpoii no BepCaAb· 
CI<OMY AOroBOPY IiLlAO 3Onpell\ell0 H.leTb XH.IH~eC"oe 0PYlKHe, 1\ lie 
OnpaJUIBUIAlIC.R OT rpalKAatlcKoA Boitllbl POCCH,. AoroBapHluuOTCSJ 0 
cTpoHTeJlbCTBe cOBMeCTIloro HnpHTIloro 3aBoA" H npOfteAellHII HC· 
IIb1TGllliii 06pa31\0a' XHMK· .. icKoro OPYlKHlI "" nOAHrollax POCCHH, 
CWA BCTpenul.H oKoil'lallHe MHP080li BOHlfbl, ""Ien caMbiA MOutllLlM 
BoellIlO· Xl'IHH'leCKHH nareuu,HlIJ\. npeBocXoAJI no npoH3BoACTSY OT-
PSSAJ1lolltKX Beu\eCTB AilrAHlo H <l>ptun,Hlo. RMCCTe R3ftTblX. BOCTOp' 
JKCCTBOSaAa BOClUl1lA AOKTpHllA, 0 KOTOPOH rencpoA 4>~"C 1U1caA: 
uTa crpal1a, Kotop8R 6YAeT IS COCTOllJlHH npOK3ft0AHTb H npHMCWITI. 
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For this are required materials with unique properties, which industry 
could not provide in period of World War I. Protective gear from film 
materials and rubberized fabrics could be made only on a limited 
scale. So there was no real protection of troops from yperite in 
those years, and use on field of battle of yperite was effective to 
very end of war. 

This gave occasion to assert that toxic substances allegedly were 
capable of overcoming any protection from t'hem and there no limit to 
increase in destructive properties of toxic substances in the could be 
anticipated. Toxic substances appeared to represent a terrible new 
type of weapon. And the number of losses from chemical weapons in 
war, and the neuropsychological factors intensifying effects of action 
on people of toxic substances, contributed to this. In USA soon after 
the end of war in among servicemen and politicians were discussions of 
the direction in which to develop armament of army: along line of 
military aviation, which had also made its appearance during the years 
of first world war, or in the direction of strengthening chemical 
warfare potential. An active supporter of chemical armaments of 
American army, Amos Frays [? (transliterated)], who was first leader 
of chemical service, in those years wrote: "One should remember that 
not one powerful military weapon has remained without use if has been 
proved its effectiveness •••• Toxic substances prived themselves in 
world war to be one of the most powerful types of weapon •••• Let the 
world know that we will use toxic substances against all armies which 
begin war with us, and that we intend to use them to most extreme 
limits of our art •••• The use of gas in this war was a kids game 
game in comparison with what it will be in the future". 

The ideas of chemical warfare were key components of military 
doctrines of all without exception leading states of world. Both 
Great Britain and France undertook to improve chemical weapons and 
increase production capacities for their manufacture. Conquered in 
war Germany, which according to versailles agreement was forbidden 
have chemical weapons, and still recovering from civil war Russia 
negotiate to build joint mustard gas plant and conduct tests of 
samples of chemical weapons on test ranges of Russia. USA at the end 
of world war with the greatest military- chemical potential, exceeding 
in production of toxic substances England and France combined. The 
Frays military doctrine had triumphed, about which the general wrote: 
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ra3b1 a HIlHIiOJlhweM J<OJ\ll~CCTBe. oJ<a>I<c1'CJI a 1i0esoM OTlIOWellllH 
CHhbHee Alolioro HIlPOAO lIIi 3eMHOM wllpe>. CTOPOIIIIHJ<H 3T01i A9J<T-
pllllbI AoliHAHCb B TO !peWl 0T1<a3ll icOllrpecC4 CWA OT p4THcjnjJ<ll-
IlIlH }KelleSCltoro npOTOKOAIl. nOCTIlBHawero nOA 3IlnpeT npHMellC-
liKe B BOHlle lIAOBKTLIX H YAYW"IOI\lHX ""30" CWA P"TllljlHIlKpoBa-
AK }KeHeac,,"ii npOToJ<oA TOIIl>J<O B 1975 ro/JJ'. nOCAe nOAyacKollo-
ro p1l3A)'Mloll. 

B npHB<!Aellllblx OlleHJ<IlX lOIMHQeCJ<oro 0p}'ltlHll COACPlJ<HTClI 
Iiolll>we 3MOIlHII. ~eM 113sewelllloro 1l1l1lAll3a. 50Aee n03AIIHe MCCAe-
AOBIlIIHlI., npoBe,t,eIlH&le 1111 OCIIOBe 1l11llAll3ll apxHBllbiX MIlTePHaAOB 
speMcn BoliHbI. npHSCAJI It HIIbIM BblBOp,aM_ MMe3CACOH. npocjJec-
cop CiHOXHMHH H MOAelt}lAllplIo1\ IiHOJIOrHH rapBIlpACltO!'O }'JIHllepCH-
Tt,ril ICUlA) B The Bulletin or the IltOmiC sclenUsts a 199 I !'OAY nH-
CIlA: .01lK (ra3Y_BT.) BY3YBIIIOT CTJIIlAI1IIHlI H ycyryliJUlIOT H3I1yp.-
IOIl\CC B03Ael\CTBHe OltOll1lol\ IIDiiHY. c.e,.eHHll 0 IiPHTIIHCItHX nOTe-
pllX H 0 npOH3BOACTBe nCMC\lKHX XHHHqCCltHX (iocnpHnaCOB 311 
1918 roA calfAeTeAIoCTII}'IOT. 'I'TO xHMmeClCfie H o~lIb1e IlPTHMC-
pHlicltHe 1i0CnpHnBCY no 3c1JcjJeKTY HllneCCl1IUI nOTepb'liLlAlf npH-
Mepllo PaJIll03<f/cjJeltTlILIMll». ' 

COrAllClIO OcjJH\lIIIlAbllOii SpHTIIHCkoil HcropHH J-oil MHPOBOii 
solillY .C nOMOIlU>lO OTpIlIWllOI\lHX IICl\leCTa AOCTllraAClI AKWb orpa-
IUNell>lLlli 3cj>cjJexT: HX npHMellelme ....... aCT BolillY H:mypll.OU\HMH,. 

crAHOBAEHRE RCChl!AOBATEhhO<HX l{EHTPOB 

no Mepe TOro, ltalt pilCWHPllAHCb MIlClllTlllibi npHMeHellHlI oTJl4a-
AlIlOl\lHX BeutCCTB, B03p4CTIlAIl ncnpeliHOCTb He TOAbltO B yaeAHqe-
HHH 01i'beMll nP9H3BOACTaa, HO H B nOBLlWe1l1lH HX Iioeaoli 3cjJcjJClt-
'I'IIBIIOCTH. n03TOM)', nOMHMO CTpOI!'l'eAbCT1lIl HOBblX 3IlBDAoa no H3-
fOTOaAeJlHJO 0TJlOlWlJOI\lHX BeU\ecra H XHMmCClCHX 6oenpHnacoa. 
BOlOIOI\lHe rocyp,apCTBa CIIle B ro~ Bolillbl npHCTYPHAH k CO!l,a.IlHHIO 
nayqnol\ tiny, HcoliXOAHMoli AM PUp4tiOTkH XHM~CCltoro opylJ<1UI 
H CPCACTB 3IlutHtl>l OT HCro. 

B rCpMlllIHH na}"fllYC HCCACAOBaHHJI H po3po60T1<H XHM~ecKoro 
opYlJ<H.ll IiYAH CkOHllempHpoaallY B lIeAJl4x ltOllllCPlI1l .Rr. cl>ap-
(ien>. npeyate.All B CownHH Hayqlloii 15a3Y AM HCCAep,OBallllii H 
pupatioTOlt B OCiAaCTH OTpaBAllJOI\lKX ael\leCTB H cl>pilHIlHll, yqellble 
1llllUKeHep'" 1t0000oii C03NWI npOH3BOACTBa CHHHAbKOK kHCAOTbIII 
DOplUWla - IiYCTpOAcilCTB}'IOI\lHX ot'pIIIIJUIlOUlHX Bel\lCCTB oliUle-

. AciiCTBIUL 50enpHIIlICY, CllllplllJ<eHIILle CHIIIIJ\IoI1011 ltHC-
~paHIlIIlI HIl""",a npHMelUlTb YlJ<C II I 9 16 I'OAY. CP<!AH C0103-

:L"',~~' -'- ,AIrraHTe !l>POH\UIlI nepBoli HIlJIlIAHAIl npOH3BOACTBO 1I0PII-
. era npHMelleJlHC cnyCTJI I I MeClII~ell nOCAe HnpKTIIYX 

'npoBCACHHYX repMaJJcxoii apMHeii. BCAHltolipKTallHll B I 9 I 6 
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"The country capable of making and using gas in the greatest quantity 
will be militarily stronger than any other people on the face of the 
Earth". Supporters of this doctrine were able to persuade congress of 
USA not to ratify Geneva Protocol, which placed use in war of toxic 
and strangling gases. under ban. USA ratified Geneva Protocol only in 
1975. after half century of meditation. 

In these assessments of chemical weapons is contained more 
emotion than weighed analysis. Later investigations carried out on 
basis of analysis of archive materia1s of the time of war. led to 
other conclusions. M. Mezelson [transliterated]. professor of 
biochemistry and molecular biology of Harvard university (USA) in 
Bulletin of Atomic Scientists in 1991 wrote: "They (gas - author) 
cause suffering and aggravate the debilitating effects of trench . 
warfare. Information on British losses and production of German 
chemical ammunition for 1918 suggests that. with respect to losses 
inflicted, chemical and conventional artillery ammunition were roughly 
equally effective." 

According to the official British history of World War I "with 
the aid of toxic substances was achieved only limited effect; their 
use makes wars exhausting". 

FORMATION OF RESEARCH CENTERS. 

As scales of use of toxic substances grew, increased demand not" 
only for an increase in volume of production. but also for an increase 
in their combat effectiveness. Therefore, besides building of new 
plants for manufacture of toxic substances and chemical ammunition, 
belligerent states as early as the war years began creation of 
scientific base, necessary for developing chemical weapons and means 
of protection from it. 

In Germany scientific studies and development of chemical weapons 
were concentrated in the bowels of concern "I. G. Farben". Succeeded 
in creation of scientific base for research and development in field 
of toxic substances also France, scientists and engineers of which 
created plants for making hydrocyanic acid and cyanogen chloride. 
fast-acting general poison gases. Already in 1916 France had begun to 
use ammunition containing hydrocyanic acid. Among the al"lies France 
was the first to set up production of yperite after beginning its use 
11 months after mustard gas attacks. carried out by German army. 
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rol'J' OCIIOBOJIII 1I0ellllQ-XHHH'leCI<HH HCeAeAOBaTeAbCI<IIH l\ellTp B 
nOpTOIl-AaYlle (COJIc6epH. rpacPCTIIO YlUTWHl')' \- KoroP!.IH IILllle 
npeBpaUteH B OARII H3 lIeA}'lllIlX 8 Mllpe l\eurpoll no IICeAeAoB.IIHJI ... 
npoliAe... XHKH'IeClCOH H 6110AOrH'leCKOH 80itllb! II p.3palloTKH 
CPeACTII 3011\HTbI. AHrJ\H'lBlle HHelOT nOAHrOIl. HB I<oropo>! MOlKHO 
npOBOAHTL B orpIlHH'leHIILlX MBCWTallBX IICn!.ITIIIIHII OTpBBJIlIIOIl\lIX 
Bell\eCTII H pa3AH'lllLlX cpeACTII 3Oll\HTbI OT XIIMH'leCKoro H IIII0AOrH-
'leCI<oro 0PY"UUI. 

B 194 1 rol'J' liB TeppllTOpllH Kall"Nl IIWJI. C03AIIHII CIlq,<PIlAA-
CI<11JI 31<CnepHMeJITI1JI!dIl1JI crBI//IJUI (nOJlHroll)B ol<peCI1IOCfJlX r.Caq,-
cPHAA (2~0 KM lO"mee r.l<aAraplI). 3111111MllIOII\I1JI 2600 I<M2 npepllit. 
3Ta crall/til II. HUlle nepellMeHOllllllll11Jl II OprllllH30l\HIO OIlOPOIIllLlX 
HCeAeAOBaHilA. cOAeplKaUtaJi II ClloeM WTaTe npHMep"o 300 eneltH.-
AHC'rOB. 1\0 CHX nop cPYlII<l\HOHIlPyer H. II COOTIIeTCTlllI.H C Tpexcro-
POIIHHM corABwellHeM MelKA}' CIllA. BeAHI<06pHTaIlHeA II KaIiBAoii. 
HCnOJ\L3YCTtir II paMKax HX C0TpYAIIH'lecraa II 06A11C'rH XHMH'leCKOro 
0PYlKHlI H 3af1\1ITLI OT lIero. 

B 1929 rol'J' 6WJ1 06pa3oBaIi BoeIlHO-XHMll'leCKHH 1\ellTp I1Ta-
AHH •• pa3BePTLlBaIlHH pa60T I<OTOPOro OICII3L1118J1 nOMOll\L lIeMe1\-
ICllii KOHl\ep" .H.r.Cl>lIp1i"IID. B pe3YJlbTaTe AeJ<TeJILIIOC'rH 3TOro l\ell-
Tpa HTaAHII CTaJ\II oliABAaTeJlbllHl\eH XHMH'leCKoro OPY'K"JI. B 1935 
r0A}' 110 BpeNJI BoopY'KellHoro I<OIl<jwtKTa c 3<1>HonHeH oua npHMe-
IVlJla aJITHMepJ<ilCItHe CII8P"AY H 88Hal\HOIIIIye IIOM5y. CHaP"lK""-
IILle HnpHTON H cPoCreJIOM. a TdKJKe HnpHT C nOMolu,bJO BblAH8UhlX 
BBII8l\HOHIIWC npHllopolI. 

HII'H\lI11JI C 1923 roAII. TBKlKe npH nOMoU\ll repM.HHH. pa60TLI B 
01iA1IC'rH OTpallJlJllOll\HX BCll\eCTII npoBOAHAHCh II JinoIlHH. K IIB'IBAY 
30-x rOAos J/nOHHll 118'l11Al1 np0H3110ACTIIO XHMH'leCKoro 0pYlKII" •• 
II nepHoA BOHHY C KHTBeM II 1937-19~ 3 roAax oTpaBJlllIOlllHe lie-
ll\ecraa 6WJ1H npllMeHeHLI eJO. 

HCCJI"AOBBHHlI B OIiABC'rH OTpB8J\llIOU\HX lIell\eCTB H cPeAC'rB 3a-
U(Jrt'Ll or nHX npoBoAJIAHcb panee ",npoBOARTcJI • UdCTORU{ee BpeMR 
H II APyrHx crpall..,.. OAHBKO AIW<PYJOll\ee nOAOlKeUHe II 3TOH oli"a-
C'rH 38/1HNIIJ\H CUIA II COBeTCI<HA COI03; 

AJ.lepHKa/lqy AOJIro npHCMaTpHBBJlHCh I< C05101THJ1H XHHH'leCKOH 
BoiillY Ha EaponeiicKoM I<oHTHnellTe. Tll\8TeJ1hnO H'}"IBJlH H 060Ilu\.-
AH onLIT npoaeAellHJI XHMH~eCKHX !lTaIC XBI< I<.ibepoacI<oA r~p ... -
uHeli. TalC H crpaHa_ AllTIlHTLI. CUIA CAeABJlII AJ\JI celiJi rAa.HLlH 
BYIIOA! BoelfHoe MOfYll\eCTllo rocyADpC'I'IItI IIOXOAHTCll /I npJlMoii 3a-
BHCHHOC'rH OT MaC'WT860B npOlt380ACTIIB XHMH'leCKoro OPYlKH" H 11'-
AHqHll lIa BOOPY'KeJ1HH 60Aee 3<p<peKTHBHI.X OTpallJlJllolltHX ftC-
ll\ecra. 

B MllJIO XOMY AOTOJIe H38eCTIIOM MeC're'lKe 3,oVKsyA. pacnOAQ-
lKennoN 118 6epery ~ecaRH""CJ<oro 38J1Haa. II I<onl\e 19 J 7 roAD liLl-
.'10 HaQIlTO crpoHTeJ\LC'rBO roCYADPCTIICIlJlblX 38BOAOB no npOH3ROA-
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Great Britain in 1916 established chemical warfare research center in 
Porton-Down (Salisbury, county of Wiltshire), which has now become one 
of leading centers on study of chemical and biological war and 
development of means of protection. The British have a range on which 
it is possible to conduct on limited scales testing of toxic 
substances and means of protection against chemical and biological 
weapons. . 

In 1941 in canada was created Suffield experimental station 
(range) near Suffield (240 km south of Calgary), which occupies 2600 
km' of prairies. This station, now renamed Organization of Defense 
Research, and which has staff of approximately 300 specialists, is 
still in operation and, in accordance with trilateral agreement 
between USA, Great Britain and Canada, is used jointly in field of 
chemical weapons and protection from them. 

In 1929 was formed chemical warfare center of Italy, in 
development of operations of which rendered aid German concern "I. G. 
Farben". As a result of work of this center Italy also came into 
possession of chemical weapons. In 1935 during armed conflict with 
Ethiopia it used artillery shells and aerial bombs equipped with 
yperite and phosgene, and also yperite with aid of spray equipment. 

Beginning in 1923, also with aid of Germany, work on toxic 
substances was conducted in Japan. At the beginning of the 1930's 
Japan began production of chemical weapons, and during war with China 
in 1937-1943 toxic substances were used by it. 

Research in the field of toxic substances and means of protection 
from them were conducted earlier and are conducted at present and in 
other countries as well. However, leading position in this field 
occupied USA and Soviet Union. 

Americans for long observed events of chemical warfare on 
. European continent, thoroughly studied and analyzed experience of 
conducting gas attacks by both Imperial Germany and by countries of 
entente. USA drew for itself main conclusion: military might of a 
state is in direct dependence on scale of production of chemical 
weapons and presence in arsenal of more effective toxic substances. 

In a hitherto little-known place called Edgewood on shore of 
Chesapeak Bay at end of 1917 was initiated building of state plants 
for production of phosgene and chloropicrin, which marked beginning of 
creation of Edgewood Arsenal of army of USA. 
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CTBy q,OCrellll H XAOpmll<pHII4. nOJlOlKHBWIIX 111\'18)10 C03,ll4111110 31\-
>KIIYACKOro apceuaJ14 IIP"'"" CWA. 

0peAWeCTBeHIIIIKOM 3p,)1<BYAcKoro OPCell8)l4 6bIA CllapJlJt<IITeAb-
HUlK 3aBoA B rellnaYl\ep-HeKe {WTIIT M3pllJlelW. HII KOTOPON npo-
K3.BOAl"IAOCb lJaJ10AueUHe XKMK'feCKHX MHU. CJI~PJlAOI5 H TpetulT OT" 
paBNlIOIIIHMH aelllcCTBIIHH. nocrynlUOI1\HMH H3 KO"'Hep'leCKoro cel<-
TOpa XHHlf'lCCKOii npoMhlwlleHIIOCTH. B 1<0lllle 1917 roM npaBIl' 
TellbCTao CUIA npK06pello TePPIIT9PIIIO s511H3JI ropOAl' AlScPAHII 
(UITOT M3pHAelW nOA IIpntMeKplriiCludi nOllllrau. Jill 1O~lIoli ~OCTH 
"tCPpHTOPHK 3TOro nOllSU'O'IlI 011011111,6,1>10 14 00 reKTapoa H ISbIA pa3-
HellleK 3AlKBYACKIIK IIpCeHBJI. K TONY BpeMellH Olh.eM nOCTIIBOK 
q,acrclIII H AP}'l'HX M30a 1<0MMep'lecKHMH cjlHPHIIMH nepeCT4JI YAoI-
IleTBOPll'n> paCTYl1\He ncnpe6I1OCTH 4Hep"KOICI<oro 3l<Cne,o.H1\11oHlI0-
ro Kopnyco reHePBJlO A>t<ollo nepwullra.acrynHBwero I 50ea",e 
Aeiic:rallJl npO'l'll1l repMOll1UI C TeppllTOpHH <f)paUI\HH. 

CTP0IlTellhCTBO apceUailA BehOCL 6&1CTPWHII TeMIlAMIl. YJt<e B 
HlOlle 1918 roAl' XIIopmlKpHllllhlii 311l1oA B 3NKBYAe p113ftHil npoll3-
BOACTBO HII noAJ!YlO MOlllIIOCTL. A ellle pIIHee.6"", JJ}'II1e/1 q.ocrell
lIh1ii 3480 .... liHChO BOe/lIltNCIIHH'JeCKHX 348oAOI • IlpcelWle ncnpe
phIBllO p<!ChO- PeWOlI1IJI 0 CTpOJITehI.CTlIe HOlllolX 34l!0401 npl!II""",-
AIICh, 110 olSpautaJI aHHMaHHJI lUI TO, 'ITO IIO~IlTLIe pOllee CTpOiilCII IS&I-
AK AlIACKII OT.3uepmellWl. <f)ocrelllll~K· H XAopnHKplIlIIILlIi 3O"OAl~ 
nOTp.,60BAJ\ll nOCTa8OX XIIopa B TIII<HX 1<Oh,,~eCI'Bax. 1<000pLlC .1" a 
COCTO"""" 6, .... " YAOBileTIJ0PHTlo l<OM>lep~eCK"e 4>"PMI'. n03TOHY R 
3A'K8YAe.K liaryeT)' 1918 roAD ISLlIIO c03A011o coISC'I1I",,"oe XIIOp-
1I0e npoM300ACTRO MOlll1l0CTblO 100 TOfU. ClKHlKC!l'"OI'O XIIOp. ft 
cYT"'" B HIOIlI! I 9 18 roAl' AOh nepaY'o npoA)'IUIHlo MnplITJlI~M 34-
DO .... 

Beclloii t 918 roM B CQCTIIB 31\Jt<BYl\CKOro apC011llll4 AonOllu .... 
TeAbllO ISblAH BBeAell .. 3OBOALI no npoM3BOACTOY OTPABillIIOIIlIfX Me-
w.eCTB. POll"" nOCTpoellll",e II APyrHX wrATax. KPOMC Taro, no 3aKa· 
.y caMoro ApCellaJl4. 6WIH nocrpoellLl B,?"lIllo-X"MK'ICCKHC 34flOALI 
30 npeACIIOMK WTaTa M:>pHlleHA II . .,eCTIIX. 6I1H!lKHX I< Kero'IIM",," 
<"'PLJI, 

He I .. ol<TlIlSpJI 1 9 I 8 ropp. a 3AlK11YACKOM epcellaile TpYAHIIHCb 
233 o4>lItiepo, 6948 IIl1lKHlIX aoelUlbix 'IHltOllIl 3066 pa60'lllx. 

npOH380ACTBO 01'p48JU11011\HX Belltecra H cllapJIJKeJIlie H~UI !loc-
nplIJ1OCOB 6b1Ao lIelSc30nllClihIM; conpoBollC,l¥lJ\ocr, CIICTeMllTll'leCKII- . 
MI! 01pIUlAellllJlMH H nOpallCeHHlIMH nepCOH4M. Bcora 30 S NeCJIllell I 
I!! 18 rtJAII{C HI""" no lIoJl5pL) 6h1h03llpeI"llCTPHpoBOIIO 60Aee 900. 
CA)"l8OB nOplllKel.Hli. TJlJt<eJlblli H onACIILIii Xllplll\TeP pa5<>TW "a :la-. 
BOAOX "pceH""" ."'ayAHh XHl'IH'IOCI<)IIO Chy*tSy IIPHII" npHalle'lL K', 
paIlOT"" 1111 3OBOAl'X 7400 COI\AIIT. ,t;,AsI OK43OIlHJI nOHoulH nopa-
",,,im"'M lUI TePpKTOpllllllPCellaM 6LW1 po3aepllYTLI TpII nOlleftblX H • 
OAlUl CT41\KollapllhlJJ BOellllL/K rocnHTIIhL'lIellTp4AbllofO nOI\'IH\u'"W1 •.• 
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Predecessor of Edgewood arsenal was ammunition plant in 
Genpauder-Neke [Gunpowder Neck? - Ed.] (state of Maryland), at which 
was were filled chemical mines, projectiles and grenades with toxic 
substances from commercial sector of chemical industry. At end of 
1917 U.S. Government acquired territory near Aberdeen (state of 
Maryland) for artillery range. On the southern part of this range 
with an area of 1400 hectares was located Edgewood Arsenal. By that 
time volume of deliveries of phosgene and other gas from commercial 
sources ceased to satisfy growing demand of American Expeditionary 
Force of General John Pershing, which entered combat actions against 
Germany from territory of France. 

Building of arsenal proceeded rapidly. Already by June 1918 
chloropicrin plant in Edgewood was producing at maximum capacity. But 
still earlier was started phosgene plant. The number of chemical 
warfare plants in arsenal continuously increased. Decisions to build 
new plants were made without turning attention to the fact that 
building previously initiated was far from completion. Phosgene and 
chloropicrin plants required deliveries of chlorine in quantities, 
which commercial firms could not satisfy. Therefore in Edgewood in 
August 1918 was created the army's own chlorine production facility 
with a capacity of 100 tons of liquified chlorine in a 24 hour period. 
During June 1918 mustard gas plant gave first production. 

In spring of 1918 to Edgewood arsenal were added plants for 
production of toxic substances previously constructed in other states. 
On orders of arsenal chemical warfare plants beyond the limits of the 
state of Maryland in places close to sources of raw material were also 
constructed. 

On 1 October, 1918, in Edgewood Arsenal worked 233 officers, 6948 
lower military ranks and 3066 workers. 

Production of toxic substances and filling ammunition with them 
was unsafe, it was accompanied by general poisonings and injuries of 
personnel. In only 5 months of 1918 (from July through November) were 
recorded more than 900 cases of injuries. Severe and dangerous nature 
of work at plants of arsenal forced chemical service of army to draft 
to work at plants 7400 soldiers. For rendering aid to injured at 
arsenal were set up three field and one permanent military hospital 
subordinate to central authority. 
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/Mil 06CCnCQelllUl HIl)l(Cllepllo-reXIlIIQeCKOrO PYKOBOACTIIll pa60-
Toli 38801108 apCCUaJI", II TIIK)I(e NUl npOllellellHn HCc;.\CAo.aUHH H 
HCnbITallHii nOTell\\HaALlII~X OTpIIIWIIOII\HX "ell\ecrq H' CPCIICTD ,a-' 
U\IITb1 OT IlIlX, II COCTa8e 3A)1(8YACKOro apcellaJIa liloIAH c410p>lHPO-
lialll~ lla)"l"O-HCCACA08aTeAbCKHC Aa6opaTopHH. ApceH8A YlKe B TC 
rONJI CTM C4MLlN' 60AbllJH~1 B MHpe naY'IJIO·HCCAeA,ORBTeAttCKKP.1 }"I. 
pe)l(JleHHe>l, pa60T1110U\IIM HCltAloqHTeAbllO B' HlrrepcClIX nOAraTORKIt . 
" XH"",,,eCKOH BoAlle. B WTa1'e 31'HX M60p"TOpHA K MOMelrry OKOH-
qaUHII .mpoBoA BoAn", .COCTOllAO l200 AHII TexnHQeCKoro nepcona-
Aa H 700 aCCHCTeIITOB. 

B JlIIBap<! 1919 roNl aMep"K"IICKHA lKypll"" A>t<0PH!lA 0<1> Hn-
N1CTPHSA K:tMHCTpH nHCIIA: 

.nepel\ lIaMH -' mrllllTCKoe npeAI1pHJlTHe, nOCTpoeHlloe II KpeT-
'1aliJUHA CPOK, PY"oBOJ!,HMOe '1IBlOU\HMH AlOAbMH, cnocoliHoe 1< rpo-
Ma,II,IIoA npOH380A1ITeAbHOCTH'l!AOBHTblX BeU\eCTB, AOCTHrWee nOA-
noro paCl\IICT11 npOH'BOII,CTIIII CMepreN>no onaclI"'X BeJ1\ecre B TOT 
MOMelIT, Korl\D "")I(JII~ii "ac O)l(Hl\DeTCJI Been. 0 nOARHc.nHH MHpa. 
KaK )l(eAb, qro ~I'" II<! paClIOAarllAH 3THM rp03ll",M opYlKHeM 80Hn", 
C TOro caMoro AlUI, KorAa aMepHKaIlCKHe 10HCKII BnepB",e ompaBH-
AIIC!. 80 I!>palll\HIO" B Mae 1920 roAa npenONlBlITeAb Boelll,OH aKa-
M~IHH CiliA 8 Y3CT-noibtre 3A}'apA C.ll>appoy IIHCaJI, qTQ C03Aa-
llHe 3A)1(BYACKOro apcen""" .npeJl,CTalWleT npHMe •• TeAbnwi <paKT 

. a HeTOpHH IIPHKAIIAIIOA XlIMHH, "60 AO :noro apeMenH eUle IIH P'I3Y 
11K B 0AlIY' RoAII}' HH B OAIIOM roCYNlpCTBe XHMHII He COCTUAlIJIa 
oco60ro OTAI!All BoennoA opt'llnH38IIHH»_ Ha 6113e fi.-Blllero '3/VKBY,,-
CKOro epcell""" CD3Ae" .. H I"""C q,YOIKl4H01llIpytOT Qetrrp XH>lH.e-
CKHX HCCJ\eA~laIUtA, pa3pa6oToK H TeXIIOAOniH. a TBJOKe McAHUHII" 
CltH" -1t4yqHO"HCt;A~OBaTeAbCKHA Hllcnrryr XHp.IM'leCKOH 311lltHTbl ap-
>I"H CllA. nepBwA H3 lIHX ","IlT HCCAeJI,OBaIlHII>l1i H p113p.60TK .... H 
1I08blX BHAOS xmlH'leCKoro OpY)I(HII H CPCACTB npOTHBox"~lIi.ci:>'oH 
311n~Jt1"hl.· 6 aropoR 7" HCCAeA08allHSlMH no TOKCHKoAonUi i .. JlCOKO-
TOKCH'lII"'X BeU\ecra H pe3paiiOTKoA allTH,/\DTDB H APyrHX .\IAon MC-
"UIIHIICKOA 3.U\HTW OT O'rpaBAJlloU\Kx ·Bell\eCTB. 

C IIB~aAOM 2-oA ~lHpoBOA BoAn ... ClllA npOH30UlAO pe3Koe 
paCOIHpclIKe .q,polrra pe60T B OliAeCTH XHMll'leCKOrO, TOKcHlIlloro, 
6aKTePHOAOrll'lecKOro K 38)1(HntTeJIl,l,oro 0Py>KHlI. Panee "MeBIUHX-
CII HCnLlT.TeAhlIWX 1tA0ll\BI\OI<' OKe3aAOCL lIBlIO IIC11OCTBTO'IIIO. B 
1942 roA}' C03N1eTC11 Aary3iiCKHH HCnLlTaTeAbllLlA nDAlIrOIl R nyc-
ThllIiioH H nOAynycTbllUloli Mecn.OCTH lUTeTII lOra. nDAHron p113acp-
UYACII IIIl IIAOII\IIAK 3400 I<M2. Ha nOAHrolle 6L1AH nOCTpoellhl )KH-

;AOM ropoAo", KOMMeKC HCRWTllTeALH"'X 1lA01IIBl\OK ,,' AB!iOpeTOPHM, 
" ; co!iCTBellu"'M I13~DAPOM_ 5WM C03AalIB 5eAI<epOBCKBII fiHoAor".e-
~ . ci<aJI AaIiOpaTOpHll NUl npoB"AeHHlI oc06o onaCIILlX 3KcnepHMelrroB 
: c 6nOAOrH'ICCKHM 0PYlKHeM. ,t\ary3MCKHA "OAHroll cnoco6cIt oliee-f . ne'lIlTb npODl!AellHe HcnWTIIlIlIA 8 IIIlTYPIIOM Bap".llTe AI06b1X OTP'B-
I 
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To provide technical-engineering management of operation of 
plants of arsenal and conduct research and tests of potential toxic 
substances and means of protection from them at Edgewood arsenal were 
formed research laboratories. Arsenal in those years had already 
become the largest in the world scientific research institution 
working exclusively in the interest of preparation for chemical 
warfare. On the staff of these laboratories by .the end of the world 
war were 1200 operating personnel and 700 assistants. 

In January 1919 American journal Journal of Industrial Chemistry 
wrote; 

Before us is a giant enterprise constructed within shortest 
period, led by capable people, capable of immense productivity of 
toxic substances, which reached full bloom of production of mortally 
dangerous substances at the moment when each hour was expected news of 
signing of the peace. What a pity we did not have available this 
terrible weapon of war from the very day when American troops for 
first time left for France". In May 1920 instructor of military 
academy of USA in West Point Edward S. Farrow wrote that creation of 
Edgewood Arsenal "represents remarkable event in the history of 
applied chemistry, since up to this time never in any war nor in any 
country has chemistry composed separate section of military 
organization". On base of former Edgewood Arsenal were built and 
still function Center of Chemical Research, Development and 
Engineering and Medical Research Institute of Chemical Protection of 
Army of USA. The first conducts research and development of new types 
of chemical weapons and means of antigas defense, the second research 
on toxicology of highly toxic substances and development of antidotes 
and other forms of medical protection from toxic substances. 

Since be9inning of 2nd World War in USA .occurred sharp expansion 
of gamut of operations in field of chemical, toxin, bacteriological 
and incendiary weapons. Earlier available test ranges were clearly 
inadequate. In 1942 is created Dugway Proving Ground in desert and 
semiarid locality of state of Utah. Range was developed over area of 
3400 kID' •. On range were constructed residential area, complex of test 
ranges and laboratories and an airfield. Was created Beykerovskaya 
[Baker? - Ed.] biological laboratory for conducting especially 
dangerous experiments with biological weapons. 
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AllIOU\HlC aellleCTB H aCe803MoJlUlbix CPt!ACTII Hl( Cloeaoro npHMelle-
III1R, a 'I'IlK)Ke tA3oCHrItIlAH31l'l'OpOa, npOTIIBoruoa H O&beK'l'OII·. KOh-
ACICrnBHoii 3IllllHTLI, Aer43l1p)IlOlllllX peuemyp H TeXHH'IeCKHX 
cpeACTII Aere3ll1lJlJl. 

K paC50TlII\I a oClJIIICTJI XJlMH'IeClCoro 0PY1KIIR AO nOCJIeAllero ape-
MellH npllllilexllAJlct. H npHlI.\eJUUOTClI APynte HCCAt!AOaaTeJ\LCKHe 
A46oPIlTOPHH, lIeHTpU H nONlTOIIW aoeHlloro _t!AONCTIIIl H KONHep-
'Ieexoro ceKTOpa npOHWWAeHiloCTH. AeC50paTOPHll C5e.v.HCTH'ICci<Hx 
HCCll.eAOBlJIIHli, paCDOAO}ICeHHU HB TePpHTOPHH AC5ePA"IICl<oro nOh· 
HI'OIIlI no COCtACTIIY C 6101BWHM 3AlOYACKJIM apce/IAMlM, pa3pa6e· 
TIOBIAII MeTONol TeAeMeTpH'leCKJIX M3Mepemdi IipH Hciu.rraIllIllX XII· 
MlNecICHX 6HllllPllLlX GoenpllD4COL AeGopa1'OPJlll 6HOH"lKellep"IolX 
HCCll.eAOB4HHii H pa3paGoroil epMJIH I4IOpt"AeTpHK, limiT M3PH-
AelV\J yq4CT110114M a pupalSoTxe pexoMe1\AOIIHii no O'iHCTlte H oC503-
3Ilp<UKK8allHlO TOKCINlIWX OTxoAoa npo'''8oACTa XHMH'lecKOro opy-
JKHlI, a 'I'IIKlKe no OCHelllellHlO HX npHC50paMH l<ollTpOAll 3aI'll308411-
1I0CTH aoSAyxa O'J'P4aAlDOlItHHH .aelllecTIIIIHlf. KpynlleiiulHii 80e,,"0-
Mt!AIfIIHIICKHii lIeJITp IIpMHH CUlA - HIICTJITY'I' YOhTepa l'I\N!I (Sa
wmtn'OH, OKpyr KOAYM(511Jl1 npoaoAHT yrAy6J\elm",e HCCAtA084111U1 
no a03AeliCTBHIO OTpallJUllOlllHX BeJIIeCTB 1/4 pa3AH'II/YC! OPRIlIO II 
TKallH. Pe3YALTeTY 3TIIX HCCAeA0ll411H1i npeAl/a31/nellIO AA1I lICODAI>· 

30BaHIIJI IIpH nOHCKe ncpcneKTIIBIIWX O1'pIIBAlIIOUlllX aeU\eCTa H nPH 
COWHHH allTllAOTOB nporna IIIIX, H150 oprallH3411HR npoH380ACTBa 
!lOBOrO O1'pIIIWlJOlllero aeUlecT114 npH OTCYTCTIIHH OIITHAOTOB npo-
I5AeMaTll'lII1l no C006pII}ICeIlIlRH TeXlIHKH l5e30IUlCHOCTM. TponH'le-
CI<Hli: HCnWT<rreJIt.'1IoIii l\eHTp (¢>Op1'-KAeli:1'OH, 30Ha nGI"'MClCOro /Ca

"""41 nPOBO""'" Hcn,,","'"" no BAlUlIIH'O 1pOnH'IeCKlIX KAHManlqe-
CI<HX yCAOBkii HI! <PY'/IU~HOllHpoB4, ... e acex BliAOB IIOOPYlKCIIHli. B 
$Op1'-rpKJUIH (WTa't AAlicl<ol AeiiCTBYeT QeHTp no HCRIoIT4II1U'", XlI-
HHQeClCoro OpylKHlI II nOAllplILlX YCIIOBHSlX, • KOTOPOH npOXOAHJIH 
HC=AIIJUI 3<fK11eK'l'HIIHOCTM IIpHMeHel1HJl $ocrellll • YCAOIIHJIX XOAO-
/>,a. l.Iell'rp BOOpy11<eJlHH BMC (lIC'lHIl-neHK. UrraTI<aAH.popIIHJlI 111.1-
nOAHlIA 3114'1HTeAt.IIWii olS"eM pal50T npH paapallOTKe 6Hllllp!loii XH· 
MH'IecJ<oii 601<6", ,SKI'III". B 31'OH lIempe p43pa641'101BIlAHtt. H H3ro-
TOBJlllAHCt. I<OA~ 601<610, YCTpOliCTllo AU noAfttcKH ee K CIIMoAe-
Ta .... Ha 3IlBepwGIOII\eii CTGAHH pal501'101 l.IeHTp npolo"," HCCll.t!AOBa-
IIHlI Cloe.oli 34>4>eKTKBHOCTH 6HIJapnoii (50)16,,,, OllelJHBaA COOTllei'-
CTIIHe DOAyqeHIJWX xapaKTepHCTMK (5oMIiIO npt!A'blllIJIJIe.''''M TPe60-
BilIIJIlIloI, HCCll.tAOBIIA IIAJIlIHife MeTeOycAOBHii II .. 60eBIoIIl xap4KTePH-
CTIIKH C50Hl5lo1. 3Aea. }ICe npoWAH OCHO.II",e 3KCDAyaTAUHoIIIILle HC-
GLlt'I!UIUl 3T01i (50101(5101. Ltemp pa3pa6oTI<H H. HcnmanH" BBC CllIA 

,,(3rAHH, 1IlTil" 41AoPHAal JlMeeT nOAHroH i1AoU\ilAhlo 1900 1t>,2. HG 
•. 3:ro.1 nOAKtone npoxoAIfAII TeXHH'IeCl<!le H 3KCDAyaT'u~HoJII'we HC-
JIWT4I11U1 XH.lINeCI<HX aBHaCloM6 H BLlAII8nLlX eaHGIlHOIlIlt.X npnl5". 
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Dugway range can conduct full-scale tests of any toxic substances and 
all possible means of their combat employment, and also gas warning 
devices, gas masks and facilities of collective protection, 
decontamination formulas and technical decontamination equipment • 

In work on chemical weapons until recently have participated 
other research laboratories, centers and ranges of Department of 
Defense and commercial sector of industry. Laboratory of ballistic 
research at Aberdeen Range near former Edgewood Arsenal developed 
methods of telemetric measurements during tests of chemical binary 
ammunition. Army Laboratory of Bioengineering Research and 
Development (Fort Dietrich, state of Maryland) participated in 
development of recommendations regarding decontamination and 
disinfection of toxic wastes of chemical weapons plants, and regarding 
equipment of them with instruments for monitoring concentration in air 
of toxic substances. Largest military medical center of army of USA, 
Walter Reed Institute (Washington, D.C.), conducts intensive research 
on action of toxic substances on different organs and tissues. 
Results of this research is intended for use in search for promising 
toxic substances and in development of antidotes against them, because 
organization of production of new toxic substance in absence of 
antidotes is problematic for reasons of safety engineering. Tropical 
test center (Fort Clayton, zone of Panama canal) conducts tests on 
effect of tropical climatic conditions on functioning of all forms of 
weapons. In Fort Greeley (state of Alaska) operates center for 
testing chemical weapons under arctic conditions, in which are 
conducted tests of effectiveness of use of phosgene in conditions of 
cold. The Navy Weapons Center (Chetna Peyk [transliterated], state of 
California) performed significant volume of work during development of 
binary chemical bomb [? "Big Eye" ?]. In this center were developed 
and built models of bomb and device for its suspension on aircraft. 
In final stage of work center conducted studies of combat 
effectiveness of binary bomb, analyzed correspondence of obtained 
characteristics of bomb to presented requirements, investigated effect 
of meteorological conditions on combat characteristics of bomb. Basic 
operational tests of this bomb were conducted here. Center of 
development and test of USAF (Eglin AFB, Florida) has a range with an 
area of 1900 km'. Technical and operational tests of chemical aerial 
bombs and spray equipment are conducted on this range. 
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po&. K pll3pal50TKe XHMH'IeCKoro 0py>KHA "P,.IUIAeJ(aA,WCb M1101'He 
YUHBepClITe'I'LI. M60paTOPHH KOMMepqeCKHX cj>Hp". 

nOAl"OTOBKOH ""AP0B XH ...... eCKoro KOpnyca ap~IHH ClllA 3allll-
Til XHMll'leCKaJI IIIKOM 1 C!>OpT-MIIKKJleMIIII (WT", AM6aMII,. Opro-
IIH3III.\HOHHO XHMH'lecKIIlI WKOJIIl nOA'IHWleTClI KO~'"IIAOftallHIO 60e-
BOH n0Al'OTOBKH II AOKTPIIII MHIIHCTepCTBII DpMHH CUlA H I'OTOBliT 
Cnel.\lIDM1CTOB-XHMHKOI AM BOOpYlKellllLlX CIIA. npOrp4MMII 06yqe-
HWI CAYWIlTeAeii BtiJoqlleT TPH OCIIOBHLlX HlInplIBJleHWI: 

- oCiecne'lellHe BL/OO)\J\elUlll 60eBOii 3ftA11'IH nOAp!l3AeJleIlHllMH 
B YCAOBHlIX MaCCHpoBlllIlIOro npHMeHeHHlI XHMH'leCKoro Op)'lKHlI 311 
C'leT npaBHJlLlloro HCnO.u.30BIIIIHlI CPeACTB 3IIl1\11TL1. CnOCOCioB "erll-
3III.\HH JIH'UIoro COCTlIBlI H 6oeaor. 1'eXHHKH; 

- YCTDllOBJIelDle 4JaKTa npHMeHeHHlI XHMH'leCl<oro 0PYlKHJI. HH-
AHKIII.\HlI H HAellTH4JHKlII.\HlI O1JlDBAlIIOII.\HX Bell\eCTB, D TIIKlKe npo-
n'03HpoBllIIHe nOCAeACTBHli npHMeHeHHlInpoTHBlIHKOM XHMH'IeCKO-
ro 0pYlKHlI; 

- npHMelleHHe MIICIOIPyJOlJ\IIX CPeACTB, I 'IlICTI'OCTH, MIICltHPY-
10Il.\HX ALlMOB. 

/J.pyroH BlIlKHoii 3W'Ieii, CTOJIweii nepeA XHMH'ieCKoii WKOAOH, 
IIBAl1eTCl1 BLipaCiOTKD loelllloii IIOAHTHItH 1 OCiMCTH p!l3BI/THR XHMH-
'1eCKoro opy>KIUI B CWA. XHMll'leCKllIl WKO"" oC)'IlIeCTBJlJleT BI.p"-
1i000Y TPeli08DIIKH It liyA}'ll(HM cpe.a.CTBDM XKNK'IeCKoro oliecn., .. e-
HKlI H YCTIlI.llBAHBlleT npHOpHTeTLI HHOKP no YCTpaueuHlo llCAO-
CTIITKOB, ILIlIBJleHIILlX B X0Ae IIH4AH3D ollwer. KOIII.\"lU\HH BeAellHII 
lIoeBLIx AeiiCTBuii DpMHeii ClUA. 60AI>W)'IO nOMOII\b B nOA),,!""HH 
HCXOAl'YX AJllnWX AM ll11lU1H311 cOBpeMelllloro COCTOIIIIKlI pa3pa60-
TOK B OCiAaCTH HHOKP H npomo311 p!l3I1HTHl1 CPeACTB XHMH'leCI<Oro 
06ecne'lellHll OKll3YBlIIOT oprllKH3)'e_e 1111 6a3e XuMH'leCKOii WKO-
AY cHMn03H)IMY Ii I<OK4>epeHl.\HH, B KOTOphlX npHllHMDIOT )"IlICTHe 
81lA)'U1He cnCl\HIlAHCTIi IIpMHH H npOMYWAeJlIIOCTH CUlA. B KaqeCT-
ae npHMepa MOJl(HO npHBeCTH CHMn03HyM,' COCTORBlUHAa II anpCAe 
1 982 r. no lIonpocaM BeAeJlKlI 1S0eahlx ""eHCTSHii C npHMellellHe .. 
XHMH'lecKOro oPYlKJlll, II KOTOpoM )"IlICTBOIlaAO caywe 400 npeA-
CTIIBHTeJleii BoeH_X, HII)"IIIYX II npOMYWAeKHIoIX KPyroS. • TOM 
"HCAe npeACTB8HTe.'\H 1 SO 4>upM CUlA. AM )"IOCTlIHKOII CHMno3HY-
MB IIlI nOAMrolle WItOAW IIAOwllAl>lO 47 Ne. ""poa 6""", npo~eAell8 
AeMolICTpaIlHll IIMepH""KcKIIX Aerll311I.\HOHl.YX H ALlMOBYX cpeACTB 
B AeiiCTBHH. npH XHMH'Iecttoii WKOAe lIAaHHpoB4AOCb nOCTPoll'l1> 
)"leCiHYii Aerll3lll.\HOIIIILlH KOMllAeKC, npouT KOTOporo CiYA }'TBeplK-
Aell B 1983 4JHllallcoBoM roA'!. HeolSxoAHMO OTMeTHTL, 'ITO 38 no-
CAeAllHe roALI a03pOCJIJI aCCHrIIOIIDIIHlI, IlYAeMeMl>le XHMH'leCKOH 
WKOAe liD BoellHoe CTpOllTeJUoC1'80. He TeFPHTOpHH XIIMHqeCKOH 
WKOAIoI OTXpYT H)'3eii lCHMH'IeCKOro KOpnyca ellA. 

B pa3rop rpalKN'ltcJ<oil aoilKY a KOlwe 1918 roAJl II POCCHII 6 ... -
AM COlA81"" BcepoccHilClCHe cOBeTCKHe KypCL! 1I0elllloH rIl30TeXIIH-
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In development of chemical weapons have been enlisted many 
universities, laboratories of commercial firms. 

PAGE 21 

Training of personnel of Chemical Corps of army of USA is the 
mission of Chemical School at Fort McClellan (state of Alabama) • 
Organizationally Chemical School is subordinate to Combat Training and 
Doctrine Command of the [1 Department of the Army (ministerstvo armii) 
1 - Ed.] and trains chemical specialists the armed forces. Training 
program includes three basic areas: 

- ensuring performance of combat missions by combat units under 
conditions of concentrated use of chemical weapons due with correct 
utilization of means of protection, methods of decontamination of 
pe'rsonnel and combat materiel; 

- establishment of the fact of the use of chemical weapons, 
indication and identification of toxic substances, and forecasting 
consequences of use by enemy of chemical weapons; 

- use of camouflage means, in particular, screening smoke. 
Another important problem for chemical school is development of 

military policy in field of development of chemical weapons in USA. 
Chemical school develops requirements for future means of chemical 
support and establishes ReD priorities with respect to elimination of 
deficiencies revealed in analysis of general concept of conduct of 
combat operations by army of USA. Great aid in obtaining initial data 
for analysis of contemporary state of ReD and prognosis of development 
of means of chemical support render organized at chemical school 
symposia and conferences, in which participate leading specialists of 
army and industry of USA. As example it is possible to give symposium 
in April 1982 on conduct of combat operations with use of chemical 
weapons, in which participated more than 400 representatives of 
military, scientific and industrial circles, including representatives 
of 150 U.S. firms. For participants in symposium on range of school 
with an area of 47 thousand acres demonstration of American 
decontaminating and smoke agents in action was carried out. In 
chemical school it was planned to construct training decontaminating 
complex, project for which was approved in fiscal year 1983. It is 
necessary to note that in recent years has increased funding allocated 
to chemical school for military building. Museum of Chemical Corps of 
USA has now opened at chemical school. 
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Kit. lIit J(.()TOPlalX roTOUHAHCb Cneu.,HaAHCTLI aOellll~XHMH"eCJ(OH 
CJ\ylKlil~ MJI 30MelJ(eJlHIt ACWKIIOCTeK 3OBCAYlOfI\HX npoTllIIOI"ll30BOH 
o6opolII~. B RIIBOpe I 920 roAB 3111 KypCW 15LL\H npeo6po30BOllbI r 
BI.cllIY'o BOeJlHO-xHMlt'lecKYJO WKOAY KpoCHOK. APMHII co CPOKOM 
oliyqellHR 2 rOAB. WKOM npeACTolWWI co60K CoAIwlOe MJI TOro 
BpeMellH yqe6110e 30_eAeIlHe. 0110 nOAyqHM • JlOCJICACTBO nepBc-
ItJIIICCHOe A1160poToplloe 060PYAOBoIIHe 6W1WHX M60pOTOpllH no 
npOTHBOr030BoMY AeAY BcepoccHilcKoro 3eMCI<oro COIO:lO, cyJlleCT-
BOBaBlWIX IlpH 1l0PCKOM pelKHMe. AM npen0A"BOIIIIII B WKOAe nplI-
BAel<llAHCb BHAllble yqellble H. n"ABrom PoCCHH, cpeAK III1X 6blAH 
npoq,eccopo B.K.ApKWeJl. HA3e.utllc.<Jlii (6YAYfI\HH O({eACMIIK), 
H.C.KypllaKoB, nAPe1iHl1A<!p (6YAYfI\HK 0KeAeMKK), HAWIlAOB \_ 
nOCACACTlllltI 'IIIeH-KoppecnoIlAem AKeAeMHH HoY" CCCP) H AP. 

B I 924 roAY B CB1I3K C nepexoAoM K MIIPIIOMY BpeHellH 110 Cia3e 
Bblcweii BoeIlIlO-XKMII'IeCKOii IliKOJIIoI 6L1AH olipnoBollbl XIIMK'Ie-
C({He Kyp c'"', ycoBepwellCTBos0I1Kll KOMoII,A,noro coerasa Kpaclloii 
ApMKH. B pacnOpJllKellHe XHMH'IeCKHX KypCOS nOMHMO Jlo6opaTO-
lIoli H },,!c6l1oii 6113b1 Bblcweii BO~HIIC-XHMH'IeCKOii WltO"bI 6h1J\H lie-
P"ABllbl yqe!5l1b1e nOAll IIJ\OU(1\AbIO npHMepHO I 00 rII S KY'bMHlIKIIX 
nOA MocKRoH (IIb1He lTO TeppHTOpHlt SOmAO B COCTIIB ropo";o MOCK-
.101). , 
, AM nOArDTOBKII IIHlKelleplII.ix KOAPOB BblcweK KBIIJ\IIq,IIK'I~tK _ 

OliA.~ BOCIUIO-XHMH'leCKOK cily;"6w B 1925 roAY il. XIIMH'ICCKOM 
q,aKYAbTeTI> !;IoeulIo-TeXIIK'IeCKOK OKBAeMHK Kpaclloii APMIlIt tiblAO 
c:=.o,3Aall.o ~nCl\H4AbIiOC OTAe.AC!IHe. co CPOKOJo. otS)"ICUHA .4 roN!. Ha 
XIIMH'IeCKOM cpaKYAbTCTe roTOBItAIICb KlIlKellepLl-xHMHKK WHpoKoro 
npoq,HAlI. IIKJ1l0'lall ClleIlllllAHCTOB B otiAllcTH XHMH'IeCKoro 0PYlKHH, 
CPCACTB A"ro:.aIlHH H npOTHBOXKMII'IeCKOH ~ulIITLI. 

TeXIIH'IeCKOe nepeBooPYlKellHc Kpaclloii ApMHH. 1I0~oBUleec~ II 
KOIIL\e 20-x roAoa, narpe60BIIJ\o 1i00bWOro 'IHCAa IILICOKOKBOAHq,H-
IlHpOaalJllLlx BoellllblX XHMKKOIl. B Moe 1932 rOAio '6b1M COlAlI'Ja 
.Boellllo,xH"K~eCKall IIKOAeMlUI (lIbllle BoeHllIIH QKoAeNitll XHMIt~e
CKOit 3BUllIn~). Ho q,OPMKpoBoIIHe OK8i\e>IIIH 6LwI olipouleHLI XHHH-
,.ecKHH ~KYAbTeT BOCIIIIO-TeXltH.ecKoH aKaAeMHH H BTOpoit Moe-
.KoaCKHH XHMHKo·TexJlOAorH'fCCKKH. HllCTHT)'T, • cBOIO o'iepeAt, opra· 
,IIH30801ll1blii Big 30 roAY IIQ 6.3e XHHII.eCKoro cpaKyAhTeTo Moc-
,!';OBCI<Oro ,BLlcUlero Tel<HIl.eCKoro yqllAKfI\B, OAl'oro 113 CTopeHUIKX K 
.l',~TOPHTeTHeJlWHX BbICWI\X }"!e6l1bIX 30BCAellHii POCCHH. B COCTOBe 
~eKTHBO npenOAoa.TeAeii OKBAeMHK OK03aAHCb IlOH6oAee OAD-
.~8Jble H xOPOWO nOAl"OTOBJIeHllLle lIoeHKble cnef\llIlJ\Hcn.J-XK>1ItKH 
it!,~lfAIIbIe )"IeJlLIe XHMHKO-TexJIOAOm'leCI<oro KH.CTKTYTO. CpCAH KHX 
.I!~ .npocj>eccop A.E. 'iH'IH606HII, tiyAYfl\He OKeACMHKH H.A. KHy-
HJIlIII H M.M. AYOKJlHII. BOeJIIIO-XHMH'leCKI\II .KeAeMHIt 3 •• /JIM PllA 
-t!!~I'P'I'lYPIILIX, H 8AMHIIHCTpoTHBIILlX KOpnyCOB, po"ee npHII0N'e-
_If.~)lmHl'. ry!OCKOBCI<OMY BblCWeMY TeXIIH'IeCI<O>'Y yqIlAKUIY. OAHII H3 
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At climax of civil war at the end of 1918 in Russia were created 
All-Russian Soviet courses of military gas engineering, which trained 
specialists of chemical warfare service for positions as managers of 
antigas defense. In January 1920 these courses were converted into 
Higher chemical warfare school of Red Army with period of instruction 
of 2 years. School was a solid educational institution for that time. 
It obtained as inheritance the first-class laboratory equipment of 
former antigas laboratories of All-Russian Union of Zemstvos, which 
existed under tsarist regime. For instruction in school were enlisted 
prominent scientists and teachers of Russia, among them professor V. 
K. Arkad'yev, N. D. Zelinskiy (future academician), N. S. Kurnakov, 
P. A. Rebinder (future academician), N. A. Shilav (later a 
corresponding member of Academy of Sciences of the USSR ). 

In 1924 with transition to peacetime on base of Higher chemical 
warfare school were formed Advanced Chemical Courses for Red Army 
commanders. At disposal of chemical courses besides laboratories and 
training facilities of thr Higher chemical warfare school made 
available training areas with an area of approximately 100 hectares in 
Kuzminki near Moscow (now this is part of Moscow city). 

For training of engineering personnel of highest qualification in 
field of chemical warfare service in 1925 in chemistry department of 
Military technical academy of the Red Army was created special 
division with period of instruction of 4 years. Chemical engineers of 
broad qualification were trained in the chemistry department, 
including specialists in field of chemical weapons, decontamination 
equipment and antigas defense. 

Reequipment of Red Army begun at end of 1920's required large 
number of highly skilled military chemists. In May 1932 Chemical 
Warfare Academy was created. (now Military Academy of Chemical 
Defense). To formation of academy were assigned chemistry department 
of military technical academy and second Moscow chemical-engineering 
institute, which had been organized in 1930 on base of chemistry 
department of Moscow higher technical school, one of oldest and most 
prestigious schools of higher education in Russia. Among instructors 
of academy were to be found the most gifted and well trained military 
chemical experts and prominent scientists of the chemical-engineering 
institute. Among them were professor A. E. Chichibabin, future 
academicians 1. L. Knunyants and M. M. Dubinin. Chemical warfare 
academy occupied a number of laboratory and administrative bodies 
previously belonging to Moscow higher technical school. 
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"TKX KOpllYCOD 6'.A nOCTIlOCII e'l\e "1'" 'lape nc..pc I KOK 3Anlll'" 
IIpallHTeAhCTBf10ulero CCIUI1"8 " mallie OXpaWICTCJI K8K Ill!MRTIIHK dp-
XHTeKTY\lbI. ., . 

3a 60Aee '1eM 60-AeTIIlOIO HCTOplllO Boellll"" 'KlIl\e"H" XHM"""-
CKO" 3811\1ITbI nOIl,l'OTOllHAa TI.Clt'l1l IIb1COKOKBaAH<!1I111HpOH.III11.X 
Cnellli8AHCT01I MJI CAYJK6b1 11 wTa6sx IICCX ypo""eit II a J(oHCKax. 
MJI pa60Thl B 1I'Y'lIIO-HCCA"AOa<lTCALCKIIX Y'lpe}KAeIlH"X MHII Herep-
CTB' 060p.,lII. II XIIMII'ICCKOH npoMblWAelllIOCTH. BLlnYCKIIHKH aK'-
AeMHH COCTaaHAH KOCTJIIC cnel\HMHCTOB H8Y'UJO-ltCCACAOBliTCALCKHX 
II IICnblT"'CAbllbl,! Y'lpe}KAellllii, 3atlllTblX IICnbIT.II\UlMII ll,Ii.ep"oro 
0pYJKIIJl II HCCAeAoB'HHe~1 ero nop.JK.IOI1\IIX CBoiiCTB. B 'KlIA~IIlH 
COWllbI "lIome o6p'31lb1 MaTepHOAOB MJI 3'I1\HThI AloAeii 11 3KC-
TpeMaJlbIlLlX cHTYB1lIIllX. Yqellble 'Kl!AeMHII ·BlleCAII !SOAbOIOii BKMA 
K.K 11 cOWlllle 0lSpa31\0B XHMll'leCKoro 0PYlKHll, Tal< H pa3AH'IlIblX 
CPCACTB 3IIU\HTIoI OT lIero. 

B .1928 roAY, B COOTBeTCTBHII C MeponpHllTHRMII no 111'080,,"-
MOH B Te roN<' BoellHoii pecj>opMe, ISbIA c03A411 HIiCTHryT XHMH"e-
CKOH 060POllbl (11XO). /lPt 11XO 6bIA nOCTpoelt cpallltllTCAbllO lie-
1S00bUlOii TpeX3T8lKIILIH MlSopaTOPIILlii I<0PIIYC II lleCKOAbKO Bcno-
Mor.TeJlbIlLlX CTpoeltHii. nOA qepKllllali lIalKltylO pbAb, KOTOp811 B03-
AaraAllCb 11& HXO! nepabiM lIa'lD.AbUHKOM HltCTtrryTll no COBf>tCl.'H· 
TeAbCTBY ISLlA HlI3l1a'lell lIa'lMbllHK Boellllo-xiIMII'IeCKOI'O y"paBAc-
IIHll KpacHoit APMIIH JiKOB ¢lIlWM.II • 

HXO CQBMeCTUO C MCCAeAOSBTe.AbCKHMH HIiCTHTYTaMH H Aa6opa-
TOJnul~IH npo~n"'UlJ\elllloc:TH 38 JlCMIIOI"HC IIpej\,BoelUliale ro~ oGee-
neliKA C03J¥1JtHC MR BOHCK H4Ae)KlfLiX npOTHBora308. J(OMJUeKTOB 
HlJAllKOTOPlJUX TPy60K AIJI 0611'PYlKe1lHll II B03AYxe scex OTp.BJIJI· 
1011\11" Bel11CCTB, 113l1ecnlLlx K TOMY IIpCMell!'. /lPt Aera3allHH 06.')'11-
A"POB8UWI H CPCACTB npomBoxH"IH'IeCKOH 3DIJ,Kn.r a nOJ\PG3ACAc-
11"" XHMH'fCCJ(HX BOHCK elite AO lIaqaAa BoA1JbI nocrynHAll 8sToAera-
38ttH011tl8st CTalll\"R. HCnOAb3Y1OlqaJl AM ACrB30lUt" rOpJI'IHH RO:lAYx. 
6hlAH .CKOIlCTpYHpoBallLl H IIcnLl'l'8IlLl .'aUlIIIlLl H IlpH60pLl MJI Acra-
38111111 .leCTItOCTH, H. BoopYlKelllle apMIIII 6bIAII npHlJlITI. JILI.,08we 
UI8111KII ·KOK MJI· nOAY'I""HR MaCKHpyto'I\Cro ALIMa, TaK II N,l>'08 
WMCltrG H XAopau~~nolld. nepeA aoAnoM H B rOAI" ROHlIlal Hue-
THryT p83pa60T8A PllA pCllenryp 0Tp8lWII011\IIX BCU\eCTll, BKAIOqan 
3arYUlCltllLle pel\etrrypLl. npll Y'laCTHII I1XO C03AaBaAHCt. H lien,.· 
TI..tRISAHCb XHMH'leCKHe 60enpHneCbl. AM nOAeabiX HCnbITdllHH orne-
MCTJfO-3B.>KHraTeAblWX CPeACTB. HaU1HII •• npHfiopoa MJI Aera36l\HII. 
MSI 3J<cruiyaTa1lll0llllLIX IICllblTallHH CPCACTB 1I11,,"BKAY8AbllOH 3811111-
TLI II APynlX pa60T IICnOAb30a8AHCb ISLlBIIIHe Y'lelSlll_e nOJlJ! " KY.b-
,.mnxlIx. rAe 6w prl3MCl1(eH nOAeBoK HCnLIT4TCAMlblH O"fl\eli.. IIClloe-
P"ACTBClIlIO nOA'IIIIUlBUlHHCH BoeIlIlO-XIIMH'ICCKO~'Y YlJpa8AcllKl0. 
06eCne'lellIle nOAeB'JX palSoT 11XO II oxpolla ero 0l51.cKT08 803M' 
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One of these buildings had been constructed as far back as the reign 
of Tsar Peter I as building of the ruling senate and now it is guarded 
as monument of architecture. 

OVer the more than 60 years of its existence the Military Academy 
of Chemical Defense has trained thousands of highly skilled 
specialists for service in staff positions at all levels and in the 
field, for work in scientific research institutions of the ministry of 
defense and chemical industry. The graduates of academy formed 
skeleton of specialists of scientific research and testing 
institutions occupied with testing of nuclear weapons and with 
investigation of their destructive properties. In the academy many 
samples of materials for the protection of people in extreme 
situations have been created. Scientists of the academy made a large 
contribution both to the creation of chemical weapons and different 
means of protection against them. 

In 1928, in accordance with the measures for military reform 
conducted in those years, was created the institute of chemical 
defense (IKhO). For IKhO was constructed a comparatively small 
three-story laboratory and several auxiliary structures. Underscoring 
the-important role, assigned IKhO, the chief of the chemical warfare 
administration of the Red Army, Yakov Fishman, was also placed in 
charge of the new institute. 

IKhO together with research institutes and laboratories_ of 
industry in the few pre-war years ensured creation for the troops of 
reliable gas masks and sets of indicator tubes for the detection in 
air of all toxic substances known at that time. For decontamination 
of uniforms and means of antigas defense into inventory of subunits of 
chemical troops already before the war entered the automatic 
decontamination station, which used hot air for decontamination. 
Machines and instruments for decontamination of locality were designed 
and tested. For army inventory smoke pots were used for producing 
both camouflage smoke and fumes of adarnsite and chloracetophenone. 
Before the war and during years of war the institute developed a 
number of formulas of toxic substances, including thickened formulas. 
With the participation IKhO was created and tested chemical 
ammunition. For field tests of flamethrower-incendiary agents, 
machines and instruments for decontamination, for field tests of means 
of individual protection and other activities were used the former 
training fields in Kuzrninki, where was located a field testing 
section, directly subordinate to the chemical warfare directorate • 
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fUllCb Ita CneLl,HaAbllblA XHMH'IeCKHH 6aTdAbOIl. nUOKC p43fo.lell(MI-
WHl'iCJI B paHOlle Ky:lbMHIIOK. 

B KOHIlo ".O-x roAoa 1ioAbl118R rpynlla 0q,HI\OpOft-XK~fKK08 HIIC' 
nrryt4 a~feCTe C ero 114'10ALl.HKOM C5b1AB OTKOM4'WlpOftAII4 AMI cpop-
MHpOB4HHR [f080rO HllcrnTYTa MHHHCTepcra4 060pOllhl. lIa KOTOpLiH 
BO:U4raABCb 3l1li"'14 H3yqCIIHA nOp4lK4IOUlHX <t>aKTOpoa JlAeplloro 
Opf'KHJI H cnoco50B aGuurt'LI OT nero. 

nOCT)'IlHBWHe a HHcrnTYTa K4'1eC'l1le TJlOq,eeB 0C5pa3l\U 3apHI'" 
H 30Malla npoulJIH aceCTOpolllllOlO OI\CI/KY. C5L1AH AeT<IJ\bII0 H3yqel/bI 
HX TOKCHKOAOrH'IeCK.He CBOHCTB4. CoaHecnlo C HUcnnyraMH Axa-
AeMHII H4}'K CCCP H npoMbI.llAel/1/OCTH C5bIAB pa3pa60T4114 TeXlIo-
AOntJ[ HX H3roTOBAeHHR. a T4lOKe C5UAH C03N1llhl aptHMepHHCKHe K 
8BK8I\KOH,"~C C50enpHn4CbI /JII1f. HX npHMeHellllll. B nonLITKIIX 114K11I 
60Aec TOKCH'IlIhle all<lJ\on! 3apHH4 H 30MaHa C5LIAH CHlrre3HpOB4HLI 
C011lH XHMH'IOCKHX COeAHilellHl'i. HeKOTOpble H3 KOTOpblX anOAile 
MOrAH COCTaBHn. KOIIKypeHl\H1O HOOAKblM aeUleCT84M. AOCTHlKeJ.H-
eM HHcnnyra ABAAeTCJI C03A4I1He CP"AC'I1I H'WOUII\HH q,OCc\>OPOpr8-
IIHQeCKHX coeAHHeuKl'i KepOHo-napaAH11IQeCKoro AeHC'I1IHR lIa OCIIo-
Be q,epMeHTa XMHH3CTepa3L1. 

B 1 957 rOAY B HHCTHTYT nOCT)'IlHM Hllq,0pMaI\HA 06 oC5l1apYlKe-
IIHII BI.!COKOro YPOIIIIll TOKCH'lIlOCTH Y q,OCq,0PIUl11l0XOAHIIOB. HHKa-
KHX CBeAellHH ° KOIIKpeTl.blx BeUleCTaax 3TOH rpynnbl coeAKlleHHH. 
KOTopble C51~ OTJlH'I<IJ\IICI. BblCOKHM ypoBlleM TOKCH'IIIOCTH. a H'ICTH' 
TYT He n0CT)'Il<lJ\o. OTAeJI CHUTe3a OTpIIBAIIIOUlHX BelllCCTII COB~'OCT' 
110 CO eneI\H4JlHCTaMH rOCYNlPC'l1leHlforo COI03110.'O IIayqHo-HCChe· 
AoallTeAbCKoro KHcnnyra Oprt.lIfH'I'eCKOA XHPoIHK H TeXHOAOl"HH, 0A .. 
1I0H H3 Ka<l>eAP BoellllOH aK ..... efHH XH~fHqeCKol'i 38U!IfTN H npH KOI/' 
CYJILTIlI\HAX }"leI""" H3 HIICTHT}'TOa AlcaAllHiiH'Hityx CCCP • Te'le· 
IIHe AeTA t 957 roN> oCYIIleCTBIUIH CHHTe3 60,11&11.01'0 '1HCh4 q,oc4>o-
PHATHOXOAHJlOB, 8 TOM 'IHCAe K BentecT84 vx. Hllcnrryr a KopOTKHe 
CpOKH OCiOClIOB<lJ\ enoc06L1 3¢1q,eK11ls/loro npHMeHe/fHA BC'I\CCT8a 
VX. peKOMeHA08<lJ\ K pa3p4CiOTKe p43AH'IflLle nmbl C5oenpHnacoB H 
A<IJ\ npom03 HX CioeaOH 3¢1q,eKTHBnoCTH. B nOJl/fOH Mcpe CiWlH HCC' 
JleAoaalll.! pa:UHQHI.!C MOTa""" 31l'~ OT Re!hecraa VX (KpOMe Me· 
A/fI\HHCKHxJ. II H4HCiOJlee 3<l>q,eK11I811l.!e H3 nHX CiLIAH PCKO>lCI/AOB4' 
III.! AMI BHOJIPellHR a aoHCKax. 

nOCAe OK01N4l1HJI BOHULI, 8 pGMKlIX ocyu,eCTBJ\.RRweitcJl ft Te ro· 
ALI peOprllflH3<lQHH BOHCK. a COCTaB HHcrnTYTa BOIllAH /fa npaaax OT-
ACAOS 6L1BWee KOIIC1pYXTOPCKoe Ci.opo 80eIlHO·XH>lH'IeCKO.,0 yn-
p4BAeliHA H nMesoH OTAeJI B Ky:lbMIIHK4X. CTaBWHH MHIIHnOJlHro· 
HOM HflCTHTYTA. HncrnTYT CMeHlUI 11lI3saHHe. 0" CT4A QOIITP4JII.IILlM 
lUl)"fJlo·HCCAeA0RaTeAbCltHH BoeHJlo·TCXIIH'l.CCJC.HM HflCTMT)'TOM 
(QHHBl11). 

HIl nOJlHrol/e a KY3bMHIIKax npOBOAHAHCb paC50ru no ACra38I\HH 
MliKeTOB 05"bCKTOB BoeunoH 'teXIJHKH, 3Gpa.JKGBUlHXCSI pedAbllbiMIf. 
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Supporting the field operations of IKhO and protection of its 
faci1ties was mission of a special chemical battalion, which was also 
stationed in Kuzminki. 

At the end of the 40's a large gro~p of chemical officers of 
institute together with its chief was assigned mission of setting up a 
new institute of the ministry of defense, which was assigned mission 
of studying the damaging factors of nuclear weapons and methods of 
protection from them. 

The samples of sarin and soman coming to the institute as 
trophies underwent comprehensive estimation, were in detail studied 
their toxicological properties. The technology of their manufacture 
was developed together with the institutes of the Academy of Sciences 
of the USSR and industry, and artillery and aircraft ammunition for 
their use were also created. In attempts to find more toxic analogs 
of sarin and soman were synthesized hundreds of chemical compounds, 
some of which easily could compete with parent substances. The 
creation of means of indication of organophosphorus compounds of 
neuroparalytic effect on the basis of enzyme of cholinesterase is an 
achievement of institute. 

In 1957 institute obtained information about detection of high 
level of toxicity in phosphorylthiocholines. No information about 
specific substances of this group of the compounds, which would be 
characterized by high level of toxicity into institute did not enter. 
The section of synthesis of toxic substances together with specialists 
of the State union scientific research institute of organic chemistry 
and technology, one of the departments of the Military Academy of 
Chemical Defense and with consultations of scientists from the 
institutes of the Academy of Sciences of the ussR in the summer of 
1957 carried out .synthesis of a large number of 
phosphorylthiocholines, including substance VX. Institute in short 
period substantiated methods of effective use of substance vx, it 
recommended for development different types of ammunition and gave the 
prognosis of their combat effectiveness. Different methods of 
protection from substance VX (besides medical) were fully 
investigated, and most effective of them were recommended for the 
introduction in the troops. 

After the end of war, within the framework of reorganization of 
troops realized in those years, integrated into institute as 
departments the former design office of military chemical directorate 
and field section in Kuzminki, which became the institute's miniature 
test range. Institute changed name, it became the Central Military 
Technical Research Institute (TsNIVTI). 

On the range in Kuzminki was conducted work on decontamination of 
the models of military hardware which were contaminated by real toxic 
substances. 
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OTpaVJUO ..... ItMK aeUtcCT88MH. 3,AeCL )KC OTpO&ThIB~HCb MeTONoi 
A,e3aKmUllUH p83AH'lJlLlX NITePHaAOB, 34pzlJt<.CII11b1X MOAeAbllbl .. IH 
KOPOTKO>KHB}'IIIHMH JIONIOH3OTOnaMH. He cnel\H4JlW'O oliopY",OBaIl-
1I0K. 1U0UlaAKe npOBoAHAHC1> HcnwralllUl on'eM<>I'Oa " ontcc ... ccii. 
6OJ\LWoil OIiUM pa60T npHXOAHACII 118 HCnLITallHJI no nOl<a3aTeNlM 
KOpp03HOIU.OK CTOAKocm H H3l1ocoycroil'lH8OC'TH pa3AH'IlIhlX AeTa-
Mil H arper8TOB cnellJlaALllhIX MaWHI( XHloIlf'leCKHX BoiicK. 

K KOIIll)' SO-x roAO. AllliopaTOpJlU H HcnLlTaTeAI>IUIli 6a3a 
~Hl1BTH CTaM He YAollAenopJlTb n01pelillOCTIIM c:yu\ecraellllo 
paCWlIPHBWeroCJI cjlPOI\TII pa6oT. BolpOCAII onaClloCTl> 3KcnepHMe,,· 
TaB, npo80,r\HMWlt • HIlc:nrryTe, KGlt NJl nepCOH4A4. TaK H MJI Jtace-
MIfIfJI pacnOAO>KeIIHLIX P ..... OM C IUIM lKItA10IX KB8p1'AAoa. Bo H36e· 
xaume Bhl6poca B IITMoccjlepy BhlCOKOTOKCH'I.lhIX OTpaIWllOII\IIX ae-
lI\eCTI. paaHO UK H Bell\ecra C AYPHhIM 38IIIIXOM. C KOTOphlMH npH· 
XOAHAOCb pa6OTII'Ilo. BUrJlJKHhle atCTeHW HllHliOAee .rpJl3HhlX'Mllo-
paTopHii CTIIAJI ClllllilKan.CII yroALIIhIMH cjJKllbTpaMH IioA!.wHx pa3Me· 
poa. KOTOpLle KOlICTpYHpoBIIAJIG H H31'OTOllAMHCb CIIAlIMH paIlO'!HX 
H cnel\llaAHCTOB HlICTIIT)'I'II. 

HII3peBaM lleolSxOAHMOCI'L nepeaoAO UHHBTH H3 MOCKaLl, 
KOTOphIH ycttOpHAClI • oIScTaHOBtte peepOPM XpYll\eBII. 6h1AO pewello 
nepCAH'?'~HpllBO.'Ilo. HH~ B nOCCAOK· WHX4m.r 8oAI>CKOro paiio-
1111 CapaTOBCJ<oil oISAilCTU; .. i:Aun. ·.ero .. c 4>~I\IIOIIHpOIl4BWHM TaM 
~eHrpllAl>lIhlM BoeHlIO·XHH1NeCICJfM nOAJlrollo~1 IllBXn). 

31111'1HTeAbllllll AOA1I HII)"IlII~X COTpyAlIHKOII H cneUHOAHCTOB 
~HHBTH H3 'IHCAII ocjlHuepoB npeAt1O<W1 YBOALIICIIHe a 3Dnac H OT· 
CTaaKY H B WIIXIIIILI He nepeexlIAII. HayqHlole C01pYAlIHKH H MlSo· 
paJrtbl H3 '!HCAII rpe1ICAallCKHX AHq • nOAKOM tOCTllec OCTIlAHCb a 
Moc"ac H 6hIAH yapoellhl lIa palioTY B po ... CTllelll.b1e no lIayqlloHY 
npocj>HAIO lIa)"lllhle yqpe>o<,&,eJlHJI. 

AaHanaccalKHpLlI COBepUIalOUlMe nOAeT )13 CPeAllCH A:JHH II 
Mocuy, noae nepeCe'leUHJl BOAm • paAone aOAoxpallKilHUta 54· 
AOKOBCI<oii nc, no AeBoMY 1S0FTY Y caMoro ropH30llTa MOry.. lIa-
6AJO,a.an. O'lepTlmWl HelioAbworq ropo ..... H rpynny BhlCOKIIX noCTO-
lIIIIIO AbI>IJIII\lIX rpyli. :no AI>lMJrr l\eMellnlhle :J<I"oN~ ropo,a.a BO .... b· 
CKlI. HecKOAbKo npaaee OnbITIlhIK TM3 MOlKeT QTLICKaTb B AbIMKe 
nOTolKero NIJI CBeTAoe IllITIIhlWKO nocCAKa _auo lie CCAl>CKoro THna. 
TaK BLlTA"AHT BOeIlUl>lii TOPOAOK WHXllllhI C UICOTbI nOAeTa aBHa· 
AaHllepa. 

WHXaHhI HMelOT AOIIIIIOIO HCTOplllO. OCHoaltA IIX repOH DoiiIlhI 
POCCHH c HanOAeoHOM rpacjl BaCHAHK BacHAbCllH'I 0pAoa·AeIlHCOB. 
CLIII AOHCKOro K03aKIL. nOCAe.'.JlHilIlA8,&,CAeu lllHxaH npaBl1}'k IIX OC· 
1I0BllTeAlI BaCHAHii nerpoBH'l Op!loB-AellHcoB 6bIA AHwell caoero 
HMell1Ul • 1 911 ro ... y c npHXo",oM K llAocm npasHTCAloCTBa B.HAe, 
1IH1111. nOCA" OKOII'IIIHHJI rpa>KAOHCKOii aoi!JlhI rpalj>CKHK ",OM 6bIA 
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Here were mastered methods of the deactivation of different materials, 
infected by model short-lived radioisotopes. On specially equipped 
area were conducted tests of flamethrowers and burning mixtures. 
Large effort went into testing with respect to indices of corrosion 
resistance and wear resistance of different parts and aggregates of 
the special machines of chemical troops. 

Toward the end of the 50's laboratory and test base of TsNIVTI 
began not to satisfy the demands of the substantially expanded scope 
of operations. Had increased the danger of the experiments, conducted 
in the institute both for the personnel and for population of 
residential sections next to it. To avoid emission into atmosphere of 
highly toxic substances, as well as of substances with bad odor, with 
which it was necessary "to work, exhaust systems of the most 
·contaminated· laboratories began to be supplied with carbon 
large-size filters, which were designed and fabricated by workers and 
specialists of institute. 

Became acute the need to move TsNIVTI out of MOSCOW, which was 
accelerated in the circumstances of Khrushchev's reforms. It was 
decided to relocate institute to settlement Shikhany, Vol'skiy Rayon, 
Saratov Oblast and merge it with the functioning there Central 
Chemical Warfare Range (TsVKhP). 

, A significant fraction of scientific workers and specialists of 
TsNIVTI from among officers preferred transfer to the reserves and 
retirement and to Shikhany did not move. Civilian scientific workers 
and laboratory assistants remained in Moscow and provided work in 
allied scientific institutions related in scientific specialty. 

Air passengers flying from Central Asia to Moscow, after crossing 
Volga in the region of the reservoir of Balakovskaya GES 
[hydroelectric power plant], on the left on the horizon can see 
outline of a small city and a group of high constantly smoking tubes. 
This is ,smoke of cement works of city of Vol'sk. Somewhat more to the 
right practiced eye can find in the mist on a good day a bright spot 
indicating a clearly not rural type settlement. So appears military 
post Shikhany from airliner. 

Shikhany has old history. It was founded by a hero of the war of 
Russia with Napoleon Count Vasiliy vasilyevich Orlov-Denisov. son of 
Don cossack. Last owner of Shikhany, great-grandson of their founder 
Vasiliy Petrovich Orlov-Denisov, was deprived of his estate in 1917 
with the accesion to power of v. I. Lenin's government. 
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3allJlT 1I0A C811aTopHit AAlI 60,...lIl>1x TY6CPKYAC30~1. a 118 rpaqlCKIIX 
3eMNIX 6"",a C03AalIO ncpllOJl 8 BOAbCI<O>l ),e3Ac 1<0101101)'118. ' 

... CorAaCIIO BCPcaAhCKOMY MHpIlOM),. Aoroaopy repMallH» lie 
IIMeAe npaBa pa3pa6aruUTb H UPOH380A/lTh IIOCT)II18TeAMlblC BHAi. 
BoopYJl.CeUHK - C8MOAeTiII. ;ranK" H XHMH'leCKoC opYJKHe. no6e)K-
Aell1l8l1 rCpMallH>l H OlUl388W811Cl1 B H30J\J1\V111 60AWUe811CTCI<811 POC-
CIIlI BO ... BpeMlI rellY33C1<oA 1<01l<jlepe1UlIIH j 5 anpeAl! 1922 roAa 
nOAllHCaAH PanaMt.CI<HA 18 P8!'8M0. I1T8II1UI) Aoro80P ° COTp)'AlIH-
~eCTBe. B TOM "HCAe H B Boelllloli oliMcm. B paMltaX 3TQro Aoroao-
pa 6W.H C03Aallbi COSMeCnlIoIC C repMalllleii 8alla1U<0HII811 WI<0A8 • 
JlHneJtl<e H Talll<08llll WI<OM 8 KA3aIlH. B I 926 roA'! 6"", TaKlKe op-
rallH30sali COBMeCTHo C repM8111.eli 80eilllo'xHMH .. ecKHii HcnblT8-
TeAbil1>lH 06"beI<T .ToMKa.; Cd:I,a,4I1He 3THX U1KOA H cpaKTH~eCKH 80-
eHllo-iCHM"~ecl<oro nOAUroila npoX0Al"'0 B yCAOBHlIX "OllcnHpIU~HH. 
COBCTCKo-rep..18HCI<HH Aoroaop 0 coaMecmoA A~IOCTH 8 paM-
Kax npoeKTa teTOMKa. 6~ nON1HCflIl OT liMeUM nOACT'BBllLlX, aepo· 
IITIIO cj>HKTHBIILlX IIlU~OllepllhiX 0611\eCTB. Or POCCHH Aotoaop 3a-
KAIO"~O Ax1\!'OllepHoe 0611~ecTI!0 -no 60Pb6e C ape,ll,HTCAJlMH H 
ripHMeliellHlo UCKycCTBeullbix YA06peIlHiia. 8 OT repMIIIIHII - AI<I\H-
illll!plIoe 061llec:tBo «no HCll0Ab308allHlO CbIpwra. B TeKCTe AoroBopa 
tliy6Hl\I>i 1I831>lIiMHCb MeTllTeALlIblMH npH60paMI!. CH8PRA'" - N» .. a-
MH H T.n. HeMel\KHI< nepcOHAJl lie HMeA 1lJl888 38BOA/fTb 3H8KO>lCTBa 
C HDCeAeIUleM. COBeTCXHM aoelluLiM nepcOI1UOM H Hll0CTp81U1b1Mll 
nOM4I11Uo1MH. Be3 corA8CIbI co CTOpOllhi COBCTCKOro. OAHHIIHC1p"-
TH&HOro PYXOBOAl\TMll npoet<Ta .TOMI<8a\leM\UoI lie. ~lor,o\K nOl<lIAATb 
palioll IlhvccoH. HM 3anpeillftJ\0CI> Bhle3J1U1Tb • ropoA BOAbcK. paC no-
AO)f(eHHblH IICCro II 2S.!<M OT MeCTa HX pacxBaPTHpoBilIIH'( II Wllxa-

·Uex. . ". ,. I . .,: 
Ha .. HIWI C 1928 roAD •• 1llHxaliax no npdcKTy .TQ"lUI~.npOBO

. AllAHCb HHTeIlCHBIILle HCllblTal\Hll pa3AU'IHLlX citoc06oa. npH.McllellHn 
OTpaBAIIIOU~X lIelneCTB. cpeACTB npOTHBoxlIHH .. eCl<oii 3511\HTLI II Me-
~OAOB Aera381\HH MeCTII~CTIl. JojctU.T8l1l1l1 npOBOAIfAHC~ 'I'tl.\bi<o p 
Aemlle nepHoALI·roNl H ~IIHM8AI\. lUI.K IlpaIlWlO, 4 IlCAeAH. ,ile C'IH-
TaR MJlTeAbllOl'O nepHONl n0Al'OTl?B'KK. HCfIbITIITCJ\blll~X pa!?OT. . 

B XOAe COBMccnlLlX C He.l1\aMH pa60T no npoel<ty .ToMKa. 6,.-
.Ali HcnblT8HLI: . 

. r' . - HOCKMble npH6opt.l·~.38pa}t(eIUUJ M~c1:'I10CTH M"PHi'OM; 
- 3aI')'IIIellllble pe1\emypLi KnpHTo: . , 

, ..... - .quCTeplla AAlI.,34palKeIlHlI Mec:t1IOCTH lKHAJ<HM OTpaRAIIIOU\M>1 
.,Bel1\eCTBo" •. !<OTOpyro .Ha3L1I11lAH T8KJKe iioesoii xH~lHoiecl<oii MaWH-
_ Holi IEXM):, 
"' .... ,'- 8L1AHBIIOH ABH8I\HOIIHblii npH60p: 
-,i '""'; 06pa31\hl AHc:TaIl1\HOIIHIoIX.XHMH'IeCKIIX 60 .. 6:, , 
H.;·l ,-'- YCTlIIIOBKa AA1I Cllap'UKeIlHJI 60enpHnacoB HnpHTON; 

- XHMH'IeCKHe ojIyraChl. pUpblBaloll\HCC>l II B03Ayxe: 
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After the end of civil war count's house was occupied for sanatorium 
for the patients with tuberculosis, and the first in the Vol'sk 
district commune was created on the count's land. 

4 

According to versailles peace treaty Germany did not have right 
to develop and to produce offensive forms of armaments - aircraft, 
tanks and chemical weaponry. Conquered Germany and isolated Bolshevik 
Russia during Genoa conference on 15 April, 1922 signed the Rapallo 
(in Rapallo, Italy) agreement on collaboration, including in the 
military affairs. Within the framework of this agreement were created 
jointly with Germany aviation school in Lipetsk and tank school in 
Kazan. In 1926 was also organized together with Germany chemical 
warfare testing facility "Tomka". The creation of these schools and 
actually chemical warfare range took place took place as conspiracy. 
The Soviet-German agreement. on joint activity within the framework of 
project "Tomka" was signed on behalf of false, probably fictitious 
joint-stock companies. For Russia agreement concluded Joint-stock 
company "For battle with the pests and the application of the 
synthetic fertilizers", for Germany, Joint stock company "For 
utilization of raw material". In the text of agreement howitzer were 
called projectile instruments, projectiles balls, etc. German 
personnel did not have right to develop acquaintances .with the 
population, the Soviet military personnel and foreign citizens. 
Without agreement on the part of the Soviet administrative leader of 
project "Tomka" the Germans could not leave region of Shikhany. They 
were forbidden to go into the city of Vo1'sk only 25 km from the place 
of their quartering at Shikhany. 

Beginning in 1928, in Shikhany on the project "Tomka" were 
conducted the intensive tests of the different methods of employing 
toxic substances, means of antigas defense and methods of 
decontamination locality. Tests were conducted only in the summer 
periods of year and they lasted, as a rule, 4 weeks, not counting the 
prolonged period of the preparation of test work. 

In the course of work on the project "Tomka" jointly with the 
Germans were tested: 

- portable instruments for area contamination with yperite; 
- thickened formulas of yperite; 
- tank for area contamination with liquid toxic substance, which 

was called also the combat chemical vehicle (BKhM); 
- airborne dispenser; 
- remote- controlled chemical bombs; 
- system for charging ammunition with yperite; 
- chemical mines, which exploded in air. 
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- IlpllUOPlrl MJl ACI"03DltIlU; 
_ JKIi/\KOe l\era3UpYlulltCC neU\C,""IO; 
_ npOTHR01'D3bl K 3411\UnU.re KOMllACKTW; \~ 
_ npHGop MJI 3J1eKTPOAIITH~eCKOrO OnpeA"Aelliln (HIIAIIKOIIIIII) 

Hllpli1'n; 
_ CPeACT84 npotjlllJlOKTHKH H JleqellKlI Hnp.m.h1X nOp4lKeIlHH. 
30KJ\lOqellllhiH OCCllbIO 1923 roAD C KOM8IIAoB41111C.1 PCHxcHcpn 

AOrooop 0 CTpOHTCAIoCTlle H4 TeppHTOpHH POCCHH COBMeCTJloro C 
rep.IOJlHeH HIlPHTIIOro 3480AD 6h1J\ B 1926 - 1927 roAllX P4CTOPI'-
11)'1' H3~3a TOro, 'lTD ne,.te1t~cUl qJHpMa-nOCTaBUlHK lie ofiecnc'fHAt'l 
CTPOHTeALCTBO 3480A4 TeXIIOAOnf'leCKHM 060PYllo0411HeM. 

COIIMeCTIlble npe,a.npHJITIIlI He OCTOBMHCIo 6e3 BIIHMOIIH" co CTO-
POIII" BOClIIII~X QHIIOB KpeCIIOH APMHH H peHXCBep4. H8'1MbIIHK yn-
paBAellH" cyxonyn!IoIX BOHCK peHXCBep4 reliCI'M rOMMeplUreHII-3K-
1I0P K. CPOII 1I0CCUI"" WHXBJlhI B conpoBolK,.\ellHH 114qaAbllHKd 80CII-
lIo-XHMHQeCKOrO ynpOBJIellHll KpaCIlOH APMHH Jl.M.<l>HWM4114. d " 
celrrH6pe 1929 roAD 011 6h1J\ npHIUlT 114PKOMOM 0601'0111>1 CCCP 
KAHMcHTOM BOPOWHAOBhlM. BOPOWIIJIOB • 6ecelle C f4>1Mep"ITCH-
HOM B 'I4CT110CTH roaopllA! _Bonpoc 0 TeMne aoopYlKellH1I H HcnlolTd-
IIHH, B oco6eHIIOCnt: XHHH'feCKHX cpeACTB. HMeeT nepaOCTeneUIlYlO 
B4)KJIOCTLP. 

B 1932 roilY COCTOMOCIo peweHHe 0 c03AallHH Qel1Tp4Ahlloro 
BoeuIIO-XHOIH'IeCKoro nOhHroil4 (QBXn) KPOCIIOH ApoIHH. COReT-
CKoe soelllloc PYKOBOJ\CTBO BblP0311A0 IIO>lepCIIHe B J\MI.IICHOIC.I 
npoBoJ\HTl. HcnlolTBlIHlI XHMH'IeCKoro 0PY>KHII H CPCACTB 30UIHTI. OT 
lIero caOIlMH CHAOMH. B caolo o'iepeA". npHlUelllllHH a 114'IMC t 93 3 
roAD It BJl8CTH 11 repMolIHH AAOAbtj> fHThep ncpaM C BepcoAhcKH.' 
AOrosopo,", u ncpencc XH ... IH'fCCKHe HCOIolTallHJl no caOlO Tcppln'o~ 
pHIO. 

J\HKBHA81\H1I oll1.eKTO .ToMKa. IIOqaAaCIo 26 HfOAl! 1933 rOM II 
nOAIJOC:TbI0 3OBep1UKA8Ch 1 S 6BryCTa TOro .)Ke roA8. HeM1tlol II pO CIIO

PlIlltCIIHH BoeHllloIX XIIMHKOB Kpaclloii ApMH" OCT4BHAH: 
- Bce crpoeHKR: 
- AJlrllp M1t CANOA-eTOS; 
_ MCXallHqeCK)'Jo MGcrepCKytO co crallKa ... tH H lIat5opoM HlIcrpy-

MCHT8; 
- 3ACKTPOCTllHQ,HlOj 
- XlIMll'leCKHe M6opOTOPHH; 
- IIY"KT J\era38I\"H H lIP· 
3. 5000 py6AeH lIeML\LI npoAMH Kpaclloii Ap'IHH BXM Kpyn-

nOBcKoro 06p031\O. 
B WHXGUGX AD CHX nop COXpaHJlCTC.R OAJIO:JTGJtUlOe 3A8I1HC XH-

MH'leCKOA A060paropHH. nOCTpoeHnoe IleMltaMH BO Bpep.lcllG pa60T 

no npOCItTY .TOMKO" 
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- instruments for decontamination; 
- liquid decontaminating agent; 
- gas masks and protective gear; 

PAGE 5 

- instrument for the electrolytic determination (indication) of 
yperite: 

- means of prophylaxis and treatment of mustard gas injuries. 
The concluded in the fall of 1923 with the command of the 

Reichswehr agreement to build in Russia mustard gas plant jointly with 
Germany was in 1926-1927 canceled because the German supplying firm 
did not support plant project with process equipment. 

Joint enterprises did not remain without the attention on the 
part of officials of the Red Army and Reichswehr. The chief of the 
administration of ground forces of the Reichswehr General K. von 
Hammerstein-Equord visited Shikhany together with chief of the 
chemical warfare administration of the Red Army Ya. M. Fishman, and 
during September 1929 he was received bY the Peoples Commissar of the 
defense of the USSR Klement Voroshilov. Voroshilov in the 
conversation with Hammerstein in particular said: "The question about 
the rate of armament and tests, in particular of chemical wespons, is 
of top-level importance". 

In 1932 took place decision to create the central chemical 
warfare range (TsVKhP) of the Red Army. Soviet military management 
expressed the intention subsequently to conduct, the tests of chemical 
weaponry and means of protection from it by its forces. Then Adolf 
Hitler coming in the beginning of 1933 to power in Germany Adolf 
Hitler scrapped the Versailles agreement and he transferred chemical 
tests to own territory. 

The liquidation of "Toua" facility was begun on 26 July, 1933, 
and completely was completed on 15 August of the same year. Germans' 
at the disposal of the military chemists of the Red Army left: 

- all structures: 
- hangar for the aircraft:, 
- machine shop with the machine tools and tools; 
- power station; 
- chemical laboratories; 
- decontamination facility, etc. 
For 5000 rubles Germans sold to the Red Army Krupp-made BKhM. 
In Shikhany until now remains the single-story building of 

chemical laboratory built by Germans during time of work on project 
"Toua" • 
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*(See Original) • 

Senior leadership of the ministry of defense of the USSR becomes 
acquainted with the chemical warfare facility at Shikhany in the fall 
of 1969. In the background is the chemical laboratory constructed 
wi.thin the framework of work on the project "Tomka". 

( 

, 
I 

( 

( 

( 

( 

l.-• 



\ 

c 
c 
c· 
c 
c 
c 
c 
(~ 

c 
c 
c 
c 
c .. 
• .. ,. 
c 
c 
c 
c 
c ... 
c 
• 

. H~q881U~flCM a 1941 I'OAY uoiUl~ fep.,ftnM'! "PO'l'l!8 CCCP pc,· 
KO H3MellllAIl X8paK,",P AeMTCAbllOCTH XItMHQecitoro nOAllron~ B WHo 
Dllax. B CBoeM (!OALwHliCTlle ~IY.lKQHIILI (!LlAH ~1O(!IIAH30B~III~ \I Ill'-
MlIIO. HIl nOJIII1'OIIe 6W10 IIIl'lOTO MIlCCOBoe· ClllIplUkellHe 6yn.tAOK 
3a>KHI"llTeAbIlOK CMeCblO, npH>leUftBWHXCM, ~ n~HMeiIHC~1 A)"IIUHX 
CPeACTB, M1I Iiopt.6b1 C lIeMel\l<1IMH TaIlKaM ... A .... C1'0~1 1942 I'OM 
OCTaBWHKCM nepCOli1lA IIOJIHroH8 6bIA omp8BAeli 118 oKonnLlC 1'660-
TLI HIl CT8JIlIllrpB,b,CKoe IlIlnpaaAeHHe, KYM nOC.Ae npOPblll6 IOro-3d: 
IIlIAIl0ro cj>POIITIl B TO apeMJI YCTpeMHAIlCb KpynnllM rpynnHpoaKIl lie-
Mel\KOH IIp.,IIlI. 3llTeM (!foIM 3B8KY81\HM nepcoH8A8 nOJlMrOll8 B 
Ope1l6yprcl<YlO oilMen. (lOlKlILlH Yp8AI, rAe Hcn..,.IlTeAbllble pa60-
TbI lie IIPOBOAIIAHCb. 3~4"1l COCTOlIM • TOM, '!To6101 COXpallHTb lIa
GpaawHii onUT pa60TL1 C 0TP8IIJUlIOIl\f<HH Beu(CCTRIlMH nepcon'A 
nOAl\rOlla. 1-13 3BaK yallHll nOAHroH B03BPllTIIACR TOAbKO K lIa'l"'" Y 
1944 1'01'.11. 

B OKTJl6pe 1960 rOM a WHX41lbl npH6LIA ncpBIoIH 3U1eAOll 
I..IHHBnt B cOCT4Be (!OALWOH rpynnbl ocjml\epoB, Cnel\HBAH3Hp )'10-
U!HXCII a 06A4CTH cnoc060B II CHcteM npHMenCHHM OTPBBAJIIOU\HX 
aeu(eCTB, ALlMOBbIX H 38iKur4TCAbHLlX CpCACTB. }f(eAe3110AOp0)f(IIL1-
>IH 3WeAOIIllMH 113 MOCKabl a WHX811b1 npn(!b1BBAK HIICTH'I}'TCI<oe 
HMytllecmo, Hll)"lllble npH6opbl, peaxnlBbI. K qeCTH Opr811H3IlTOpOB 
nepCAHCilOKaI\HH I..IHI1Bnt CBepTlolBaIlHe HCCileAoBlllIHK B MocKBe 
H YCTPOKCTBO 1I1lyqHblX OTAMoa B WHX8111lX lie npHOCTllllaBAHB8AO 
118}"1lJhle HCC.AeAOBIlKHM II HcnIolTlJIIHJI. HHellllo a 1960-196 1 ro-
AGX a Wllxauax C5WAH npOBCAetlbl OCHOBOnOAOrl1l0utHe HCCACAOSO-
III/JI OTPBIWIIOIl\f<X BeJIleCTB THnll vx. B 3TH roAhl B WHxIln8x 6blAH 
PIl'pa6oTG1l ... ACI"II381lHoHnblH KOMllAeKT AK-~, • oClloae KOIlCTpYK-
I\MH KOToporo nOAOlKe1l1l HAeM HCnOAb30B8I1HJI 31lepI'HII H TenA8 Bioi-
XAonn ... x r11308 ABHI"llTe.Aeit 6oeBIoIX H Tp8I1CnopTIIIolX N~WHII, ~ Tn-
>Ke TenAOII'UI .... WHIIII Cnel\HBAblJ1lM TMC-65, 0CI10BIIIoI., pa6D'111M 
opraliOM ll0T0poli JlllJUleTCJI ryp60pceKTllIIIILlii ABHr8TeIot. BK-I, npll-
MeHMBIUHKca 118 nepBhlX 06pa31\8X COBeTCI<HX peaKTHBIII~X IICTpeI5H-
TMeft H lioH6apAHPoBII\HKoa • 

B ij>eJtpaAe 1961 rONi II w..x8l1ax npoH30lUAO opraIlH36I\HOU-
1I0e C.AHlIlllle LlHHBnt H I..IBXn H c03,'>.GItHe He HX OCHOBe 06'beJ\ll-
JICIUIOro B e,.'\Jf.Hoe UeAoe. nOA eAHllhlM ItON41tAoB4HHeM naY"llo"·uCC· 
.... eAOBIITC!JIbCKOro H HcnlolTIlTeAbHOro I\Cmpll, KOTOPhlH npHMcpHO B 
TOH >Ke ctpYKType C)'IIIeCT8yeT no III1CTOMII\Hii Aellb. 

B 80-e roAhl B CoBeTCKOM COJ03e Ii .... opr8nH30BIIII STOPOH 00-
CIIIIO-XHMlI'JeCKHii nOAH1'01l II peilonc r_ Hygyc (y36eKHCTOH). np"A-
H83H8'18BJUHHCM M1I HC1IIoITII11Hi< XHMlf'JeCKoro OPY>KHlI II CPeACTB 30-
Il(Hnal OT Hero • YCAOBHJlX. anGAorK'lUhI'X KAHMaTH'ICCKH,., YCAORHSIM 
Aary3AcKOro DOAHl'OHa ap,MHH ClllA.. paCnOAO)l(eUnoro K 30lle nyc· 
'rLlHH H nOAynYCTblI1H WTJlft fOnt. Tcnepb HYXYCCKHH nOAHroll C1'llA 
co6CTBeHIIOC1"h10 Y36eKHCTB114. 
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The war of Germany against the USSR begun in 1941 sharply changed 
the nature of the activity of chemical range at Shikhanyy. In their 
majority the men were mobilized into the army. On the range was 
initiated mass filling of bottles with incendiary mixture that were 
being used owing to lack of better means against German tanks. But in 
the summer of 1942 the remaining personnel of range were sent for 
entrenching duty on Stalingrad axis, where large grouping of German 
army was advancing after the breach of Southwestern Front at that 
time. Then there was the evacuation of personnel of range to Orenburg 
Oblast (South Urals), where test work were not conducted. Task 
consisted of preserving range personnel with experience of work with 
toxic substances. From the evacuation the range returned only at the 
beginning of 1944. 

During October 1960 in Shikhany arrived the first echelon of 
TsNIVTI consisting of a large group of officers specializing in 
methods and systems of the application of toxic substances, smoke and 
incendiary means. By trains from Moscow to Shikhany arrived institute 
property, scientific instruments, reagents. To the honor of the 
organizers of relocation of TsNIVTI the shutdown of investigations in 
Moscow and.setup of scientific sections in Shikhany did not stop 
scientific studies and testing. For example, in 1960-1961 in Shikhany 
the basic investigations of the toxic substances of the type VX were 
carried out. In these years in Shikhany were developed the 
decontaminating set DK-4, at the basis of design of which was the idea 
of the utilization of energy and waste heat of the engines of combat 
and cargo vehicles and the heat engine, special TMS-65, basic 
operating unit of which is turbojet engine VK-l, which was used in the 
first Soviet jet fighters and bombers. 

During February 1961 in ShikhanY'occurred organizational merging 
of TsNIVTI and TsVKhP and creation on their basis of single unit under 
the single command of the scientific research and test center, which 
approximately in the same structure exists to the present day. 

In the 80's in the Soviet union was organized a second chemical 
warfare range near Nukus (Uzbekistan), intended for tests of chemical 
weapons and means of protection from them under conditions similar to 
climatic conditions of the Dugway range of the army of the USA, 
located in the zone of desert and semi-desert of the state of Utah. 
Now Nukus range is the property of 'Uzbekistan • 
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k lllHXlIllilM " U",·"GpC 1987 roflll 6..,10 "ll11KUllalll> """MnIiIlC 
HllljlOPMal.lllOllllblX orCII·rCTB MIIOMIX CTJ>llII ~1II"a. B COOTnll'tC11i1tH C 
6eCllpCL\P-AelrrllblM pelllellHc~, coseTcKoro PYI<OBO,6.CTRn 8 pa~IKax 
IIcperosopHoro npo,\eCca 0 nOAi'OM 3aupcu\cmUl XH~IHqeCKO"O opy-
)I(H}J B WHX8J11d 6blAH l1pHrMUleUbi AHIlAOMan)! H KoppCCnOIlACllTbi I'""" ra3eT II lKYPIU"'OB, TeAC- H pa,6,HOI<OMnaIlIlH. npHrAalllC'lIIb1e 
nOlly'lKAIt B03l-,OJKIIOCT'b 03118$.OMHTbCll C Ofi"beKTaMH. XH"'H'fCCKOro 
IIMllrOlla. AAH nO"<l3<1 "" Cnel\HlIAbllO 060PYAoB .. 1I110H IlAOUIIw<e 
liLlAl' IIb1CTaBAellbl COBeTCKHe 06pa3'\ .. XIIMH'ICCKHX 6oenpHII8COB, 
nKAIO'la1l CllGPJlJIlCllltble paUH'lllbIMK' 0Tp81lARI01l\HMH BeUtCCTBGMH 
60esblc '1<1CTH paKCT, 11811860M6 .. , pe<llCT1lBllble cllapJI,I\W. H cllapJl,A,l. 
CTHOAbllOH apTHMepllH. l<aJKN.ii B .. CT<lBAellllblii NUt nOKa3a XHHH-
'1CCKllii lioenpHIlAC IiLIA cllaliJKell TaIiJlH'IKoii, 118 KOTOPOH COJl,CPJKII-
"a(:h IUlt!lOPMOl\lUI at; el"O OCIIOBIILlX TCX11H'l.CCKKX xapaKTepHCTIIKBX. 
KpoMe TOI'O, npHI'A61ueUlILlM 61.rlAll ItpeACTOBACII8. t-IOCSUAbIUUI yt"Ta-
IIOSKa MSl YIIH'rrOmeUHR OTpaI\AJl,olu.HX aeU\CCTB . 

OCHOBHblE BEXH 
B PA3BHTHH XlIMH'IECKOrO OPY)KlIJI 

no OKOII'lllIlHII l-oH ~lIIpoBoii Boiilll>! IICCAeAOS6111t" H pa3pa60T-
KH a 06A8CTH XHfoIH'ICCKOro opy>KHII IIC TOAbKO lie IIpHoqAllonH" 
hHCb. at 118060poT, pa3BCPUYAHCb C 60AbWKP.t pS3NnXOM. C 1181160AIr 
lUeH It'rreHCHBIIOCTb'O 3TH HCCAeAOBallHlI npOBOAHAIICb 8 ClllA, Be-
AI<KOlipHTaHHIt H ¢lP8111\HH. rcpMallllH no BepCIIAI,cKOMY AoroRopy 
61""0 3anpeU\euo HMen. XIIMnqCCItOe 0pYJt<lIe H 3TO 3l1AepJt<IIAo Ira 
lIeCKOALKO heT p63Bepn.raouHe eta HCCAe,A.OI\8I1HH no cODepmeUC"T-' 
I,OS8HH10 3TOro 0pylkHn. COBercKHA Coro3 nOCAe OK01l'.JSlUUI lpaltt· 
A611CKOK BOHllbi B Te'lCu)tC IICCKOALKUX AeT lie MOl' npHcrynHTI. K {)fl· 
(j01l1~' no XHM .. ~eCKoHy OpYlKHIO ~3-311 THroT PII3PYXH, 1I0CryIlIIB-
IIICH R PC3YAbTaTe peROAIOIIHH H BOHII. 

Ho na'lMbllOM 3Tonc nOCACBOCllllbiX HCr.AeJl,oSnIlHH H P63p"60-
Wit OCllOBlIOe BIIKMnltHe 6&1AO YACAeliO It n p H T Y KBI< 001(0348-
UlCMY IraHIiOAbWytO 3.p'PCKTlfBIIOCTb no CpaBIIClIIlIO C APyrnMH npll-
MCIIJlBWH,.IHcn B xOAe BOKlibi 0Tp88.MIOIlU-lMH nCU.leC"I'Ba,.IH. 8 XOAC 
JTltX HCCJ\CA,OBallHH H pa3pa6OToK npOBOA,HACSI nOHCK C;OACC COBCP-
IIIClIItLiX TeXIlOAOrKH npOt-lhiUlAeJlUoro nOAY'lCUHSI HnpH1"8. a TaK,)I(C 
ClUITe3 C'Tp)'KTypIiLIX ~lIaAOroB ero C l\e.ALI0 nOA)"'cu ... .R 60ACC TOK· 
CHqllbiX OTpaBAlIIOIl\llX BeU\eCTII. B :mt rol\bllil~H pa3pa60Talll. TeX-
1I0MrHH nWlyqellHJI HnpHTII nyreM XAop"poaOIlHH THOI\HrAKKOAlI 
'.reToA MeHcpal, pe8KL\HCH npHCOC,6,HllellHII 3TiIAClla I< MOIIO- II N'X-
AOpltCTOH cepe (AeBH1I1UTeHlloBCJC:HM npo .... ccc), D TBK)Ke lj,OTOXUr-UI· 
',cCKoli peOKL\HCH npHcoeAllllellltli cepOBoAoPOAO K RHllHAXAOpHI\Y. 
HaHfioAec AOCT)'tIllDfl TeXllOAonu, no Ael\HllIJlTeHIlY npl-lllON1Ai1 K 
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On Shikhany during October 1987 was riveted the attention of the 
information agencies of many countries of world. In accordance with 
the unprecedented decision of Soviet leadership within the framework 
of negotiating process on complete prohibition of chemical weaponry to 
Shikhany were invited diplomats and the correspondents of a numbe~ of 
newspapers and magazines and television and radio companies. Those 
invited obtained the possibility to become acquainted with facilities 
at the chemical range. The Soviet samples of chemical ammunition were 
put out for the demonstration' on the specially equipped area, 
including equipped with different toxic substances warheads of 
rockets, aircraft bombs, rocket projectiles and projectiles of tube 
artillery. Each piece of chemical ammunition on display was equipped 
with the table, on which was contained the information about its 
fundamental technical characteristics. Guests were also shown mobile 
installation for the destruction of the toxic substances. 

BASIC MILESTONES IN DEVELOPMENT OF CHEMICAL Weapons. 

At end of World War I research and development on chemical 
weapons not only did not stop, but, on the contrary, expanded with 
large scope. With the greatest intensity these investigations were 
conducted in the USA, Great Britain and France. Germany according to 
the Versailles agreement was forbidden have chemical weapons and this 
delayed for several years development by it of research for the 
improvement of this weapon. The Soviet union after the end of civil 
war for several years could not begin work on chemical weapons due to 
destruction as a result of revolution and wars. 

In the initial stage of postwar research and developments primary 
attention was given to yper~te as having shown greatest effectiveness 
in comparison with other toxic substances used during the war. In the 
course of this research and development was conducted the search for 
improved processes for industrial production of yperite and synthesis 
of its structural analogs for the purpose of obtaining more toxic 
toxic substances. In these years were developed the technology of 
obtaining yperite by the chlorination of thiodiglycol (Meyer's 
method), by the reaction of addition of ethylene to mono- and 
[dichloride?] of sulfur (Levinstein process), and also by the 
photochemical reaction of addition of hydrogen sulfide to the vinyl 
chloride. 
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nUJ\}"ICIUUO tlPOAYKTa C lU.aCOKII,..l COACP>K.DIUICJr-1 Ilb.)KcAlJ'n~"IIIII"X 

npm'leeeH, YXYAUIDIOU,HX era xpcmu,oCTb. B CBn:1If C :)TUl" 61.11t.6 
81lC,AJleltlt. a npOH38QA,CTBO AHCTHMJILtHlI Ae8HllllJTC~IOUCt<.01-o IInpH~ 
TS MJl 1I(00)"1ellHlI nepOMlalllloro HnpHT6, 1<0Tc>por<y' R CiliA 5101J1 
"1'1IC80011 IIIHcjIp HD. nOA)"IOIIHe ItIlPHTII ',cpe3 TlioAHrAII~oAIo lildAO 
oe80ell0 ~'""Moit Monsanto Chemical Company (CIllA), TOH c."oH, 
KOTopan R 80-e roAW npllJIIIMIlAa Y'IOCTHC B pa3pu60TKC 611110pllOH 
XIIMIIQeel<oii a8l1SlioM6b1 .SlIruH>, 

B tleAJIX nOHCKll 60J\ce TOKCJt&fllh.X all6AOI"OB mlpltT8 6L1Ali CUII-
Te:mp086l1hl COTlUt CTp)'KT)'PIiO-poACT8eltHbiX COCAHlIctIHH. oAilaKo 
lie 6L1AO IIaHAeJlO IIH oAliaro 110801'0 aellteCTRa. KOTopoe no CORO-
KynUOCT\l eROHCTB otSAa,AAAO" 6101 npellMytltoCTBOM ncpCA IUlpmoM. 
nOCJIeAytou(ec pUIIHTHe XHMItIl 01p8RAJlIOII\HX BeltteCTB "I' cAIllIO' 
lKAloi 3aeBIIAeTeAl.cTsYeT, ~o pOAOlla'UlJlbllaJl CTPyKrypa It MIIOI"lIX 
APyrux BhICOKOTOXCH'llIblX BeuleCTD OK43hlBaeTCJI lICflpcn::)oHAclIIlOH 
Ilk no YPOIJIIiO TOKCHqUOCTK. lIH no 4lH3HKO"XHMII'ICCKHM cBoHCTRaH, 

OnhlT npitMellenHJI HnpHTa 8 BOHlie nOKll3aA, 'ITO all onaeen lie 
TOAbKO a KOIlCAbIlO-lKIIAKOM COCToRIIHH npH ~03AeiiCTH"" ~cpe, xo· 
lKy. BeeCTOpOUlIltH allaAH3 CTPYKTYPIoI nOTcpb OT ItnpltTa, a T6KlKC 
3KCnepltJ.te11TBAMIYX /tIillJllrlX no nOpa)KeJIH10. JCOJKlIblX nOKpOBo8 n8-
pa .. m UnpH11l npHBeJ\H HCC".ACA08eTeACH K ~1 .. noAY. 'ITO R COCTODIIIUI 
napa 011 B lIaHlioAblueH MCP" nOMoNIT AAJI np"'U!IICIIIUl 1\ lI.cry"., 
TeAblll..ax Itc.MX. He oeliORe PCMli3lSl\lIn :lTOH J.IACH 6ldAU p4:JpnfioTu-
11[,1 15oenpHnllC[II, otlecne'lHBlllOlitHC ncpeBoA HnpHTl! R cocrOlll1UC 
1I0pa 1\ 03P030AJI. B CAIIO., H3 napHalITOS IInplIT1l1.x 60enllllnftCOH 
H03rollKa OTpaBAJlIOII\erO IICII(CCTDft oeyttteCTBAlIAIICI. C no.,OIlIIoI() 
nlll'ocoCTaDoB HAil TepMII.eCKItX rCllepaTOpoB. B APY'-o., SaplIOlITe 
R03roUKft ltnpllT8 AOCTurnAaCI. 3ft C'ICT TeflAOTLI cropo.mut IIHporclI-
1101'0 ACU,Ct."TRll, 1\06aBAIIC,.loI-o K Implny " KOJUtllecmc IICCKOAhKIIX 
1I1)0I\CIlTOB, nOpaJKeUHe AIOAe" nnpBMH H ll::JPO:lO.ACP.t Hnplrm 0(:0-
6culiO OMelia 8 YCAOBWIX JKapKOrO II HMJKIIOI'O KAH,.,aT8 H:'i-:Jd 1'U-
1'0, 'ITO J\CJ1OTCBlIJan KC?JK.a: CTdJlODnTC"R fiOhec '1yt'C1"RHTCAhJlOH K IU)3-
AeHC'llnnU .. npllT8, 0 3Ou,.rra ee 30TPYAllella '13-38 JlPOfiACM CO:1Aa· 
l!Un 3lJUUITIJOH OAC'JKAlrJ C YAORAC'rBOPUTCAhIILlf.lJt <l>n:moAorO·I'lfrlIC-
I1Jt1ICCK,if.IH nOKa3aTChJJMlI, K TOMY JKC. npH UblCOKHX Tet-lIlep8Typnx 
OKPYlKDIOII(cii 'TMoetjleplol ynCAII.ItBaeTen AeT)"IeCTI, IIIlpllTa " CO· 
'""IOTel! 60Acie BIoICOKHe KOIII(CII1p811111t ero B a03l\yxe. 

Aha BUMora ,C 60AbUIIIP.t f.lOAeKYAJlplUlIM 8CCOM tlPl18ACKAI1 1I11li-
MilIlnC CIICIUlaAHCTOB, MOACKYAll ONlOfO "3 IlUX. nOhY'IllnlllCrO 
1I11ltl'I' Q, 061'a30B6l1a KaK 5 .. 113 1I0AYTopa .,OACKYA caMOI'O IIlIpllTa. 
all lJacct-la-rpHBaAcH B KR'IC(.-rftC nOTCIlI\UllAhIlOro o-rpaOAJllOlIlCl'O Hr.-
II\CCTBa IlOA 1I113BGInteM dcecKBH·unpltT» HAH dnoAyroplIIlIH Hnplrl"ll 
CCCKBU-IIIlPJ.1T TOK(:Il'lllCC HIIPlfTD n II'CCKO" .. KO pa3, 0AII8KO JmJ\JJ(~T" 
(:a nepAI .... t ISClI,eCTBo .. t C rep.mcpOT)1loH I1AanACII1IJ1 56.S·C it Nor 
Upllp.lcmm.CH AIUUh B CMCCIt C unpHTO,.., BTOPOH OllllllUl', n,.,e,oll\uit 
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The most accessible Levinstein technology led to production of product 
with high content of impurities, which degrade its keeping qualities. 
In connection with this was introduced in the production the 
distillation of Levinstein yperite for production of distilled 
yperite, which in the USA was designated HD. Production of yperite 
with thiodiglycol was mastered by firm Monsanto Chemical Company 
(USA), the same company which in the 80's participated in the 
development of binary chemical aircraft bomb "Big Eye". 

For purposes of search for more toxic analogs of yperite were 
synthesized hundreds of structurally related compounds, but was not 
found one new substance which on the basis of properties would have 
advantage over yperite. Subsequent development of the chemistry of 
toxic substances repeatedly demonstrates that the original structure 
also of many other highly toxic substances proves to be unsurpassed 
with respect to both toxicity and physicochemical properties. 

The experience of the application of yperite in the war showed 
that it was dangerous not only in the drop-forming state with action 
through the skin. Comprehensive analysis of the structure of losses 
from yperite, and also experimental data on injury of skin by yperite 
vapor led researchers to the conclusion that in the state of vapor it 
is most suitable for offensive purposes. Ammunition which ensure 
conversion of yperite into the state of vapor and aerosol, were 
developed on the basis of the realization of this idea. In one of the 
ve'rsions of mustard gas ammunition, sublimation of toxic substance was 
achieved with the aid of explosive compounds or thermal generators. 
In other version the sublimation of yperite was achieved with the heat 
of combustion of pyrogenic substance added to yperite in the quantity 
of several percentages. The destruction of personnel by vapor and 
aerosol of yperite is especially dangerous under the conditions of hot 
and moist climate because the sweated skin becomes more sensitive to 
action of yperite, and its protection is hindered due to the problems 
of the 'creation of protective clothing with satisfactory 
physiologicohygienic indices. And at high temperatures of ambient 
atmosphere the volatility of yperite is increased, and,its higher 
concentrations in air are created. 

Two analogs with large molecular weight drew the attention of 
specialists. Molecule of one of them, designated Q, is formed as from 
one-and-a-half molecules of yperite itself. It was regarded as 
potential toxic substance under the name ·sesqui-yperite~ or 
"one-and-a-half yperite". Sesqui-yperite is several times more toxic 
than yperite, but it is a solid with melting point of 56.5°C and could 
be used only in mixture with yperite. 
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WH<jlp T (UJ<HC/lopOAJlhlii HIlPHT»I. I1A4BHTOI npH TC>rnepbType IIII"'e 
HHKYC 10'C; 011 TaKlKe npeAH43I1G'I4ACJt MIl upH>!elleIlH" B p43AH'I-
UblX CHCCJ\lC. BHIfAY MellbWeii MTY'Icern lleuteCTll8 Q H T C03N1101' 
CToHKoe 3apa",ellHe BoopYlKellHJI II Meenloern. 'ITO MlKlIO MlI yc
"oSHA lK8pKoro KAHMftT8. TaK I<IIK B 3TOM CIIY'llle A/l)Ke npH ablCOICHX 
TeMnepaTYJlllx B03AYl<a ODaCl/Ocn. nOp4lKellHll MOAeH UpH KOIITllICTe 
e 3aPlllKCHIIIJ>!K 06'beKTlIHK coxpamlCrrcJI II TeqellHe IIceKOALKKlC 
eyrol<. 

B CoaeTcKoM COlO3e H3r01'OaAAACll «IInpur 34HItOM_, nOAY'lae-
•• ",H npK npoH3/10ACTBe nyTeM 3GMell'" 31WIellil ua npOnKAell. TeH-
nepaTYPG I1iIlIBAe1l1Ul 3TOro IInplITlI AeJKlIT II11",e O'c. C ItClJlbJO noA-
Y'leJlKJI IIH3Ko3I1Mep3a'OIl\HX p~emyp. ItpOMe HnpllTa 34f"'OM. 
113Y'111AKCb o.eCK IInpKTa C AIOM3IiTOM. OAJIII 113 ItOTOP"'X Cih/M npH-
IIRTa IIIl '8oopY"'e'Dle K elO CllllPJllKlL\HCb BPTHMepKiicltKe II aBKa-
UKOIIII",e CioenpHnBCI>I. HnpHT K ere CMee .. C AIOK3HTOM Hcn0AL30/lb- t 
AKCi. II alfAe 3aryuletlKblX pellemyp.AAJI Taro. 'fT!>6h1 npH paaphlse _ 
50enpHnllcoII HJ\H npH AHcnepntpoBIIHHH lilt C nOHOI/IbIO BLlJ\Jf811"''' I 
aBHal\KOlIlIWt npHCiopOB nOJl)"l"1'b lC4IVUl O1p<IBAJlJOII\KX Bell\ecTllOO- I 
Ace Kpynll"''' p43MepoB. 34ryu\ellUe npOJl!lBoAflA0ct. paCTBOpellHCM f 
B HnpIITC HAil • CHecK era C MOll3HTOM .c-8% nOAKMeTHAMCTlIl<pHAII- I 
Til C )IOACKYAJlP"blJol BCCOH np"HcpllO 50 TLlC. AMbTOIIOII. ~_ 

A 3 ° T K C T LI e a H 0 A 0 r H K n p H T 4 6""'11 fl3ReCTIILl ell\e 
B 30-x rONl'" Hx H53BIIJIII <<430T11CT101MH HnpIIT4MIIV' BSIIAY crpyx-
TYP"Oro CXOACTBlI H nOAoCiIlJJ TOKCII'IeCKOre AeiiCTaKJI C ceplIHCruH ; 
HnpHTOM. 8 roAY l-A .. HpoIlOH 8OAII'" 3TD rpynna OTpaBAJlIOII\UX ae- I' 
UICC11I CiLl..e AeTllAbllO IICCJleAOIl8I1l1. CpeAK CHI!Te311POMIIIILI" 60- _ 
Aee 'feM 200 CDeAlllIeHHIl 3TOJi rpynnLl H8HlloAee TOKCH'IJII.n.1I1 aKa- ( 
30AHCb TJlH-{,8-XAOP:mL\) 8MIIII (HN31. MeTHA-IIIIC-IP-XAOP:>11lA) aMIIH 
(HN2). 3THA-CiHC-!Il-XAop3TIIA)IlHllli (HNl) It H30nponKJI-CiHC-('-",,0- I 
P3THJIIIINHU. B OTJIH'lHe OT cepllllcroro KnpltT ... 3TII IlCJl\eCTM WlOXO I • peIlI'llP}'I0T C AcrIl3Hp}'I01I\IINH lIeUICCTM.IH 113 MAceo ""OpaNIIIIOft. , 
01111 f1JlOXO pG3A81'8lOTCl1 XAoplloii 113BecTLlO H rnnoXJIOpHT4.,11. H.,-
npentlipolllllIlIOC XAOpaMHUOM 3IIUIHnIOC OCiM}'IlAllpO .... IIHC. XOPOIUO 
3411\1I1I\4101I\ee l'eIIO 01' napoli Cepl/KCToro IInplITa. lie 3<I><l>eItTHHIIO 
npH 3411\lfTCOT napoB 830THCTIoIX IIDpHTOB. np'WlpllllllNaJlIICL 110- ! 
nblTKH lIaiiTH 50Aee TOKCII'flfUii crp)lltT)'J'uLlIl lIlIIIAor A lO K 3 II "-.. ! 
110 Cie3ycneillHo. HcxoAJIOC COCAII .. elllle 1I • .tAO TOKCfI'/«ec aceK cra ' 
npOH3BONI""'. J\JOK3IIT OTAII'I4CTCI 01' HnpHTB IILlCTpoAeHCT8l1c.1 II 
6C>J\ee >I"31t0H TeMncP4TYPoil 3aHep3llKIUI (>/Huyc 10- t S'C)- npH- ' 
Ne''''CNLle B CHeCK. ""PIIT II MOH311T yc ..... H.aIOT TOItCHQCCKIlIi 3<j>_ 
tj>~T N>yr N>yra. 

B reA'" 2-oA .llIpoBoH 801i1l'" B l<""eCTaI! narcllqllIlAbI.U" 0Tpa1l- ' 
.uuOUIIIX BellleCTII IICCAeAOBllJllla. II H T P 0 3 ° K II P C; a 101 aT"'. 
nOAyqaeuble pealt/lHeK KllpfiaNATOB (ypeT8HOB) C OKHCJIIINH a"QTa 
J(JIfI 430'11.oii ItllCAOTOii. OIlH OKa34AIICI> Mellee TOKCH'f!!"'''H. 'leN lin-
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A second analog, designated T ("oxygen yperite"), melts at a 
temperature below minus 10·C. It also was intended for use in 
different mixtures. In view of the lower volatility substances Q and 
T create persistent contamination of armament and locality, which is 
important for the conditions of hot climate, since in this case even 
at high temperatures of air the danger of destruction of people with 
contact with contamimated objects lasts for several days. 

In the Soviet Union was prepared "yperite of Zaykov", obtained 
industrially by replacing ethylene with propylene. The melting point 
of this yperite is below O·C. For the purpose of obtaining 
low-freezing formulas, besides yperite of Zaykova, were studied 
mixtures of yperite with lewisite, one of which was added to inventory 
and artillery and aircraft ammunition were equipped with it. Yperite 
and its mixture with lewisite were used in the form of thickened 
formulas in order with break of ammunition or with dispersion with the 
aid of airborne spray equipment to obtain the drops of toxic 
substances of larger sizes. Thickening was achieved by dissolving in 
yperite or in mixture of it with lewisite of 4-8% polymethyl 
methacrylate with molecular weight of approximately 50 thousand 
daltons. 

Nitride analogs of yperite were known as early as the thirties. 
They were called "nitride yperite" in view of the structural 
similarity and the similarity'of the toxic effect to sulfurous 
yperite. This group of the toxic substances was in detail 
investigated during 2nd world war. Among the more than 200 compounds 
of this group synthesized the most toxic were tri-(~-chloroethyl) 
amine (HN3), methyl-bis-(~-chloroethyl) amine (HN2), 
ethyl-bis-(~-chloroethyl) amine (EN1) and 
isopropyl-bis-(*-chloroethyl) amine. In contrast to sulfurous 
yperite, these substances badly react with decontaminating agents from 

, the class of chloramines. They are badly decomposed by chlorinated 
lime and hypochlorites. The impregnated with chloramine protective 
uniforms, which well protect body from the vapors of sulfurous 
yperite, are not effective for protection from the vapors of nitride 
yperite. Attempts to find more toxic structural analog of lewisite 
were undertaken but were unsuccessful. Initial compound was more 
toxic than all its derivatives. Lewisite differs from yperite in 
terms of speed of action and lower freezing point (minus 10-IS·C). 
Those used in mixture, the yperite and the lewisite strengthen the 
toxic effect of each other. 

During 2nd world war as potential toxic substances were 
investigated the nitrosocarbamates, obtained by the reaction of 
carbamates (urethanes) with nitrogen oxides or nitric acid. 
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pKT, H k TO~ly JKe lIeCTa6\Ubllbl~IH. f.ItJI HX npHMellellHA npeNtoAOI'lI-
AOCh Hcn0AL30Ban. 6oenpHnDcbI, lCOIICTpYkI\HA ~OTOpl~X n0380AJIAa 
npOSl!AeHHe XHMK'leClCOii pealClIHH HX 06pa30-!'DII"SI lIenOCPeACTBell-
110 II kopnyce 60enpHn8C8 BO Bpe~IA npH~lellelllUl. Socnp .. naCbl AMI 
np"~lellell"A lIHTp030lCapCiaMaTOII 6""'H npo06pa3a .... cospCMeHHoro 
6 .. U8pnoro X"~IH"eclCoro OpylKlIlI. 

COXP811l1A8Cb IIlI BOOpYlKellHH H C .. II .. A b II 8 A lC .. C loOT 8. 
BaKAY 6b1crpoAeiiCTBHA .. Kpaiille BI~COKOil AeT)"Iecr .. npeNt0".r8-
AOCa. McnOAb30BAHMe ee /IIUf )'lIHUOJKellHJI )t(HBOM CKA1.t npOTHRIlHltd 
na JJaOpaUeJlHK ltaC'l')l'J1Aell5Ut caOKX BOlicK. C'IHTaAOCb, 'ftO npn 
6A8ronpHlITIlblX YCAOBHAX 118 nAOIIl8AH nopalK8eMOillleAH 1'10"'"0 38 
I<OPOTKOO BpeMli C03J\6Th 06AOKO OTpIIllAelllloil aTMoc<\>epbl C ablco-
KOR ItOHI,cnTp3Q.HeA CHllRAbllOH KHCAOTlol, TDK 'ITO 38 .pCMJI, )lc06· 
XOA>/MOC Mil IIl1Aell411Hl1 npOT .. BOra38 (30-60 cel<), "'''S8'' CII". 
BAOXlleT AeTlIAbII}'IO A03Y oTpaIWlIOU(ero BeU\eCTB8. 

X A 0 P II .. a II, 06A1\Aaloll\ .. ii T8l<HM lKe, lC81< CHIlIw.II8A I<HCIoO-
TS, XlIpaKTCI'OM TOkc .... eclCoro AeHCTBHlI H ypoBlleM A\!TUMIO;; Ao-
3b1, O'lellb nAOXO cop6I1PYeTClI yroAbllOii WHXTOii npOTHBOra3B. C .... -
TBAOCb, 'ITO npH nONCOAJIII\1!X MeTe0YCloOIIHRX MOJKIIO C03A8B8Tb T8-
lCHe ItOIU(euTp8Il11H XAOPllll8Ha lIa nAOII\W I\CAH, npH kOTOpl~X 118-
crynaeT np060A npOTllIIOl'll38. XAopIIH8n p.CCM8TpHSDAcn OTp.RM-
10U(HN sel1\eCTIIOM, npWID3118'111I1WHMCfl npeJKAC Rcero NUl lIalleCC-
Inut nopa)Kel1HK JKHftOH CKAe. 386AarOBpCNcuno ItDI\CRlUeM ltpo",,-
sOr4!lbl. 

4> 0 ere H ~noe "PeMJl OC'TllBMOJ ua 1\OopY>KeHHH ltftK 
AOBOAh1l0 TOKCM'lIlOC IScutCCTJIO, Aocrynlloe H3·:18 ~ro WlipOKoro 
llplt~,elleI1HJl Ii llOMMCp'leCKOM ceKTope XKMH'IeCKOH npOp.lblUlAeIIlIO· 
CTK. B kOIll\e 2-oA MIIP080li BOHllbI CWA naMCpeRaAHCI. npHMellllTt. 
cjlocrell npoTHS ilopa6locl! BoellHO-MopClCoro .pAOTa 1InollHH II C 3TJi-
Mil L\eAAMH npoBOAHJIH II8TYPllblC HCUblTaIlH", TOAb1<O BMecro nooH-
I\ell liD MAy6aX 1<opa6loeil p83MeU(lIJIHCb nOAOnLl'l'llblC l1<HBOTlllole. 
¢ocrclI pDCC~I8TpHBaACA T8K>Ke B Ka'lCCTBe OTpaSAlIIomcro ."Ulcer· 
a&. cnoco611oro IS onpet\eAeJlllblX YChOBHJlX npCOAoJ\eBaTl, npoTHfto· 
ra3. OKa3alaoc&, 1tTO 3alltKTllbie CBOHCTa4 yroJ\I.JIOK UlHXThl no q)OC-
rCIIY Pe3KO CIIHJKlIIOTCJI npH )IBJIlIlKllellHII WIIXTLI. YBAalKlleHHe IIIHX-
TU npOTHBora3011 Y npOTHBIIHIt8 npe,o.nQAOI'IIJIOCb AocmraTl, 0YTc .. 
BL1I1YlKAeJ1HJI JtOtBOH CHAW 11l4npHHcp. npKMcneHHeM SlA0ftUTt.IX AM-
MOR) 118XOi\HTLCIIII npOTHBora3ax npH 8b1COKOilllMlKIIOCTH .o3Ayxa. 
TaKHe YCIooIIHlluaH60Ace xapDKTCpllbl />IoJI APK,."I<H. P831o"'1I11'" so-
pHOlrTbI npHMellellHll "'oerella • apKTH'ICCKHX YCIoOHH"X "POBCp"-
AHCb II X0Ae nDTYPllblX HCnl>lTllltHli. 

C lleAblO nOA)"IeIlHA OTpallAlllolqero BeU\CCTBa, 3q"jleKT"RIIO 
npcoAOACHlnUtero nparit-aOt:a3. HCnLlTtolaaACJI A C K 8 q, TOp A H-
C Y J\ b 4l H It" KOTOPblH OAHII4Koa C cpocrellOfro.t no YPORIIIO TOKCH'f- , 
noCTH, 110 KHnllT npH C;OAee IIH3lCo.1 TCMnep4type 1'lItllyc 53·C). 
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They proved less toxic than yperite and also unstable. For their use 
it was proposed to use ammunition whose design allowed conducting the 
chemical reaction of their formation directly in the body of 
ammunition during employment. AIImIunition for employing the 
nitrosocarbamates were prototypes of contemporary binary chemical 
weapons. 

Was retained in inventory also hydrocyanic acid. Its utilization 
for the destruction of live enemy target in the direction of attack of 
friendly troops was proposed in view of the speed of action and the 
extremely high volatility. It was believed that under favorable 
conditions over the target it would be possible in short time to 
create cloud of toxic atmosphere with high concentration of 
hydrocyanic acid, so that in the time necessary for putting on gas 
mask (30-60 s), troop would inhale a lethal dose of the toxic 
substance. 

Cyanogen chloride, which has same nature of toxic effect as 
hydrocyanic acid and same lethal dose, is very badly sorbed by carbon 
charge of gas mask. It was believed that under suitable 
meteorological conditions it would be possible to create such 
concentrations of cyanogen chloride over the target area, under which 
begins breakdown of gas mask. Cyanogen chloride was regarded as toxic 
substance intended first of all, for inflicting injuries on personnel 
who had been able to don gas masks. 

Phosgene long time remained in arsenal as fairly toxic substance, 
accessible due to its wide application in the commercial sector of 
chemical industry. At the end of the 2nd world war USA intended to 
use phosgene against the ships of the navy of Japan and full-scale 
tests were conducted for these purposes, only experimental animals 
were placed instead of Japanese on the decks of ships. Phosgene was 
regarded also as toxic substance capable of under certain conditions 
overcoming gas mask. It turned out that the protective properties of 
carbon charge with respect to phosgene sharply are reduced with 
moistening of charge. Moistening of charge of gas masks of enemy it 
was proposed to achieve by forcing personnel (for example, by the use 
of toxic smoke) to don gas masks with high humidity of air. Such 
conditions are most characteristic of Arctic. Different variants of 
use of phosgene under Arctic conditions were tested in the course of 
full-scale tests. 

For purpose of producing toxic substance which effectively 
overcomes gas mask was tested decafluorodisulfide, which was identical 
to phosgene in level of toxicity, but it boils at a lower temperature 
(minus 53°C). 
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3KCltCPIUotCItTI"I lie JlOATltCPN(AU Jla,\C>KA OJ(lI:lC1AOCI .. 'ITO O"tcpn· 
K811CKHii "pOTHBOrG!) MIa AI, paSlIO KeK K III'DnIBOI'll3b1 AP}'I1IX',8P' 
MIlH, 3al~HU\aIOT H OT napoB 3TOl'O seCbMa AeT}"ICro semCCTBll. 

Ha'lltll8>1 c 1 943 rOAII, B l'''Ae C1p811 npoaoAlWlcb IICCA"AoR8' 
1111" a I' II A I< a p Ii 8 MilT 0" (311lHp08 I<8plillMlllloaoii KIlCAOThl H 
I/.CIIOA08). POAOlla'lllAhllOH XHMH'lCCKOii CTPYKT)'Poii apHAK8pliaM8' 
TOB nBMeTC>I IIAI<lIJIOIIA ",1I30CTllrMHII, OliMAftIOUIHH almtXOAHH3CTe· 
p8311L1M AeiicTllHeM. ApKJIJ<lIpli8MaTLI JI8A>I10TCJI TBepALIMK ae1l\eCT' 
BaMK, OliA8A810T BDICOKOH TOKCII'IIIOCTI.IO II liLlCTpOAeHCTlIIleJ-I_ 01111 
CT8lillAbllLl K ~IOryT 6e3 nOTeI''' ClIoiiCTB Ml\Te.AbllO Xp8mm.cJI. K 
UaC1'O"1l\eMy BpC~lellK K8p6a~18TL1 AeTllAbnO K3yqellli B RegIstry of 
ToxIc Effects of CbeJnlcal Subst8nces (Washington, 1988) COMP-
JKaTCII CBe,&,eJIHII 0 TOI<CIl'lIIOCTH liOAee '1eM 1.300 apllAKapli8MaTolI. 

B 1 9 S 2 roAY 80 I1>pal1l\KK 8 npoqecce nOHC1<8 lIurnliKTOpo8 XO-
AK1I3creP83". tiDIAB Olill8PYJKellll IIb1COK8>l 'tOI<CII'1nocn. Y (j 14 C 'I ". 
T B e p T K 'I U 101 x a p H A K 8 P Ii a M 8 TOil. Ae1'llAbllble A03LI y 
OTAeAbllblX npeACT88HTeAeii 31'Oro PIlAllIlIoICOI<OTOKCII'IIIDIX Be1l\eCTlI 
OKII38AKCb p1l8m~MK 14 AIIJKe MCllbWKMlI, 'leM y 1j>0c.popoprIlIlK'Ie-
CKJIX OTpIlBAJlIO!l\llX ae1l\eCTB. 5I1C'<I'TBep11l'llll~e apUAKap68M8TL1 
6b1AH ACTIlJIbIlO HCCAeAo881~ B 80eIUlO-XII~IH'leCKHX H TOKCKKOAOru-
'lCCKHX A1160P8TOPKIIX PRA8 CTp811, OAllaKO. 11K 8 oAlloii K3 apMllii, 
nCC,.IO'TpH 116 BbiCOKYJO TOlCCH'InoC'('L H AOCTYJIIIOCTb, 6HCQCTBeprnQ-
""''' .. pllAl<8ptl8MaThl "e Ii""," nplII/JITbI IIC BoopYlKellHe. OCIIOBUOH 
neAoCTIlTOK KapfioMflTOB COCTOUT B TOM, 'lTO OIiH SlBJU110TCJI 't8l'!PAW~ 
}>ill B~w.eCT8llHH, • CHAY 'lero OIiK no 34>t\JeJtTKBnoCTK B03AeHCT8HJJ 
IIC JKita)'lo CHily CYIlIeCTBellHO YCT}'Il81OT JKHAI<IIM OTpIlJWIIOIllHM Be-
IIleCT8CM lIep8110-118pMlITII'leCKOrO AeiiCTBHJI. 

B I 9.j 2 roAY liblAa 06llApYJt<ellll BOICOKaJI TOI<CK'lIIOcn. y q, T 0 p-
Y K C Y CliO ii K K C A 0 T U, ee 3$KPOII H COAeH. 3111 <j>Topco-
AepJl<II1l\IIe ae1l\eCTBII 06A8AIlIOT liblCTpOACHCTBKeM, npH AeTIlAblll.lX 
AO~CX m6eAb JKII80THLlX IIIlCT}'ll8eT'Iepe3 0,5-1.0 'IlIC. B rOALI 2-oii 
MHPOBOii BOHIlb! cjJTOPYXCYCllIIJI I<KCAOTIl, ee npoIl3BoA"''''' 14 CTpyx-
T)'Pllble .. IIIIAorn HCCAeAOBIlAHCb B. CUlA K BeAHI<OtiPHT8I1KH. 5L1Ao 
KCnbIT .. lIO lie Mellee 160 pa3AK'IIIIoIX cOCAKKeIlKii. B P"'YAb1'llTC 
opoBCAelll1UJC KCCACI\OaaHKH Ii"",o ycrclIOllAellO, 'ITO OIiK nOpBJltc-

'lKTeAbliOH ocolielUloCTbl0 ae1l\eCTB 3TOil rpynlJbl lIBAJIl!TCll BeCbMa 
WHPOKIIil pB3lipoC B""I4'IHH AeT<IAbJIbIX AO~ NIJl pB3AH'IIIUX JI<JIBO-

lOT cePAe'lllo-coCYAKCT)'IO H 1\ellTpllAbltylO Ilepall)'lO CIICTe>lbl. OTAK- I' 

'tI1bIl(. H8IIpHMep. AeTllAlollIUI A038 ~leTllAOaoro lNjIUPIl cj>'tOpyxcyc-
1I0ii KKCA~ NIJl MblWH B SO pal BLlwe AeTllAblloii ,0,03101 MJI KPO,,"- f. 
K8. Ae1'IIJIbllLle A03L/ 3TlfX Be1l\eCTII AM ~""OleKa lie YCTllIIOBAeUbI, Il 
opOnl0311b1e 8eAH'1HlIbI ,0,03 He IIl1AelKllbl H3-38 OTNe'lelllloii saPKa- t 
tieAbllOCTK A03 npH nepexo ... e OT oN'oro BII,o\Il Jl<HBOTlIOro K APyrD- ,I 
MY.. C'IKTftAOCb. 'ITO no ypOBJIlO TOKCH'l110CTH OUH ycryn3IOT Mll0l1fM ," 
OTpaMJl10U\KM BeuteCT84.M " "UTepee It }sHM C5&fA yrpa'lcn. 

31 

. - ',. '.-

.::":: .:~ . ..: .~. '~< .' '. ' 

• 

• 

• 



• 

• 

, 

DOC • 95056202 PAGE 12 

Page 32. 

Experiments did not confirm hopes. It turned out that American gas 
mask NIO AI, just as the gas masks of other armies, protects also from 
vapors of this very volatile substance. 

Beginning in 1943 in a number of countries were conducted tests 
of aryl-carbamates (ethers [esters? - Ed.) of carbamic acid and 
phenols). The original chemical structure of aryl-carbamates is the 
alkaloid physostigmine, which possesses anticholinesterase effect. 
Aryl-carbamates are solids, possess high toxicity and quick action. 
They are stable and can without loss of properties be stored for long 
periods. At present time carbamates are in detail being studied. In 
Registry of Toxic Effects of Chemical Substances (Washington, 1988) is 
contained the information about the toxicity of more than 1300 
aryl-carbamates. 

In 1952 in France in the process of the search for the inhibitors 
of cholinesterase was discovered high toxicity in bisquaternary 
aryl-carbamates. Lethal doses of individual representatives of this 
series of highly toxic substances were found to be equal to and even 
smaller than those of organophosphorus toxic substances. 
Bisquaternary aryl-carbamates have been in detail investigated in the 
chemical warfare and toxicological laboratories of a number of 
countries. However, in not one army, in spite of high toxicity and 
accessibility, have bisquaternary aryl-carbamates been added to 
inventory. Main disadvantage of carbamates lies in the fact that they 
are solids, by virtue of which in effectiveness of action on personnel 
they are substantially inferior to liquid convulsant nerve gases. 

In 1942 was discovered high toxicity of fluoroacetic acid, its 
ethers [esters? - Ed.] and salts. These fluorine-containing 
substances possess quick action, in lethal doses the death of animals 
begins after 0.5-1.0 hour. During 2nd world war fluoroacetic acid, 
its derivatives and structural analogs were investigated in the USA 
and Great Britain. Not less than 160 different compounds were tested. 
As a result of the conducted research it was established that they 
affect the cardiovascular and central nervous system. The very wide 
scatter of the values of lethal doses for different animals is the 
distinctive special characteristic of the substances of this group. 
For example, lethal dose of methyl ether [ester? - Ed.] of 
fluoroacetic acid for mouse is 50 times higher than lethal dose for 
the rabbit. Lethal doses of these substances for humans have not been 
established, and predicted doses are not reliable due to noted 
variability of doses with transfer from one species of animal-ro 
another. It was considered that in toxicity they are inferior to many 
other toxic substances and interest in them was lost. 
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,/ HDH60AbWHe ycnexH B pe,3BHTHH 0Tp48....,lIolI.tHX ftCIIl;eCTB C8S13a· 
111 .. C HCCACAOB4HHlIMH • OIlAIICTH 3 '" H P 0 B '" 0 C '" 0 pH 0 H H 
" A It H A '" 0 C cj> 0 H 0 • 0 H It H C A 0 T. H"q"AO 3lHM HCCACAOS"- -
HHltN nOAOlKHAH CHIITe3h1 AHllAltHAOBblX 3cj>HPOII. cj>TOpcj>OCcj>OpIlOH 
ItHCAOThl, ItOTOphle IihlAH OnDCllllhI • AHTeP"TYPC el1\c B 1932 roAY. 

B 1938 fOA'J B A"liopCTOPIIH HIICCItTHI\HAOB d1.r.¢cp6ell» 
repx"PA WplIJ\ep nOA}"lHA A H H 3 0 n p 0 n H A 0 B hi H 3 <p H P 
<p TOp <p 0 C <p 0 pliO ii It H C A ar W, Olta3".WHHClI aeebN" TOK-
CII'IHblH Bell,eCTBOM. Hea".HCHMO ar r.WpeAepll, 3TOT AH3<pHP liLlA 
CHI1Te3HpaBaH E.COIlAepCOM (BeAHKolipHTCHHlI), 0 '1eM 011 coolin,HA 
n" KOH<pepCHl\HH • AoHl\OHe • Aelt,,6pe 1941 ro",.. YK"3IIHHblH AH-
3<pHP npeACT"BAlIeT COliOH np03p11'ili}'1O nOABHlKIfYlo lKlV\KOCTL, lie 
3CMep3ll10l1\}'IO npH MHII}'C B2°C. AeTIIALIlU A0311 napoli AJfH30npO-
nHAoaoro 3<pHpII <\>TOP<f>occj>oplloii ItHCAOTW npHHepllo pIIIIIII Ae-
TllAldloii A03!! cj>ocreHII, HO, B OTAlI'IHe OT Hero, AH3<pHP He HMeeT 
CKPWTOro nepHOAll TOKCH'leCltoro AeHCTBHlI. AH3cj>HP anoAlle OTBe-
'IlIA Tpe60B4I1Hl1M, nplIJ\'J.IIBAlIeMWN " arpaBAlllOll\HN Bel1\eCTBIIM TO-
ro apeNeHH. 011 H3roTOBAMCII B 60AhIIIHX KOAH'IeCTBIIX nOA WHcj>-
POM OP-3 HOFF. AHIlAltHAOBhle 3cj>HPW cj>TOpcj>OCcj>0PHOH KHCAOThl 
YTP"THAH 3nneJIHe ""K nOTelll\lIIIJIJ.lIWe OTpllBAllIOII\He Bell\eCTBII 
nOCAe OTKpWTHlI liOACC BblCOKOH TOKCH'IIIOCTl! Y 3<j>HPOB MeTHA",-
TOpcj>OCcj>OIlODOH KHCAOTLI, K qHCAY KOTOPblX OTIIOCJlTCJI MpH" (GB) 
H 30HDII (GO). 

CHllTeaaN MPH"" H 30NaHa npeAllleCTBoallAO nOAyqellHc r.Wpa-
,/\epaN B 1936 roAY T II Ii Y II a (UlHq,p GA), ltlWlIOl1\eI'OCJI I\H"lIa-
"'HI\ON 3THAO.oro Scj>HpII cj>oCcj>OPIIOH KHCAOThI. AeTllAbll"" A03a T"-
liyn" npH HIlI'aAJII\HH B 8 pa3 Nellbwe, qeH Y ",ocre"". COleP'"' nop"-
lKelllloJ;O TBliY"ON HIIcrynaeT lie n03Allee qeN qepe3 10 OIHIIYT. Ta-
llyn Cpa3y npHBAeK I< celie BIIHNalme I<aK Monllloe no TO"y apCMC"'! 
oTpaBAlllolI\ee Bell\ecTBO. B 1940 rOAY 6b1AO lIa'laTO CTpOHTCAIoCT80 
311801\" no H3roTOBAellHI0 Tal\ylla B AHxepllq,ypwe-lIa-OI\Cpc liAH3 
BpeCAGy, KOTOphlH B Hae 1943 rOl\" 6b1ABBCACli B AcHcTI",e. K al1-
pCAlO· 1945 rcAa B repHDIIHH liblAo lIaKOllAellO B770 TO;UI 3Toro 
OTpaBAlllolI\el'O Bell\eCTB4. • 

Pa3BH84JI ycnex. r lllpo,a,ep B 1 939 rcAY CIG rre3HpoB411 3. pHil ...:. 
H30npOnHA08L1H 3rj>HP NeTHArj>TOpcj>OCrj>OIlOBOH KHCAOTl... 3apHlI 
npHMepllO B 5 p113 npeR'ocXOAIIT Ta6yu no HlIr4AJII\HoIIIIOH TOKCII~
"OCTl!. C HJOIUl 1944 rD/>P.3IIpHII lIaqllA H3I'OTOIWITbCJI 1111 om.TlloH 
TeXlJOAomqecI<oii YCTalloBKe. K KOIII\Y BOHIILI 3"naCb! 3apHII. R rep-
OJallHH COCTBBHAH 1 260 TOIiII. 

,B KOlJl\e 1944 I'OAIl B repoIIIHHH libIA nOAyqeJl CTpYKTYPllblii 
4UAAor 34PHJIA, H438dHHWA 30M a HOM. 30Mon npHMepno IS 3 pa. 
38 TOKCH'IUee 3apHHa. 30Man AD CAMOro KOUQa BOHllt.l naxoAHAcSi 11ft 
CTaAHH Aa60pGTOPilLIX H TeXIIOAOnl'leCKHX HCt;AeAOBlnlHH H pn3ptt· 
60T0X. Beero tiWAO H3roTOBAeliO OKOAO 20 TOIllI 30f.llma. 
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The greatest success in the development of toxic substances are 
connected with research on ethers [esters? - Ed.] of phosphoric and 
alkyl phosphone acids. The beginning to this research marked the 
syntheses of dialkyl ethers [esters? - Ed.] of fluorophosphoric acid, 
which were described in literature as early as 1932 • 

In 1938 in the laboratory of insecticides·of ftI. G. Farbenft 
Gerhard Shrader produced diisopropyl ether [ester? - Ed.] of 
fluorophosphoric acid, which proved to be very toxic substance. 
Independently of G. Schroeder, this diester [diether? - Ed.] was 
synthesized by B. Sonders (Great Britain), about which he reported at 
a conference in London in December 1941. This diester is a 
transparent labile liquid, which does not freeze at minus 82°C. The 
lethal dose of vapors of diisopropyl ether [ester? - Ed.] of 
fluorophosphoric acid is approximately equal to the lethal dose of 
phosgene, but in contrast to it, diester does not have latent period 
of toxic effect. Diester completely satisfied requirements for toxic 
substances of that time. It was prepared in large quantities under 
designation DF-3 and DFP. Dialkyl ethers [esters? - Ed.] of 
fluorophosphoric acid lost importance as potential toxic substances 
after the discovery of higher toxicity in ethers [esters? - Ed.] of 
methylfluorophosphonic acid, which include sarin (GB) and soman (GD). 

The syntheses of sarin and soman was preceded by production by G. 
Shrader in 1936 of tabun (code GA), which is cyanamide of ethyl ether· 
[ester? - Ed.] of phosphoric acid. The lethal dose of tabun with 
inhalation is 8 times less than that of phosgene. Death of person 
affected by tabun begins not later than after 10 minutes. Tabun 
immediately drew to itself attention as powerful for those times toxic 
substance. In 1940 was begun the building of plant for the 
manufacture of tabun in Dikhernfurshe [transliterated - Ed.] -on-Oder 
near Breslau, which in May 1943 was put into operation. By April 1945 
in Germany were stockpiled 8770 tons of this toxic substance. 

Developing his success, G. Shrader in 1939 synthesized sarin, 
isopropyl ether [ester? - Ed.] of methylfluorophosphoric acid. Sarin 
by approximately 5 times exceeds tabun in inhalation toxicity. In 
June 1944 sarin began to be made in experimental production facility_ 
By the end of the war .the reserves of sarin in Germany were 1260 tons. 

At the end of 1944 in Germany was obtained structural analog of 
sarin, named soman. Soman is approximately 3 times more toxic than 
sarin. Soman until the very end of the war remained at the stage of 
laboratory and technological research and development. In all were 
made about 20 tons of soman. 
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30pIIJI II 30M41/ no CoaOl<ynlloCTII TOl<CU~eCl<IIX H <l>II3HKO-XHO/ll-
qeCl<HX CaOHCTB cyDleCT8ellllO npeaOCXo,lVlT pollee 1I38eCTlu.e CT-
polIAJI.olIIHe BellleCTB8. alDl npHro,a,"" fJItJI npHMeHemtll Ciea OIl'&'DI-
qellHii no noro ..... "'H YChOBHlIH. Hx ... o~"o AJlcoepmpolan. a3p"-
ROM 1'.0 COcrOllHHlI napo HAH TOIll<OAJIcnepClIoro Up030M. 30Mall B 
3AryJI\eUHOH Cocro'"IllH MOlK .... npUMe.1lITbCSI 1<&" • apnlMepHHCJ<HX 
cnapllAAX H 48HGI.\HOHH.,X Cio.dSax. .,.al( H C OOMOIII&lO .bUlHII""X 
aBHaI\HOHHWX IIpMI50POB. npH nO~eH\UIX TlI"'eAoil crenellH CKp .... 
T.,A nepuoA AeACTBWI y 3THX OTpaPJllll<1I1\KX 8elllecn npolC'Tlf'leCI(H 
0TCYTcraYeT. CMepn. nopa"'eHHWX ItacrynaeT OT nBpaAll'la ...".xa-
TeAl>HOI'O ~eJfrpB H CePAe'lIlOH MWIII\t.I. . 

COWl HOBoe nOI(OAellHe XHMll'leCKoro OP}"KHJI II opralm30aaB 
npOM.,lIIAellHOe 1I31'OTOBAelme :l4plIIta II T111i}'H1 lITIIHlle OT COI03I1H-
1<0a no allTHnrrJlepOBCI(OK XOMHI\H1f. repHallWl nOAyouwI lIllIoe 
npeHMYllleCf80 nepeA IIBMH B owcrn XIIHll'leallX Boop)"KeIlHii. B 
c::Ayqae pa3BJJ3101aaHHJI XHMlAecl<oil Boiiu., C IIpHMeUeHHeH nlliYIlB • 
aapllHa H a XlIXoli-ro AOAe 30MaI14 nepeA COI0311H1<&MH BcrMH 6101 
apRA JIll pupewHMwe II XQAe nOCheNIHX )leT BOKmo npoliJleMU 310-

l!\1ITW IIOliCK 0'1' 3THX OTPOBJUUOIIIHX 8e11\ecra. OneTlIoe npHMene-
IIHe HllpHnl. c!>ocrenB H AP}'1'HX 0Tp44JUJlOIIIHJC Belllecra •. COCTaBAllB-
WIIX oCHoaY·Hx XHMH'IeCKOrO apCellaJIll. lie oCiecnCl'lIlBBJIO no"yqe-
IIHe 4AeI<BBTHoro 3c!>4>e"TIl. COlO3m.1e BpMHH He HHeJ\H IIcolixoAl'-
MIolX CPeACTB 3BIIIHTW OT TaCiYIIB H 3lIpHHa. OTcyTcraOBaAll alrnfAo-
'1'101. rI>30CHMlaAH3aTOPW H Aerll'"p)'IOIIIHe poCTIOplol. JiHnperllHpo-
BaliHOe 06.N}"J'WipOB5UMe. COCTOSJBw'ee JIG clfe6JKeUHH C0103Jf&lX ap-
MKii. 15 ..... 0 npmOAJtO AA1I 34111""" TeAl> OT napoa Hnpma " MOH'IITe., 
KO Ile oCiJ\4AaAO .all\HTln.lMK CaOliCTBaMJf OT q,occj>opopraHHqecXMX 
01'pGBMUODtKX 8e1l.teCTa. K C'laC'ftt1O /JJUf COJ03HWX epMHii. npHfoIelfe ... 
IIHe npOTHB HHX TBCiYIIB " 3apHlla Jle COCTOIIJIOCb. Ao CIIX nap He 
p6C1<pWTW npH"Hlilol. no KOToPblM fepMe.nllJl. oCipeqeHHBli lIa nopo-
)Ke.llHe a 80ANe OCSLNUWMH CpeA.CTBaMlt. 1te nonLn'MeCIao nepe.AOMHTJ. 
XO,&. soAII.. B CROIO nOAlo3Y c nOMoo;",O 1l0Beliwero XHMllqeCxoro 
°PYJKHlI. 

nOChEBOEHHhlH SYM 

. ClllA H COBeTc,,"li ColO', 34XIIlITlla • "4'leC'TBe TpOcj>eeB 30n .. -
Clol TIlIi}'HA H aapHlI8. ClIBpSl"'eJlHIoIe "Mil 60enpllnaCLI ... TaX",,, TeX-
HOAOnt'leCltOe 060PYA0841.He 3480A08 no HX H3I'OTOBAeflK.o. lie re
Jlnn apeMeHH. IIpe.a.nPH''''''H BceBo3HO"'"&le Meplol no oprallH34l1HH 
colicTseHlILlX npOH380ACTB 3THX OTpallMlO1II1IX aell{eCTll. 3a8oA no 
H'I'OT08M!HllIO TIlIi}'HA H TeXllOAOnrreCXaJi YCTBII08XB no CHJTreay 
311pllKlI CiLlAK AeHOlITHpOBAHLI K nepeBe3eHW B CT<IJIJI>l!l"'A (JlloIHe 
BD.IITorpo,oJ. rAe K 6""0 311", .. oprallH30BaflO H3rOTOMenHe COBeT-· 
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Sarin and soman with respect to toxic and physicochemical 
properties substantially exceed previously known toxic substances. 
They are suitable for use without regard to weather conditions. It is 
possible to disperse them by explosion to state of vapor or finely 
dispersed aerosol. Soman in the thickened state can be used both in 
artillery shells and aerial bombs and with aid of airborne spray 
equipment. With injuries of severe degree a latent period of effect 
in these toxic substances virtually is absent. Death of those 
affected begins with paralysis of respiratory center and cardiac 
muscle. 

After creating new generation of chemical weapons and organizing 
industrial manufacture of sarin and tabun undetected by the allies in 
the anti-Hitlerite coalition, Germany obtained clear advantage over 
them in chemical weapons. If a chemical war had been unleashed with 
the use of tabun, sarin and to some extent soman, the allies would 
have faced problems associated with protection of their troops from 
these toxic substance which they would hardly have been able to solve 
at that stage of the war. The retaliatory use of yperite, phosgene 
and other toxic substances, which composed the basis of their chemical 
arsenal, would not have produced the desired effect. Allied armies 
did not have necessary means of protection from tabun and sarin. 
There were no antidotes, gas warning devices and decontamination 
solutions. Impregnated clothing used by allied armies was useful for 
the protection of body from the vapors of yperite and lewisite, but it 
did not possess protective properties when it came to organophosphorus 
toxic substances. Fortunately' for the allied armies, the use against 
them of tabun and sarin did not take place. To this day we still do 
not know why Germany, doomed to defeat in war by conventional means, 
did not attempt to turn the course of war in its favor with the aid of 
the newest chemical weapons. 

POSTWAR SENSATION. 

USA and Soviet Union, after taking as trophies the reserves of 
tabun and sarin, the equipped with them ammunition, and also 
technological equipment of plants for their manufacture, without 
losing time, undertook all possible measures for the organization of 
their own production of these toxic substances. Plant for the 
manufacture of tabun and technological installation for synthesis of 
sarin were dismantled and transported to Stalingrad (now Volgograd), 
where was then organized the manufacture of Soviet chemical weapons 
using German technology. 
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CKOro XHMH'.eCKoro 0PYJKIUI no neMCl\KOA Texito"OrH~. eWA II~ 
nOAOlKeHHH BOelUlOnAeHKWC OTtIpaBItAII a 3AJKBYACKltH apcellM lIe-
MeqKItX cnCl\HMHCTOB 110 rAllBe C r .lllpaAepOM. npw yqaCTHIt lIe-
Ml\eS, CUlA K I 952 roAY 3IIKOllql{JUl nOArOTOBHreAblll,ui pa3pa60T' 
KH H npHl'OTOBAemUl H IIyC'tHAH liD. nOAlryto MOIlJ,1I0CTL auolIJ" nO a 

CTpoeHHWA 38BOA no H3l'OTOllAenHIO sDpHua B COCTaBe apMeAcJC.oro 
POKKH-Ma}'!ITIIIICKoro apee" ...... (rAenBep, WTDT KoJlOpaAo). 

Ycnex JleMel\KHX XJlMHKOB, OTKpLlBWlIX To6yu, 3apltH It 30MOl!, 
nopoAIVI pe3Koe pacwltpeltlte MOCUITII60B p060T no noltCKY 1t0BLlX 
OTpallAJllOmltx BemeCTB, np080Al{MWC B CWA. COBeTCKPM CoI03e It 
B AP}'l'IIX CTpaMX. Pe3YAI>TIIT He 311CT11BWI ce611 AOAro JKAII'"" YlKe B 
1952 rol>Y cOTpYAHHKOK M60PilTOPHH XHMll'leCKHX CPeACTB 311I11H-

TLI paCTeHHH II\1l'AIIHCKoro KOIIl\epllil oMMnepHaA KeMIWI HlIAaCT-
PH3> AOKTOPOK POllllAlKH rOmeM 6W10 Cltlrre3Hp0ll4HO elqe 60Ae!! 
TOKclI'lIlOe BemeCTBO H3 XJ\acca cjI 0 C cjI 0 P HAT H 0 X 0 A It H 0 II, 
npltMepHO B 3TO lKe BpeMJI OI!MontqltLle CHIrre3h1 OC}'1qeCTBHJlIt 
AOKTOP r .lllpaAep H AOKTOP J\apC-3PHK TOMMeAlt1i 1t3 WBI!ACKoro 
HHCTItT}'TII 060POHlthlX HCCAI!AOIIOIIHH. 

AHrAHQaHe, • COOTBeTCTBHH C TPexCTOpoIIIIHM corABmemoieM 
MelKA}' CWA. BeAHK06pHTOIIHeii H KaIlBAoii no npo!iJleMe XIt"It.e-
CKOro 0p}'JKWI H 3011\1tTW OT Hero, HHojJOPMOl\ItIO 06 OTKpblTltlt 1I0BO-
ro BhlCOKOTOKCltqllOro lIemeCTBll nepeA8AII B 3AJKBYACKltH opcenoA 
OpMlt1t CU1A AhJI ItCnbITOnHH H OI\eItOK. 

B 060pOllllLlX XItMll'leCKHX MliopOTOpltnX CUlA II BeAItKOlipItTa' 
IIUH 3a ICopOTKoe BpeMJI 6L1AH CHHTe:311POBBlibi H B TOKCHKOAOrH'Ie· 
CKOM OTHOweHHH H3Y'1eUY COTlIH crpy)(.'ryPltb1X 811MorOll n01LY"IC:H~ 
1I0ro p.rOweM cj>Occj>opltATHOXQhltlto. B CU1A !ibIA CAeMlI BI.liop 8 
1I0A&3}'O- "TItAOBOrO S- 2- (N.N- A1t1t30npo-
nItAOMHItO) "THJlOaOrO "q,HPO MeTItA<!>oc<!>O-
II 0 a 0 ii K It C A 0 T hi , nOAyqH8olero WH<!>P VX. B onp""e I 9 6 I 
ro"", B CU1A 1I0qDA pa/iOT4Tb 114 n(wI},!O MOU\ItOCTh :JaIlOA B HbIO-
nopre (WTOT "II,1>,II11110) no npo"3BOI\CTBY BemeCTBO VX It CIIOP"-
lKetlllLlX HM 6oenpHIlOCOB. TOAoaaR npOlt3BOAHTeAbllOCTb 3080",0 B 
roA ero nyCKa paBWWlCb 5000 TOHH BemccraO. CorAOCIIO cootime- . 
IIW1M neqaTH, II 1969 roAY CU1A AocmrJlIt 30nMIlHPOSOHlloro 
YPOBWI 3anacos lIet1\eCTBll VX H 38BOA 6W1 30KollcepBHpoRall, 110 
npOAOAJKaeT COXpOHlITbClI 11 rOTOIIIIOCTH K 1I0306HOBhellltl0 npo"3-
BOACT118 XHMH'leCKoro OpylKHll, lIecMOTpIl 110 npltJlllTt.le npDBHTeAL-
CTBOM CU1A peweHHII 0 nepexOAe K npoll3BoACTBY !iltllaplILlX !ioe-
npHD.colI C VX lIa AP}'l'IIx 38110A/lX. 

B MqMe 60-x roAoa npOH3BOACTBO BemeCT118 VX H COOTBeTCT' 
B}'!OIllHX XHMHqeCKHX 1i0enpHnacoII 6L1J1o CO"NlIIO H B COBeTCKoM 
COI03e, IIMqDAe TOAI>KO HO XHMHqeCJ<OM J<o>ttiHllaTc II r.SOArorpOAe. 
a 3areM H 114 nOBOM 3alloAe II r.'ietioKcapLl liB CpeAlleii BOMe. 
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USA in status as prisoners of war sent to Edgewood arsenal German 
specialists headed by G. Shrader. With the participation of the 
Germans, USA by 1952 had finished preparatory developments and 
preparations and launched operations at full capacity at the newly 
constructed plant for the manufacture of sarin at the army's Rocky 
Mountain Arsenal (Denver, Colorado). 

15 

The success of German chemists, who discovered tabun, sarin and 
soman, gave rise to sharp expansion of scale of works on new toxic 
substances, conducted in USA, Soviet Union and other countries. 
Result were not long in coming. As early as 1952 by worker of the 
laboratory of the chemical means of protection of plants of English 
concern ·Imperial Chemical Industries· Dr. Ranadzhi Hosh [Gosh? 
(transliterated)] was synthesized even more toxic substance from "the 
class of phosphorylthiocholines. Approximately at this time analogous 
syntheses carried out Dr. G. Shrader and Dr. Lars-Erik Tammelin from 
the Swedish institute of defense research. 

Englishmen, in accordance with trilateral agreement between USA, 
Great Britain and Canada on chemical weapons and protection from them, 
provided information about the discovery of new highly toxic substance 
to Edgewood Arsenal of the army of the USA for tests and analysis. 

In the defense chemical laboratories of the USA and Great Britain 
in short time were synthesized and in toxicological sense were studied 
hundreds of structural analogs of the phosphorylthiocholine obtained 
by R. Hoche. In the USA was made the selection in favor 0 -ethyl S -
2 - (N, N - diisopropylamine) ethyl ether [ester? - Ed.] of 
methylphosphonic acid, which was designated VX. In April 1961 in USA 
began to work at full power the plant in Newport (state of Indiana) on 
the production of VX and equipped with it ammunition. The annual 
productivity of plant in year of its startup was 5000 tons. According 
to press reports, in 1969 USA achieved planned level of the reserves 
of substance VX and plant was shut down, but it continues to be 
retained in readiness for renewal of the production of chemical 
weapons, in spite of the U.S. government decision to transition to 
production of binary ammunition with VX at other plants. 

At the beginning of the 60's the production of vx and associated 
chemical ammunition was created, also, in the Soviet Union, initially 
only at the chemical combine in Volgograd, but then also at a new 
plant in Cheboksari on the middle Volga • 
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BClI(eCTllo VX TOl<CII'IIICe "'"""lIa np" .. epno a J 0 pa> "PH anyr-

pHaelUto,.. BSeA-eIlHH H npM HUfAAJILtHH. Ho rAo.noe OTAM'fHC 8ClI\Ccr-
Ba VX OT 3e.pHua H 30M81JO COCTOHT • ero ocof5o .,,,coKato! YPOSIIC 
TO)(CH'1II0CTM npH IIDKO)f(.uoA ant1AHKa't1UI. ECAH AC'I1IA"'I.,IC 1\0:'1111 :36-
pHna II 30Mall'l "P" B03AeliCTBHH lIa I<O>l<Y a IUIneAloI'D->I<HIII<OM co-
CTOJUtHH pliant" 24 H 1.~Mr/'Kr COOTBeTCTaenno, TO aIIAAOnt.'I'UU' 1\0· 
3a BCll(CCT114 VX He npeftblwaeT 0,1 Mr/I<r. 

3apKII. 30Mtl" H aeUleCTBo VX cnoco(ill'" abl3"" ..... CMCpTeAh'lUK 
HCltOIl H B CAyqae B03AeHCTIIJUI Ha I<OlKY • napoo6pa3110M COCTOft-
HIIH. AcTlSAbn811 11030 napoa Bell\eCTBO VX npH STOM. 12 p03 IlH",e; 
qCM Y 38PIUI8, H II 7,S - 10 pa:> IlKJKe, '1eM y 30MtlIIa. ()n.,eqell-
lUoe p43J\H'ilill TOl\CHICOJIOrH'ieCl<itx xap4l\TeP"CTIIIl 3Op"lla, 30MOI", 
II Bell(CCTBII VX 06ycAollAliBaJOT pa3JIIl'UILIe no""oA'" IC II)( (iOCBO>!), 
npHMenellHlo. 

3apHll AertcO nepeBoAIITClI B napoo(ipu/loe COCTOlI/lHe lUll 
03P030Ab II II TalCON BltAe np"roAell A-VI /lalleCellKII IIHl'BNlqII01IIILIX 
nOp4l1Celllllt, TIIIC lCaJt 06AWeT AOBOAhHO lIe3HS'IKTeALHOli no BeAK-
qHlle JleTlSAbHOH A030ii (1S Mr.MHII/",3). AD3'" TIIICOI'O YPOSIUl He CO-
CT8BJ1l1eT TpYAII. C03flll.lla ..... Ita nilOU(lI,I\Jf lteAK C nOMOIl(l>lO IIJITIIMe-
pliliclCliX II aallBUIIOIIII"'" (ioenpllnacoa, np"'Ie .. accro 311. 30 - 60 
celt, :l47pa'lHBaeMbiX AIf'InLIM coerBBor-1. 110J\PB3AeAe1lKA 11'0 UOAeaa-
UHe npOTHBOra30B nOCAe nOAyqeHHJI CHnlAAa XHr.U''leCJ(.oH 1'pi!ROI"H. 
npH T81<OM cnoc06e np" •• ClleIlKII 3apHII lie C03A8eT CTOKI<OrO 3Opa-
)Kellll.R MCCTIIDCTK H BOOpYJlCCH'UI, R CUAY '1oro on MOJKCT film; IIpH-
Mellem np0'l'U8 BOHCIC np011l01lHJt8. 1IIlX0/V111tHXCR a HcnocpCACTKcn-
110M COnpHKOCIlOBeUHH CO ceOUMH aOHCKatoIH, TalC KaK It MOP.1CUT'Y 
,8XBaTa n03Hl\HH RpOTIIBIIIII<a 30PKII ylleT}"fIlTCll II onacllocn. nop4-
",ellllll caoHx ROHCI< HC~e3neT. Ha060pOT, np".,cneIlHe 3OpHII8 a ICS-
neAbllo-"'HAKOM COCTORIIIIII lie 3tj>tj>el<TIIBIIO 113-30 ero Aary"CCTI' H 
onlOCHTehhHO UH3KOH TOJ(.CHQIIOC'TH npH BQ3AeiiCTIIHH liB Ito*y. 

• BellleCTBO VX IIl111ReTCJl BJ,lCOl<OKHnRUteil lICHAX0C11>.O. Ero .'0"'-
110 np"MellllTh B Billie TOlIl<o,o,Hcnepclloro a3p030llJl AM IIOIICCCIIHJI 
nopalKelUlit nOAo6HO 3I1pHny, KllraAJIl\MOnHLlM I1YTCJ-I. 110 TaKOe 
npHMCllellHe BCII\eCTlI8 VX lIeSJ,lI'OAIIO. 0 'Ie .. pAlo nolY\eT IIl1lKc. 
Ero B",roAlIce np"MCIJITb Baillie rpy(iOl\Hcncpclloro a"p030JU1 C 
u,eAblO nAUeCeUHJI 110paJt(enHH. BO:.lACHCTBY,. lIa UC3a.lllHlItCmn.ae 
}"I8CTI<H 1<0JKlIblX nOKpOBOB. BblCOlCllll TCMnepllT}'PII KIIIlClIllft " 11113-
Kall A ..... Y"eCTb 06YCJIoa""BaIOT COXp4l1l1eMOCTb IUInCJ\b BCUtCCTItQ 
VX IIPH APelicj>e S STMocq,epe 110 AecJITItIIICIIJIO"eTpOB OT HCCTiI 1I1~-
6pocs HX a 8TMoccj>epy. l:iMI'OAapli STOMY YA8CTCII c03AoaaTl, 1lJID-
DIOAH nopolKelllUl S 10 II (IoAec p43 npeSbI'JlaIOUIHe 11JI0ll\8I\H nopa-
}f(emUI Tet-t >Ke HeU(eCTBON, nepca~ellULl'M a napoolSpa:u1Oe cOCmJl-
IIlie HAIl B TOIII<0AHCnepCltblli 83P03OJ\L. 

B CltMOM AeAe. :.la apeMR. lJAAeallllWl npcmtBOn!34 '1:C.\ORelt ,.,0-
lICeT SAOXlryTb AeCJITICII AHTpOB 3apalKelllloro B03I\YXII. noae lIall" 
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VX is roughly 10 times more toxic than sarin with intravenous 
introduction and with inhalation. But the main difference between VX 
and sarin and soman consists in its especially high level of toxicity 
with cutaneous application. If lethal doses of sarin and soman with 
action on the skirt in the drop-forming state are 24 and 1.4 mg/kg 
respectively, the analogous dose of VX does not exceed 0.1 mg/kg. 

Sarin, soman and VX can cause fatal outcome also in the case of 
action on the skin in the vapor state. The lethal dose of vapors of 
VX in this case is 12 times lower than for sarin, and 7.5-10 times 
lower than for soman. The noted differences in the toxicological 
characteristics of sarin, soman and VX cause different approaches to 
their combat employment. 

Sarin easily is converted into the vaporous state or the aerosol 
and in this form is suitable for causing inhalation injuries, since it 
possesses lethal dose (75 mg.min/m» fairly low in value. Doses of 
this level can be easily applied over a target area with the aid of 
artillery and airborne ammunition, and in only the 30-60 s spent by 
personnel donning gas masks after gas alarm signal. With this method 
of application sarin does not create persistent contamination of area 
or armament, by virtue of which it can be applied against the hostile 
troops, which are found in the direct contact with own troops, since 
sarin will evaporate by the time of the seizing of positions of enemy 
and the danger of injury to own troops disappears. On the other hand, 
the use of sarin in the drop-forming state is not effective due to its 
volatility and the relatively low toxicity on the skin. 

VX is high-boiling liquid. It can be used in the form of finely 
dispersed aerosol for causing injuries, similar to sarin, by 
inhalation, but this application of VX is disadvantageous, about which 
more below. It is more advantageous to use it in the form of coarsely 
dispersed aerosol for the purpose of causing injuries on unprotected 
skin. High boiling point and low volatility give stability to drops 
of VX during drift in atmosphere to tens of kilometers from the place 
of their release into atmosphere. Therefore it is possible to create 
area of contamination 10 or more times exceeding areas of 
contamination for the same substance in the vaporous state or in 
finely dispersed aerosol. 

In fact, in the time of the putting on of the gas mask men can 
inhale tens of liters of contaminated air. 
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eBallHlt npOTHBOl'll3a B03AeiiCTBHe napOB K a3pOOOAhllbix qaCTHl( DT-
paBJUllo~ero aell(eCTBa IIlI lKIIBytO CHAY npaKTKqeCKII npeKpall\oeT-
CH. 3au\KTa OT rpyi5DAHcnepclloro Up030All HAIl K.n ..... " Be~eCTB. 
VX 3HB"IITt!AIoIID CAOlKllee. B TaKO>! CAyqae lIap"AY C 311U\HTOH optc-
lioB A&lXI!.ItHJI (nepBOO"lepeAltOH 3all\HToii) neo(5xOAHMIS 3D.U\HT8 Bce-
ro TeAa OT OCeAaloUUiX lCD-neAl. arpCBNlIOll{ero aeulecraG. HcnOAh30-
NJiHe 3Al1tItTlILlX CBoACft TOAltKO npOniBOraSoS H 34utHTIIOrO KOCTIO-
Ma nOIlCeAJleBIIOra HOWellHlt lie olieCneQHBaeor 3OII\HTbI, KliD H npo-
THBOra3, H 3OII\IITHI>le IC}'PTKH K liPIOKH C.MH no celie He 3.KpLlBOIOT 
KIICTH PYK, a TaJ<lKe 'IaCTH JlHl\a H weH. nOCTORIO!De HDlDenHe 38-
Il(ImlhIX nep'laTDK H nOAJll"eMIIIIKOB KCKAlD'IOeTCJI .liD CPK3KD.IIOTO -
l'IIrHellH'lecKKM nOK03aTeJUtM. K TOMY lKe AOJIeKO lie Ice onepal(KH 
nepCOIIO.ll MOlKeT BloInOJlHlITb, nO.llt.3YHCL 3811\11T11t.1MH nep'IaTKaMK. 
BpeMll, 3OTpO'lHBaeMoe lIa IlBAeBallKe ADnO.llIIHT ..... LllloIX npeAMeTOB 
3OIl(Kmoii oAe>K,61>l '3aUumILle 1VIIlU\K, nep'laTKH, 'IY.llKK K nOAW.lleH-
IIHK) HC'lKC.llJleTCJI 3 - 5 MHltyTaMK. 3a BpeHIJ llBAeunHlt npomBo-
ra3a, a 3aTeM K npeAMeTOB 3all\KTliDii oAe>K,61>l, lIa TMO '1MOBeK", 
Ha era 301l(IIII\elUlLle K He3all(KUleHllLle XOlKllloIC nOKpoBLI npollcxD-
AHT oCeAaulle 113p030J1L11hIX '18CTHII H Kane.I\L Bell\eCTBa VX. npl! 
O.I\OUIOAH lIe3111l(1111\eJUILlX yqaCTKoB XOlKK PYK, .lllIl\a II well, paBnDii 
0,05 ':'2, aDpoCTH Berpa 5 MIceK II BpeMell1l n.Aea.II\1l1 AonD,mll-
Te.IILIILlX npCAMeToB 3.~HTIIOii 0Ae~ PORIIOM 3 - 5 MHIlYTaM II. 
nOBepXJlOCTb He3autHutelllloA KOJKH npOH30HAeT BhlceAllHHe KllneAb 
OTpaBAftlOll(ero Be1l{eCTBd. COACP)l(8UlHXCJI B B03Ayxe 06beMOM 
V - 0,05.(3 - 51. 60.5 = 45 + 75 >13. H neC>lOTPR 1111 TO, 'ITO 
AeTaAbllDJ( A038 aeUteCTBtI VX npH IIAKO>KIIOH dliflAJU(8ttHH npw",lcp-
110 • 100 p43 BhlWe, 'leN npH HllraAJJlJ,HH, 3JJ8QHTeJ\hIlO OOAhlUHe 
oliLeM,,! 03P030.llt.lIOra o!i.IIaKll, B03AeiiCTBytOUIHe 110 KDlKlILle nD-
KPOBbI, no cpaBuelUUo c BAblXAeMIJlMH 06'beMa .. tH, C H36b1TKo .. { JC.OM-
nellCHpytOT 3TD pa3JIH'IlIe 8 BMH'IHI/8X .IIeTO.I\hllLIX A03. B 3TDM 3a-
KMOlllaeTCJI nOAoRAexa npHHllHnHMhHO B8>KIIOrO BLlBOAll 0 TOM, "ITO 
OTPOBAliIOIl(He lIell\eCTBa THna VX BbiTOAnee npHHCIIlITL R paC'IeTe 
Ha H8Hecenue KOJKUo-pe30p6THBJlLlX. II He HllrdAJlLtHOHUblX nOp8JKe-
IIHH. no 3TltM JKe MOTHaa ... TBep~e OTpaRAJlIOUtHe BenteCTsa. lIe-
cnoco6uLle IIllHOCHTL nOp4>KeIlHH OpH -a03AeiicTBHH HX lId KOJKY. 
YCTYD"IOT no 3tfJq,eXTKBIIOCTH np"Menell\lll lKHAKUM OTpa8.I\JIIOll\H., 
Be1l(eCTB8M TIIna VX npH pa8IJoA HAli A8)f(e neCKOAbKo 60Aee SblCO-
Koii TOKC\I'IIIDCTH np" nap31lTepO.llbllDM HX RBeAeIlHH. 

KOlleQIlO, II npHBeAeUnOM BhllUe paCqeTe CAeAYeT BBOAHTb PST" 
nonpaaolt. Bo-nepBLlX, npH 118AeBllUHH AonOAHHTeAhllhlX npe»teT08 
3OII\HTIIOii oAe)I(ALJ. nepCOl1ll.ll lie 06J13aTe.llbIlD Bce 3 - 5 MHIIYT liy-
AeT lIaXOAHThCJI nOA B03AeiiCTBJleM a3p030.llbllOrD OIi.ll.Ka. Bpe.,JI 
npe5wBZlHHR B 43P030ALHOM oMllKe nepCOllllA8, paCnOAO)f(eUnOro C 
H4BeTpeUIIOii CTOPOllbi Y"lICTKa nOpa>KeJlHJI. 6YAeT ~ll8eAoHo J.1ClU.-
me. 1leM nepCOHll.A4, pacnoAO>KeUIlOrO B nOABeTPeJlIIOH qllCTH Oqar8 
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The action of vapors and ae'rosol particles of toxic substance on human 
targets virtually ceases after the putting on of gas mask. Protection 
from the coarsely dispersed aerosol or the drops of VX is considerably 
more complex. In this case together with the protection of the organs 
of respiration (primary protection) the protection of entire body from 
drops of the toxic substance is necessary. Use of protective 
properties only of gas mask and protective clothing of daily use does 
not provide protection, since gas mask and protective jackets and 
trousers by themselves do not cover the hand, or part of face and 
neck. The constant wearing of protective gloves and caps is excluded 
for reasons of physiology and hygiene. Moreover personnel can perform 
far from all operations with protective gloves. Time spent on the 
putting on additional items of protective clothing (protective 
raincoats, gloves, stockings and cap) is calculated at 3-5 minutes. 
In the time of the putting on of gas mask, and then the items of 
protective clothing, on human body, protected and unprotected skin, 
occurs precipitation of aerosol particles and drops of VX. With area 
of unprotected skin of hands, face and neck, equal to 0.05 m', speeds 
of wind of 5 m/s and time of the putting on of the additional items of 
protective clothing equal to 3-5 minutes, on surface of unprotected 
skin will occur precipitation of drops of toxic substance contained in 
air with a volume of *(See Original). And despite the fact that the 
lethal dose of VX with cutaneous application is approximately 100 
times higher than with inhalation, the considerably larger volumes of 
the aerosol cloud, which affect skins in comparison with inhaled 
volume easily compensate this difference in the values of lethal 
doses. In this consists the underlying basis of the in principle 
important conclusion that toxic substances like VX are more 
advantageously used with the aim of causing skin-resorbtive, rather 
than inhalation injuries. For the same resaons solid toxic 
substances, incapable of causing injuries with action on the skin, are 
inferior in effectiveness of use to liquid toxic substances of the VX 
type with equal or even somewhat higher toxicity with their parenteral 
introduction. 

Certainly, in given above calculation should be introduced a 
number of corrections. First, with the putting on of additional 
protective clothing personnel will not necessarily spend all 3-5 
minutes under the effect of aerosol cloud. Time in the aerosol cloud 
spent by personnel on the windward side of area of contamination will 
necessarily be less than personnel in the leeward part of the affected 
area • 
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IIOpOJKeUH.R. t..{aCTb UepCOliMa Homer BOCnOAb3018'1'1.tCJ1 pa3AH~lIIoIMH 
YKpbITIUIMII. C APyroii CTOPOIILl. CJieAyeT }'\IHTLIBa,", AonOA.nMTeII .. -
Hoe CAaraeMoe TOKCH'feCKOH A03h1, 06pa3YlOIqeeCJI 34 CtfeT OpoIlH" 
KaUHR KaRoii-TO AOAH OTpaB .. RIOUlero BeUleena Qepe3 TKllIIH. HAY-
lltHe Ull H3rOTOBAeliHe 34U(HnfOH H 06h1'fHOH 0Ae~ .. TaK 1C.4K IlAO~ 
UIIfAb KO"'IIL1X 1I0KPOBOB, 3IIf1l1111lellllLlX 06M}'1fN1pOBalllleM; lie Me-
lIee QeM II I 0 pll3 npeSLlW8CT 1lA01l1ilA" OTKPbITLIX Y'laCTKOB KO"'H, 
3T0 AonOJ\ltHTeAbIIOe CMr8eMOe TOKC03q,q,eKTa B PllAe CA}'\I8eB OKa-
3L1BaeTCII conOCT8BHMLlM 110 BeAHqHlle C TOKc03cjlq,eKTOM B03AeiiCT-
BU 1l3P030AII OTplllWllOlIlero BeUleen8 qepe3 OTKpLlTLle }"I8CTKH 

KO"'H. 
OTpalWlIOf1llle BelI{ecTBIl 30MaH K VX .. npH~leHeltHLle B KIlneAb-

110M HAK Il3P030AbHO-lCaneALIIOM COCTOlIIIHH, BLl3L1BIlI0T OnaCHDe K 
118 MHTeJlLIILlii CPOK 3Ilp8lKelrne OliM}'lfNIPOBIlHHlI IIAH 38I1lHTHLlX 
KOCTIOMOB, .. HQIlOro OpylKHlI, 60eRLlX H TpaHcoopnlLlX MlIWHII, HH-
)KeuepJlhlX cooPYlKemdi H JllecTHOCTH. "ITO 06YCAOBAHB8.eT CAO)f(UO· 
CTb npo5AeMbl 3AIQRTW aT nux. Ocofielilio onaClJbI a 3TOM OTJlOIUe-
HKK YMepeuuo CToiiKHe 0Tp4SAJIIOllJ,He lIeU\eC"l'1ll1, cnoco611f.Je IIhl3Y· 
84Th 3IIp8>KeIlHe B03AYXll AO onBCHLlX npilAeAOB K OTAHqBIODIHeCli 
nORLlwemlblM ypOBJleM TOKCH'IlJOCTH B HltTepBMe MHIlHMMLIiO 34>-
cjleKTHBHLlX A03 • 

npH nOHCKe HODLIX 0TP8DA11IOIIlHX BellleCTB 6LL'1H SLlnO"lIeIlLl 
06wHpIILle nporpaMMLI no H3}'\1ellHlo npHpo .... ILlX HCTOqllllKOS TOK-
CH'UlblX Be~eCTB. T 0 K C H II 0 B 64J(.TepHBAbJJOrO, JKHBOTlIOrO H 
paCTHTeAbHOI'O npOHCXOlKAeIlHll. B 0AIIHX CA}'\IBIIX TOKCHH, lIanpH-
Mep PH" H H, caM no ce6e paccMaTPHBMCJI xax 0TPBBAJlIOll~ee ae-
lIleeno C oC06eHltLlMII caoliCTB4MH. B APYTHx CA}"I<llIX npH HCCAe-
AoaaUHH TOKCHJlOB nbITMHCb YCT41108KTL ItaAH'IHe 8 HX CTpyKTYpe 
T<lKHX 3AeMeJJTOB (ToKCOIj>Op08), KOTophie 6L1AH 6 ... OTBeTCTBellllhl 
38 YPOSCUE. TOKCH"'~OCTH H xapaKTep TOKCH'IeCKoro AciiCTBHJI caMO-
ro TOKCHJlIl. C TeN. 1fT06L1 ne. OCIIO.lle BLIAeAelllloro TOKco4>opa CKOII-
CTPYHP084Tb MO"etcy .. y nOTelll(HBAbHoro OTpaRAllIOll(el'O Rell\eena, 
AOCTATO'IlIO npocrytO no COCT8BY II CTPoelIHIO H AOcrynl1}'lO Ai\R 
CHUTe311 ee a npOMbllWUffilfOM MdCWTa6e. B npoltecce HCCAeAOB811HJI 
MexaHH3MOB TOKCH'IeCKoro AeHCTBHJI "OBLIX TOKCHIiOfl lie HeUIOlllll-
.. ac.. BepOlinlOCTb 06111lPYlKeJIHlI pllllee HeH3aeCTIILlx lKH3Hellll0 
B8lKIILlX 6HOCHCTeM, 1IDA11101llllXClI pC!llenTOpaMH npHpO .... ILlX lIAoa, 
'ITO MOJKHO 6LlAO 6w HCnOAh30B8Tb npH nOHCKe CHHTeTH'feCKHX HR-
ru6HTOPOB 3THX liHOCHCTeM H, CAeADBBTeAbHO, nOTeHl(HaJlbHLlX OT-
paJlJllllOf1lIIX BellleCTR. 

1-13 TOKCH"OS paCTHTeAbllOrO npOKCXOlKAeJlHlI R ... H6o .... WeH 
Mepe liLIA KCCAeAoBBH PIll{llH. P K l( H H COAeplKHTCll B li06ax lCAe-
lIleSHHLI. C I\IlRHHX ACT H3seCTI10, qro ynOTPeliAeHKe scero ADYX 60- . 
liOB lCAellleBHl1LI cj>aTMLIIO OnaCHO MlI qeJ\OSeKa. AaTOpLl HCCAeAO-
88HKH pHl(HHIl B roALI 2-0H MKPOBOii 80HHhI P8CCMaTPHBaJlK 3TOT 
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Some personnel can use different shelters. On the other hand, should 
be considered additional component of toxic dose generated by 
penetration of a certain amount of toxic substance through clothing 
used in manufacture of protective and regular clothing. Since area of 
skin, protected by clothing, not less than 10 times exceeds area of 
the open sections of skin, this additional component of toxic effect 
in a number of cases proves to be comparable in value of toxic effect 
of the action of the aerosol of the toxic substance through the open 
sections of skin. . 

The toxic substances seman and VX used in either drop or 
aerosol-drop state cause dangerous and prolonged contamination of 
clothing or protective gear, small arms, combat and cargo vehicles, 
engineering structures and locality, which causes complexity of the 
problem of protection from them. Are especially dangerous in this 
respect the moderately persistent gases capable of causing the 
contamination of air to dangerous limits and characterized by 
increased level of toxicity in the range of minimally effective doses. 

In the search for new toxic substances were carried out extensive 
programs of study of natural sources of toxic substances, toxins of 
bacterial, animal and plant origin. In some cases the toxin, for 
example ricin, by itself was considered toxic substance with singular 
properties. In other cases during the investigation of toxins it was 
tried to establish the presence in their structure of such elements 
(toxophores) which would be critical for the level of toxicity and the 
nature of the toxic effect of toxin itself in order on the basis of 
the isolated toxophore to design the molecule of potential toxic 
substance, sufficiently simple in composition and structure and 
accessible for synthesis on an industrial scale. In the process of 
the investigation of mechanisms of toxic effect of new toxins was not 
excluded the probability of detection of previously unknown vitally 
important biosystems which are receptors of natural poisons, which 
could be used during the search for the synthetic inhibitors of these 
biosystems and, therefore, potential toxic substances. 

Of toxins of plant origin to the greatest extent has been 
investigated ricin. Ricin is contained in the beans of castor-oil 
plant. It has been known for years that the use only of two beans of 
castor-oil plant is fatally dangerous for humans. 



l 
C 
C 
C 
C 
C 
C 
C 
( 

C 
C 
C 
C 
C 
It • It 
~ :~,-' 

C 
C 
C 
C 
C 
'--• c 
~ 

III 
!II • '''">C 

/' 

TOKe" •• k2lK YUUKa..AhIJOQ .lIeCTOHKoe» mpltirs:u.IOI.u.eC IICII(CCTBO, lio. 
CKOhf,KY e3p030h~ pHI\H1I' lie 1Ib13L1B'CT on,clloro 3'pa"'CIIHR 1111 
illoAeil, IIH soopy",eIlH", IIH ~ICCTIIOCTH H, eACA08~TeAblIO, IIC MO' 
)IU!T Ok8.3b1BdTb CKOBLla4101l\ero AcHcrBH.1I. ... 

PHI(H1t lie npOIlHKOeT '1epe3 kOJKY H ue onacell npH 110naAalll-m 
ero lIa KO"'Y KaK B 'IHCTOM aHAe, TIIK H B IIKAe paCTBopoa IIAH eye. 
nell3Hii. PHIIHII O(ihllA"eT CXPLITblM nepHOAoOl TOKCHqeCICOro AcHa. 
81U1 nOAo(ilio fSaKTepHMLIUJlM TOKCHU8M', 1fTO JlBASleTCJJ UeA0CTaTKOM 
ero KaK n0pll:>Klll0utel'O erellTa. 

• 

• 
Y'IIITbIB"" scro cOBOKynHOC'Ib CBoiiCTB pHI\H"", CAWeT nOAa' 

r.n., 'ITO Oil CJ\)'1KHh MOACJlI>IIbIM BeuteCTBOM, 114 KOTOPOH OTpa6aTbI' 
BaAHCI> Mero"", A\lcneprnpOBaHHJI APYrHX lIeCTa6HAi,IILlX no CSOCM 
npHpoA" (iHohOnAeCKHX ereHTOB. • 

B nOCAeso""'lble 1'0"", no o(iWHPllblM nporpaMMaM npoXOi\HhH 
06CAeA088J1He Bee DOTelllUfMbHble HCTO'lIlHKH BLiCOKOTOItCH'UlLlX 
npHpoAflLIX lIAOB: 3eMllble H MopCXHe 3MeH, JiAOBHTbIe naY"H H f>ilY' 
rHe IIaCekOMble, pa3AIl'lIIble 3eADJ1, HenohD3yeMble ryJeMIILI>I lIace • 
.oelmeM npH OXOTe Ha 3Bepeii. CpeAR HaiiAellHLlx !WI AonoAHH' 
TeAI>1I0 o(iCAeAoaellllblX TOKCHIIoa CAWeT OTHeTHTD caxcHTOICcHII. 
8UAeJUleMLlii H3 CHlle-3eAe1lLlX BOAopOCAeii, TeTPOAOTOKCHII. cOAep-
:>K4U1Hiioi II TK411J1X P!.l(ibl IjJyry, H (iaTpaXOTOI<CHII, HCTOqllHICOH nOA-
Y"ellHR KOToporo JlIIJ\JICTCJI 10"'Ho.<j>pHKaIlCKBJI AJlrywK •• nepeqHc. 
AeulILle TOICCHlibI HMeJOT 0pHntUaALlioe x .... IHqeCK~ crpOCIIHC Ii 
TOKCH'IHOCTD "" yposlle <j>oc<j>opopramlqeCKHX OTp.IWIIOU\HX .e. 
UleCTII IICPBIIO'''''paAHTII'IecKoro AeiiCTBHJI. 

B pC.IK.X 3'iHx nporpcMH tibIA otillapy",clf. 0 3'TCM H HCCACi\O-
san.n Ii A H T 0 K C H II. npeAC'I'IlBAJlIOI.Q,HH OCOfi.aolH HIITCpCC U CHAY 
TOrol 'ITO 011 IlBAJ1eTCR haHfioAee TOKCH'InLiM CPeNt aeex H30CCTllblX 
lew.eCTB- ne6aKTepHUbliOro npOHCX0lKA,eHHJI. naJ\HTOKCHlI 6w BbI~ 

. AeAeu H3 HOPCKHX BOA,opOCAeii Y"eU'LlMH rlla4HcKoro ytlHRepCHTeTB 
(ClllA) , It 34TeM "epeAOIt AhR H3Y"elfllJl H Ol\ellOK B 3"",BYACKIIH 
4pCell4h B KOqeCTBe npoo5pa'4 l'oTeHI\HIlAbIlOrO OTpalWllOIl\ero Be. 
UleCTBii C oco60 IID1COKHM ypoBlleM TOKCHqllOCTH (n4hHTOKCIIII "PH' 
MeplIO • SO pa3 :roKCII~lIce Bell\eCTB4 VX). 6' ..... ycralfoBAclI. XH-
MHQeCkBJI <j>OpMy.o1I n4hHTOKCIIII. II no.oY"elfll AlIl1lfLie no TOICCHqIfO-
CTH era MR wnPOl<oro Kpyr4 "'HBon,,,,X. Ho npolllloo IIC~1II0ro ACT. H 
pe,y.oI>T4TL1 HCCA"'AOaCHHii n4J\llT0KCHI14 6W1H ony6AHKo •• IILI. TOK 
I<4K .HepHK4I1CKlle cneqHlIAHCT!.I lie YOIOTpeAH 8 HeM HCTOqllHKa 
AhR J14p4U1ltaClmJl nopa"'4.oUlHX CBoiiCTB OTp4IIJIJI.OU\HX B"Uleers. 

H3 Bcex pe3YhDTOTOB HCCAeAO""HHii TOICCHIIOB ItC ceroAl'JI ocr.-
eTCH """"ILIM (8 KOlITeKCTe Il4lUero POCCHOTpellHJI np05AeHLI XHMH-
qecxoro 0pY"'HJI) B!.IaOA 0 TOM, 'ITO lIon50.oee TOKC""IfLle npHpOA-
HLle CGeAHJJeUHJI lie COAepJKaT 8 COCT8se caoHX MOACXYA KaKHX-AH-
50 nOACTpYKTyp II 05p4.0.BIIHii, KOTOpble .",nOAIlRAH 6,. '»YIIK' 
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The authors of studies of rlCln during the years of the 2nd world war 
considered this toxin as unique "nonpersistent" toxic substance, since 
aerosol of ricin does not cause dangerous contamination of people or 
armaments or localities and, therefore, cannot exert constraining 
effect. 

Ricin does not penetrate skin and it is not dangerous upon 
contact with skin either in pure form or in the form of solutions or 
suspensions. Ricin possesses latent period of toxic effect similar to 
bacterial toxins, which is drawback to it as contaminating agent. 

Taking into account totality of properties of ricin, one should 
assume that it served as model substance on which were mastered 
methods of dispersion of other unstable by their nature biological 
agents. 

In the postwar years in extensive programs were studied all 
potential sources of the highly toxic natural poisons: terrestrial and 
marine snakes, toxic spiders and other insects, different potions, 
utilized by native population for hunting the beasts. Among obtained 
or additionally studied toxins should be noted saxitoxin isolated from 
blue-green algae: tetrodotoxin, which is contained in the tissues of 
fish fugu [transliterated (puffer fish?) - Ed.], and batrachotoxin, 
the source of obtaining of which is South African frog. These toxins 
have unique chemical structure and toxicity at the level of the 
organophosphorus convulsant nerve gases. 

Within the framework of these programs it was discovered, and 
then was investigated palitoxin, which is of special interest on the 
strength of the fact that it is most toxic among all known substances 
of nonbacterial origin. Palitoxin was isolated from the seaweeds by 
the scientists of University of Hawaii (USA), and then it was 
transmitted for the study and analysis to Edgewood Arsenal as 
prototype of potential toxic substance with an especially high level 
of toxicity (palitoxin is approximately 50 times more toxic than VX). 
Was established the chemical formula of palitoxin and were acquired 
data on its toxicity for the wide circle of animals. But passed a few 
years, and the results of the investigations of palitoxin were 
published, since American specialists did not perceive in it source 
for increasing the destructive properties of the toxic substances. 

Of all results of the investigations of toxins until today 
remains important (in the context of our examination of the problem of 
chemical weaponry) the conclusion that the most toxic natural 
compounds do nor~ontain in the composition of their molecules of any 
substructures and formations, which would fulfill the function of 
toxophores. 
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I\HIO TOKCOq,0P08. B pe3YJlbTDTe HCCAeAOBDIIHii TOKCHIIOI lie 61""0 
nOA)"Ieno HHKaxoro MI!TepKlIIAs, KOTOPlalH MO)KHO 6blAO fiLl JlCII(JC· 
peACTBeHllo 06paTKTb liB KOIICTPYHP08llIlHC MOACKYA 1I0HloIX aLlco-
K011lKCH'lHblX 0TPdBMJ01J\KX 8e~eCTB. 

IiECKPOBHAH BOHHA 

B 50-e roAlo! CPCAH CTOPOIIIIHKOB lIaplll\1I8DIIHJI XHMHQCCKIIX 80-
0PYlKeIlHH HMeAO MeCTO yaAeqCIIHe lIAeeH .6eCKpoalloii ~oiilll." 
rD3eTD 'YOM-CTPHT A,)KOP"3A» a Te roAlo! nHCUB: 'uXHMHKo-6HOAO-
rHQecKaJi BOHlla, KOTOP}'JO A"lITl!.AbHoe BpeMJI C'II1TUH CAIIIUKOM 
BOpsaPCKoii, 803MOlKIIO, • 6yA)'U\eM 6YAeT npHeMAeMoii. 31<3OTHQe-
CKHe XHMll'leCl<He aap030AII II nopoWI<H, ItOToplole pl3p16aTlolBaIOTCJI 
B rAy60Koii TaHHe, COAeplKaT B ce6e 1IpCAII0CLIJ\KII 6ecI<poalliolx 
CpdlKellHii. 01111 npeAlID311B'ielllol A.1oJ1 TOro, qro6101 apeMeHllo 8L1Be-
CTH H3 CTpOIi 31te'lHTeAblty10 '1ac:n. BOHCK H uaCeA,ettHJI nponnuuuc.a. 
HeKoTOpLle H3 3THX lIell\eCTB cnoc0611101 a",aoA\lTb AIOAeH H3 CTPOR, 
ompalWlll. \IX B MHp rpea. nOAHoil AenpeccHH HAM 6ecCMLlCAelllloii 
3itq,0PHH». Pe'lb, CAeA,OBaTeAbHO, IIWl 0 npHMellClIHH .ell\eCTB, BLI-
3b1BaIOU!,\IX paCCTPOiiCTBa nCHxHKH, Hap}'IoalolQHx HOP>laAbIlOC \lOC-
npHRTHe nopalKeHHloIMH OI<PYlKBIOll\Cro MHpD H NSlKe AHrualOll\HX 
AlOAeii pacCYAK& 

OIlHC4HHloDl 31jl1jleKTO>I 06ADA,DeT npHpoAlIOe BelUecrao LSD, 1\0 
0110 lie AOcrynllo A.1oJ1 nOAyqell1Ul a 3Ha'lHMblX 1t00H'leCTII4X. nOCAC 
OprBIIH30BllUloro nOHCKD Bell\ccra al\aAorwmoro AeilCTBHR liB nCH-
XHI<y. B. CUlA 6bIA CA,eMH 1l1oI60p • n0Ab3Y aell\eCTBa nOA IIJHcj!POM 
BZ. JltWnoll\eroc.o 3CPHpoM, 06pD3ye>lblM B3DII>lOACiiCTBlle>1 6CH30ii-
MoA ICHCAO'I'Y H XHH)'XMIAHAoaoro COOPT", IlIHPOKO HCJ1OAb3yC~lblx 
npM H3roTOBJ\eIlHH cjlaPMDKOAOMl'lecI<HX npeitOplTOB. BeU\CCTIIO BZ 
COCTOJL\O 114 aoopYJKCIlHH 4NepHKBliCKOH apt-IMN M JlKolil" a 3Jtcne· 
pHMellTaAbllOOl aapHDJITe npHMel\JIAOCb 80 BbeTH5MC. npH 1I0p .. BA\>-
IIIo1X YCAOBHRX Bell\eCTBo BZ RB.AJlCTCR T8epN"M H AOCTDTO'lIlO CTa-
6HAbIlIolM. 0110 npeA"a311O'lUOCIo A.1oJ1 npHMellellHJI B allAe AI"Ma, 06-
pa3YeMoro ropellHeM nHpOTeXHHqCCI<oii OIeCH, COAeplKaU\eii BZ. 

B nOClleAYtollleM 6b1Ao CHIITe3HpOaallo HeMUO aCll\eCTB. DIIMO-
I'II'II""X no TOI<Clf'leCKoMY AciiCTBHIO Bell\eCTay BZ. ON'DI<O lie 61""0 
nOAyqeHO HH oAMoro Bell\eCTBD, KOTOpoe npcBoCXOAHAO 6L1 ero no 
3Ijl1jleKTHBHOCTH. AocnvKeIlHeM a 3TQii 06MCTH CACAYCT C'IHTan. 
nOAr'emle *HA,KHX aHaAoroB Beutecraa BZ. JIll oCJloae KOTOpLlX filal· 
AH npeA,llOlKeHlol A.1oJ1 HcnOAb30BlllIUI CMeCH HX C lKHN<M>I aelI\CCT-
BOM pl3Ap1lKal0ll\ero AeiiCT8Hl1 • 

B oNloii H3 DPMHii BOCTOqlloii Eaponlol npoBoAHAHCb ""TYl'III.C 
MCnbITallHR AeiiCTBIUI LSD 110 0ljlHI\epo8 WTo6a BOMIICKOii qaCTH C 
l\eAblO onpCAe.\lITb BAHRIIKe 3TQro aClI\eCTBD lIa Clloc06110CTI. yqDCT-
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As a result of investigations of toxins has not been obtained any 
material, which it would be possible to directly convert to 
construction of the molecules of the new highly toxic substances • 

BLOODLESS WAR. 

5 

In the 50's among supporters of buildup of chemical armaments 
occurred enthusiasm for the idea of wbloodless war". The newspaper 
wWall Street Journal" in those years wrote: wThe chemical-biological 
war, which for a long time was considered too barbarous, possibly in 
the future will be acceptable. The exotic chemical aerosols and the 
powders which are being developed in deep secrecy contain the 
prerequisites of bloodless battles. They are intended to temporarily 
render inoperable significant part of troops and enemy population. 
Some of these substances are capable of incapacitating people, sending 
them into world of dreams, complete depression or senseless euphoria". 
The discussion, therefore, dealt with the application of substances, 
which cause the disorders of psyche, which disturb normal perception 
of those affected of the surrounding world and even deprive people of 
reason. 

The described effect possesses the natural substance LSO, but it 
is not accessible for obtaining in significant quantities. After the 
organized search for substances of analogous effect on the psyche in 
the USA was made the selection in favor of the substance designated 
BZ, which is ether [ester? - Ed.] formed by the reaction of benzoic 
acid and [? quinuclidil ?] alcohol, widely used in production of 
pharmacological preparations. BZ was in inventory of American army 
and allegedly in experimental version it was used in Vietnam. Under 
normal conditions BZ is solid and fairly stable. It was intended for 
use in the form of smoke formed by burning pyrotechnic mixture 
containing BZ. . 

Subsequently were synthesized numerous substances, analogous in 
toxic effect to BZ: however, but was not obtained one substances which 
would exceed it in effectiveness. Advance in this area should be 
considered obtaining liquid analogs of BZ, on basis of which were 
proposed for use mixtures of them with liquid substance of the 
irritating effect. 

In one of the armies of East Europe were conducted full-scale 
tests of effect of LSD on staff officers of a military unit to 
determine the effect of this substance on the capacity of officers 
participating in the experiment to command in combat subordinate 
units. 
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B)'IOUU1X • 3KcnepHMellTe ocpHl.\epOB ynplllLVlTb .6010 i1oA'IHlleUllbI-
MH nOAPa3AeJleHIIJIMH, 3cj>cj>eKT LSD B 3Kcnepmleme BeCbMIl lIano-
MHllaJI 3cj>cj>eJCtLllUKoroALlIOro OnbRlleHHJI. Ao CHX nop COXPIlIllIIOT-
ClI COMHeIlHlI. HaClCO"u,KO np ..... CKll3yeMo noa ..... eHH. np011IBHHKII no-
CAe B03AeiicraHJI Bell\eCTII nCHXOXHMH'IeCKOrO AelicraHJI, H lie 6YAeT 
AM npOTHBIIHK APBTbClI I50Aee CMeilO H arpeccHBllo_ Bo BCRKOM CAY-
'IIle, Bell\eCTBO BZ 6b1AO CHJtt'O C aoopYlKel1Hll apMHH C111A, a II APY-
rHX apMHIIX AO ero npHlllITIIlI 1111 BoopYlKellHe AeAO lie AOUlAO. 

K IIII"""Y 50-x roAOB B 6PHTIIIICKOH l.\eHTpe XHMlf'IeCK1lX HCCAe-
AOBlllltdl B nopTOH-Aayne 6b1A11 pnpa60Talla TeXlIOAOn/JI nOA)"leHHII 
HOBoro KppHtBlrra. nOAyqHlIWero W H cP P CS. C 1961 roAil 0110 
COCTOHT lIIl 1I00pYJKellHH BMepHKBHcKOH apMHIL nOlAllee OHO no-
CT)'llHAO IIIl BoopYlKellHe BpMHH K nOAIII\HH PRAll APyrHX ctpBH. Be-
lI\ecrao CS C5b1AO II 60ALWOH KOAH'Iecrae npHMellellO ao IIpeMli 
nenlBMCKOH BOHHLL no pa3,a,pBlKIIlouleMY AeiiCTBHIO BeuleCTBO CS 
311B'IlITeAb1l0 npeaOCXOAHT HpPHTaJITLI apeMell l-oii .IMPOBOH SOHllbI 
- IINIMCHT H XAopal\eTO<!>eIlOH. 

B t 962 roAY B WaeiiqapHH 6""'0 nOA)"lello pa3AP1l",oIOU\ee Be-
lI\eCTBQ CR • B 1 0 po3 C50Aee 3<!>cj>eKTHIIHOe no cpoBllellHlo C CS. B 
1973 roP3 0110 6b1Ao npHlulTO Hil BOOPYJKellHe IIp>lHII H nOAHI\Hn 
BeJlHK06pHTBIIHH. Il 3IlTeM H CWA. npH nOBblUlellHblX KOlIuelrrplll\H-
lIX era AbIM Bbl3b1BlleT HenepeJloCHMlole pS3APIllKellHJI oprsHoB Ablxa-
III1J1 H rAll3, B TBlOKe \tOlKH Bcero TeAB. 

60 .. e rOA/ll 031lAMeJlOBaAHCb M8CCHP088HUWt npHMeUeUHeJlot B 
xOAe C50eBhIX Aeiicnllol rep 15 H ~ H A 0 B H A e q, OA H II 11 T 0 8. 
C HX nOMOII\bIO ymRTOlKllAHCL nocellbl 3J\AKOBLIX K TeXllll'leCKHX 
KyAbT)'J!. ropllble H MIlIII'pOBble Aeca. YAe.ALHblH P .. CXOA 3THX XHMH-
KaT08 /JIoSI AOCTHlKellHR ~eJleii }'lIH'ITOlKeHHR paCTHTeAbllOCTH 80 
B&entaMe COCTllaAllA 10 - 30 Kr/rll H C5oMe. nOcAeACTBID! npHMe-
JlellllJl repC5K~HAOB K AecpOAHIlllT01I Ii0CHAH KIlTllCTpo<pll'leCKKH XIl-
pllKTep. 3e roN>J,. npoWe,I\wHe nOCAe BLeTllaMll, AOCTHrllyr 3l1aqll-
TeJlLllblii npolJlecc B pll3paC5OTXe I50Aee 3cj>q,e"TIIBllbIX rep6Hl.\IIAOB. 
HonpHMep. npenapoT CYALcI>oMerypoHMeTIIA. BblnycKlIeMhIH q,HPMOH 
Du Pont. nopolKlleT TpaBHIIHcryKl H APeBecHo-KycraplIHKoBYlO pac-
TKTClAbllOCTlo npH POCX0Ae ero acero 4 - 480 II 140 - 1000 r/ra 
COOTBeTCTBenno. npHMepno TalCaJ( )Ke aKTHBIIOC"l"b Y HJrt.ul30nHpa 
cj>HPMLI American Cyanllmld H y $A YIl3H<!>O nllp""" KOIIl.\eplla 
imperial Cbemlcallnduslry (BeJlHK06pHTIlHHJI). 

HppHTallTlol H XHMlI'IecKHe Cp ..... CTIlIl ytlHqrolKellWl (Il lie 3IlU\II-
TblI pacremoi lie BOIJJAIJ a COCT"B XHMll'leCKOra 0pylKlIJI no era on-
p ..... eJlellHlO. NlIIHbMy • TexCTe XHMHqeCKOH KOIIBeHl.\IIH 1 993 rOA". 
B KOllBelll.\HH COAep"'HTCR AHWb npH3b1a " ee yqllcnlHKIIM He npH-
Menan.. 3TH xHMHKaTLt • xOAe 60eRUX AeitcTBHH. Y'lH'FbI1UUt TCllAelt-
l.\HH B pa3BHTHH HppHTlllrrOB H rep6HllHAOB, np ..... crllBJUleTCJI lIenp"-
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Effect of LSD in the experiment closely resembled effects of alcohol 
intoxication. There are still doubts about how predictable will be 
the behavior of enemy after the action of the substances of 
psychochemical effect, about whether the enemy might not fight more 
boldly and aggressively. In any case, BZ was removed from the 
inventory of the army of the USA, but iri other armies it never reached 
the point of being added to inventory. 

At the beginning of the 50's in the British center of chemical 
research in Porton-Down was developed technology of obtaining new 
irritant designated CS. Since 1961 it is in inventory of American' 
army. Later it was added to inventory of army and police of a number 
of other countries. Substance CS was in large quantities employed 
during Vietnam war. In stimulating effect CS considerably exceeds 
irritants of period of World War I, - adamsite and chloracetophenone. 

In 1962 in Switzerland was obtained irritant CR, 10 times more 
effective in comparison with CS. In 1973 it was added to the 
inventory of army and police of Great Britain, and then of USA. With 
increased concentrations its fume causes unbearable irritation of 
organs of respiration and eyes, and also of skin of entire body •. 

The 60's were marked by concentrated use in the course of the 
combat operations of herbicides and defoliants. With their help were 
destroyed cereal and industrial crops, mountain and mangrove forests. 
The specific expenditure of these chemicals for achievement of the 
purposes of the destruction of vegetation in Vietnam was 10-30 kg/ha 
and more. The consequences of the application of herbicides and 
defoliants carried catastrophic nature. In the years, which passed 
after Vietnam, has been made significant progress in the development 
of more effective herbicides. For example, [? sulfometuronmethyl ?] 
produced by Du Pont destroys grass and tree-shrub vegetation with the 
expenditure of only 4-480 and 140-1000 g/ha respectively. 
Approximately the same activity is observed in [? imazopir ?] of 
American Cyanimid and in [? fluazifobutyl ?] of concern Imperial 
Chemical Industry (Great Britain). 

Irritants and chemical means of the destruction (but not 
protection) of plants were not categorized as chemical weapons 
according to their definition in the text of the chemical convention 
of 1993. In the convention is contained only the call to its 
participants not to use these chemicals in the course of combat 
operations. 
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1I0MepHLlM OCTIlIWITb IIX 311 np"AeMMH 06Ul(TOI 3IInpCU\CIlIUI. B 
ClIMOH AeJle. e nOMOIJlblO 1I0BeHIIIHX IIppHTII1lT01I II APynlX IICU1.eCTII 
BpeMeHlIO IIl>IlIOAlllllero AeHCTIIHlI. He nOAJl8Aaloll\llX DOA 3IIDpeT. 
HO>KeT AOCTHrIlTloCll 8 H"AIIAeI(OM IIYAYU\eM npeoAoAclflle npoTHBD-
r8311. l(orAil npOCltOI( IIreHTlI '1epe3 npOTHa0r83 II B1>13BalfliOe 11M plt3-
Ap!l>KeHlfe ALlXllTeALlfLIX IlyTeH Q,eJIIIeT neB03MO>KHbIM AMbHeHUICC 
lIalCOlKAellHe II npOTHBorll3c H3-38 HOp}'IlIeJlIIlI Pe)IOIMIl ALlXIlIlIUI. II 
CJVIY 'Iero noc:tpGAIIBoudi 6YAeT 1IY1l}'lKAeH copaan. C AHlla 1IpOTIl. 
Borll3 H nQACTIIBHTt. ce6" nOA ry6KreAbllOe 1I03ACHCTIIHC 8 ConIH 1101-
e"'! 1"'3 lioAec .... COKHX KOllqCllTpllqHH HppllTllllTll II OKPY"'1I1011leii 
IITMoecjrepe. npHMeHeHHe HOBeiiulHx XIIMJIJ(OTOII /o.M Y'IH'ITO>KCIIKJI 
PACT1ITeJlbllOCTH MO>KeT .Ll3aATIo CTepHAH3Bqmo (oMep11lJleIlHe) no· 
'111L1 IIA MIIOl1le ro,&,LI. nOAyqellHe BpeMelUlLlx .LlrDA OT npHMellellKJI 
cOBpeMelUiLIX rep6HqHAo. MO>KeT o6epuyn.cJI HeDpeACKA3yeMLIMH 
nOCACACTBlIJI1-lH /o.M OKPY>KBIOUICii cpe,&,LI. PAHO IlJIH n03Allo yqACT· 
HHI<4H XH~eCKoH 1<OIfBCHqIIH npHAeTCJI .cpllyrbCJI 1< .onpocy 0 
311npellteHJIH H HppIlTIlIITOB. H rep6HqJlAOB. 

AocmrnYTbill YPOBEHb 

XHMlAeC1<Oe 0py>KHe. eCAH OTcqeT .peMellH lIeCTH OT nepaOH 
rA306aMoHlloH AT6ttH XhOpO" II IInpeAe I 9 15 roAil. C)'llIeCTllyeT 8D-
CCMb AeCJITHAeTHii. 311 3TH rOALI TOKCH'IHOcn. OTp6BAJlIOIIIHX Be· 
lI\ecra no cpABHeHHIO C IIpHl>lelleHHblM II TO BpeMJI nopOM B03POCAII 
npHMeplfO Ii 1900 plt3. CynepTOJ:cH'!IIL1e OTplIlWIIOlI\He BeU1.ecraa 
6bW1 nOAyqelllol cpeAK npeACT&BlITeAeii PIl3AH'llIblX ItMCCOIl XHMH· 
'leCKllX cOCAHHeHHH. MHoroo6pA3He COCTOIIII\HX H8 BoopY"'eHHH H 
nOTell1lll6AbliLIX 0Tp!l8AlllOlltHX BeU1.eCTII. OT.AH'I610U1.HXClI M>yr OT 
APyrII tjlH3HttD-XHMH'leCKH>IH CIIOHCTllII>IH H 1Irper8T1lb1M COCTOlIHH· 
eM. XOpaxTePOM TOKClAeCl(oro AeiiCTBIUI H ypO.RlIM\I TOKC/I'fIIOCTH. 
CYII\eCTllellHo OCAOJKlUleT C03A6"He cpeACTII npOTHIIOXHMH'leCJ:oH 
31111lHTbI. oc06ellllo aHTHAonlblx npenapltTOII. CHeTeM HIWlKIIIIHH H 
OnOBell\ellKJI. TpyAKo plt3peWHMhlC npOfiAeMbI npOTHIIOXIIMH'IeCKOH 
311I1\HTI>I COXpOIIllIOTC:ll npe)KAe IIcero H3-311 yrp03101 npHMellellllll Bbl· 
COKOTOKCHqHblX JKHAkHX OTpaBAJIIOllUlX Bew.eCTB, nOCKOAbKY aHK 
cnocotiuy JUlI10CHl'b nopa)KeHHJI lie TOAfdCO Qepe3 OP("8.IILl ,.\YXDHHJI, 
110 H npH nonGAllnHH HII KO>KY. npOTHBOrA3h1 H KOMllAeKThi CPeAcr. 
341lVfTbl J(.O;IKH, AriJKe lloaeHUIHe H3 HHX, oxa3LlBliIOT llc6AaronpHJJT-o 
lIoe B03AeHCT8He He. MOACK, AHWU HX 1I0pMaALlloii n0;\BtOKHOCTH 
H3-3A OTllrOutalOfqero AeHCTIIHlI H npOTHao .... ,.... H CPeACTII 3AII\IlTIoI 
ICO>KH. BLl3LiB8J1 HenepellOCH~lwe TellAOBJlle Harpy:JKH, Orp4I1HQH84Jt 
IlHAHMOcn. II APyrHe BOCnpHJITItJI. lIeo6xoAKMhle A/Ul ynp4l1"''''1UI 
6m;Jii.JMH CPeACTBaMH H 0611\CHHlI APYf C M>yro ... 113-"" lIeofixo ..... • 
MOC'tJi npoaeAellHJI Aera3a~HH 34p4JKeI1HOH TeXIIMKH H nepCOHaAa B 
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Taking into account the trends in the development of irritants and 
herbicides, it is incorrect to leave them unprohibited. In fact, with 
the aid of newest irritants and other substances of [? temporary 
i~capacitating ?] effect which do not fall under ban can be achieved 
in the near future the overcoming of the gas mask, when penetration of 
the agent through the gas mask and the irritation of the respiratory 
tract caused by it makes further wearing of the gas mask due to the 
disturbance of the conditions of breathing impossible, by virtue of 
which the victim will be forced to tear away from face gas mask and to 
expose himself to disastrous effect in hundreds of thousands of times 
higher concentrations of irritant in the ambient atmosphere. The 
application of the newest chemicals for the destruction of vegetation 
can cause the sterilization (deadening) of soil for many years. 
Obtaining temporary advantages from the application of contemporary 
herbicides can cause unpredictable consequences for the environment. 
Sooner or later for participants in the chemical convention it will be 
necessary to return to the problem of banning both irritants and 
herbicides. 

LEVEL REACHED. 

Chemical weapons, counting from the first Chemical cloud attack 
by chlorine in April 1915, have been in existence eight decades. In 
these years the toxicity of the toxic substances in comparison with 
Chlorine applied at that time has increased approximately 1900 times. 
Super-toxic substances have been produced from representatives of 
different classes of chemical compounds. The diversity of potential 
toxic substances also in the inventory, substances differing from each 
other in terms of physicochemical properties and aggregate state, 
nature of toxic effect and in terms of levels of toxicity, 
substantially complicates the creation of the agents of antigas 
defense, especially antidote preparations, display systems and 
warning. The difficult to solve problems of antigas defense remain 
first of all due to threat of the use of highly toxic liquid toxic 
substances, since they are capable of inflicting injuries not only 
through the respiratory organs, but also upon contact with skin. Gas 
masks and means of protection of skin, even newest of them, exert 
unfavorable influence on people, depriving them of normal mobility due 
to the burdening effect of gas mask and the means of protection of 
skin, causing unbearable thermal loads, limiting visibility and other 
perceptions, necessary for control of military equipment and contact 
with each other. 
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PlIAC CiI)"IDCB TPeCiyeTCll BbllIOA nOAPl'3AeJlCmIH BOHCK H3 CiO!L Scc
CnOpHO, 'ITO COBpeMClIIIOe XH~IHqeCKOC 0pylKHe npCACTaBNlCT CO-
1i0H rpo3110C opylKlle H, ocolienno, npH cro npKMenCHHII npoi-Hs 
SOMCK, nc HMCIOUUlX IIDA/lClKiIUUlX CPCACTB npOTIlBOXIIMH'ICCKOii 30' 
U\H'I'bI, MOJlteT 1iblTl> Aocrnnryr 31l8'1HTeJlbllLlM 1i0CBOH 3q,q,CKT. 

Ho B I'OALI oxo"oAIIOH BOHIII"', npeCIIe,\}'lI onpeACACllIlLlC "\lA-
Imf'lCCKUe IleAH, HMeM MeCTO OTKPOSCIIH4JI rnnepliOAH3DI\HA napa-
lKaloUUlX CBOHCT1I cn-paBAAIOUUIX BeU\cCTB. YTBCP>KAaAOCb, 'ITO xu-
MH'IeCKOC opyJltuc 'IytL AH lie rp03HT 11I6eJ1b.0 BCCro 'ICAOBe'cCTRa. 
He yMDAAJI ACKCTBHTeAfoIloii onaclloCTH MJI "IOACii, KOTOp)'lO COlM-
eT XHMH'fecJtoe 0pYJKHe B CA)"Iae ero MaCCMpOBaHIIOro npHMellemtJl, 
CAeAYeT. OA,UDKO, BJlecrH JlCHOCTb • CTeneUb 3TOA onaCHDCTH. 

B caMOM AeJle, OAHOro BAoxa B03AYX" (\ 5 A), cOAeplKDlIle.·o 2 
Mf 3llpHlla HAH 0,\ 5 Mf Bel1\CCTBll VX, AOCTIITO'IIIO, 'ITO!!'" nOA)"IHTI' 
CMepTeJlhllOe nopaJlteHHe. AeTO.AbHblii 3q,<j>eKT !!YAeT lleoTDpllTH-
MLlM, eCIIH tla He~UUIClIII)'IO 1<0lKY nona,'\eT tleCKDAbI<O K4neJIb lie-
II\CCTBII VX OCiU\HM BecOM AO 100 Mr. HcxOAR H3 npHBe,\eHIILlX 
0Ci'l.ett11lBIILlX ,&,aIIHlolX, npoH3BOAKAHa. HcsepHwe nOAC'lCn,r. Ae-
CIUITb, echH B TIIICOii-ro CTpllHe .1II1<0DAet10 CTOAbICO-TO TI>lCJI'I TOIIH 
OTp4lIJUIIOI1lHX ~eCT1l, TO 3TIIM 1<00000eCTBOM HX MOlKllO Jll<O!)W 3ll-
ry6J1Th Tlll<Oe 'lHCilO "IOAeiI, ICOTOpoe nOAC'lHTI>lB8eTCA nYTeM ACAe-
HWI ReeK MaCCLI 3OnaceUJtoro OTpaBAJllom,ero ae~eCTBa Ita aeAHqH4 
Hy cro ONloA "eT8AbHoil A03b1 />lUI oA"oro '1eJ10BCK4. B CAY"ae Be-
U\eerall VX npH T81<OM onOAC'IeTe' nCA yqaeTCJI, 'ITO oAlla TLleR •• 
TOIIII ero YfpOlKlleT CMepn.1O MJI 10 MAPA- '1eJ10BeK. TaKoii nOAC'IeT 
'lHCAlI OiKHA"eMbIX :HCepTB XH~'H'Iect<Oro OpylKHlI H~ICA caoeM l\eJlblO 
HameTaHHC nCHXD34 B 06DleCTBc nyre>l yCTpllDU!IIHlI, B yroAY ocy-
IIlCcrauslUHXClI nOJ\H11l'lecKKX H HACOAoru'lCCKHX AHBCpCHA. 

Ha c:aJ<,O>l />.CAe, npH pellAbHOM npHMellellHH cn-paBAlIIODtHX BC-
l1\ecns NJAeKO lie ICII>K,IIpJI AeT8Abllllll />.0311 npHMeuelllloro IleU\CCTB6 

. HaXOAIIT aolO JltepTBy. B 3TOM OTIloweHHH XHMH'lCCKOe opylKHC lie 
COCTaBAlleT HCMlO'leIlKll. K C'IlICTIoIO MJI AIOAcii. AaACKO lie K8JKADA 
nyAA, Bblll)'U(ellHall B 6010, H HC l<a"'ALIA OCKCAOK B XOAC npollle,,-- , WHX BOHII II0CTHfDA MUweHH, B npOTH8HoM CA)"IOC ~CA08C'ICCT80 no-
mCiAo 6b1 ",.lKe OT CTpeAl<OBOro opyiKKlI. 

BeAH'lHlty CK034><\>HI\HellTlI HCn0Ab30BaIlHa» OTP8BAl110UtHX RC-
lQeCTB npH HX t;oeaoM npHMeueuHH MOJKUO ou.em·rn.. HCxoASl K3 pac· 
cMoTPeuHIl CACAYJoutero cu.eHAPHJII. AonYCTHM, XHt.lH'IeCKlUI aTlll(B 
HMeeT caocii l\eALlO )'HH'fTOJKHTb ap11!AAepHiicK)'IO !laTepelo npo· 
TI1BnKU, B .3TOM CA)"IBe o6crpeA XHMHl.feCKHMH CIUlP"ABMH BCAeTCft 
no BCeiI ee onle.oA n03HI\HH, DAOII\IAb KOTOpoii no onLl'!')' npo-
IlIAIatX BOKIJ npHIUITO C'lHTan. paBIlOR 6 nl. CPC!AIIHH. CnHeO'llu .. " co· 
CTas !laTePCH paBell npHMepllo 6 0 ~eAOBeK. CAI!AO""TCJI~IIO. a CPCA-
lIeM MJI nopa"'etlHJI OAIIOro '1eAOBeKa ¢CTpeJIHB8eTCJI OAOllt....... B 
1000 M2. npH pa3pblllllX XHMH'leClCHX CllIIPllAOB H uKa60.,f) npoMc, 
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The withdrawal of units of troops from combat is required due to the 
need of conducting decontamination of contaminated technology and 
personnel in a number of cases. It is unquestionable that the 
contemporary chemical weaponry is terrible weapon and, especially, as 
used against troops which do not have the proper agents of antigas 
defense significant combat effect can be achieved. 

But during the years of the "Cold War", pursuing the specific 
political purposes, occurred frank hyperbolization of the destructive 
properties of the toxic substances. It was asserted that the chemical 
weaponry almost threatens with death entire humanity. Without 
diminishing real danger for people created by chemical weaponry in the 
case of its concentrated application, should be, however, introduced 
clarity into the level of this hazard. 

In fact, one inhalation of air (15 1), which contains 2 mg of 
sarin or 0.15 mg of VX is sufficient in order to obtain lethal injury. 
Lethal effect will be inevitable, if on the unprotected skin fall 
several drops of VX with total weight of up to 100 mg. On the basis 
of given objective data, were produced incorrect calculations. 
Allegedly, if in certain country is accumulated so many thousand tons 
of toxic substances, then with this quantity it is possible allegedly 
to kill so many people, which is computed by dividing the entire mass 
of the stored up toxic substance by the value of the lethal dose for 
one person. In the case of VX with this "calculation" it is obtained, 
that one thousand tons of it threaten with death 10 billion people. 
This calculation of the number of expected victims of chemical 
weaponry had as its goal the development of psychosis in society by 
frightening to accomplish political and ideological diversionary 
purposes. 

In reality, with actual use of toxic substances far from each 
lethal dose of the applied substance finds its victim. In this 
respect chemical weapons are not an exception. Luckily for people, 
far from each bullet, released in combat, and not each fragment in the 
course of the past wars reached target, otherwise humanity would 
perish even from small arms fire. 

The value of the ·coefficient of use" of the toxic substances 
with their combat employment can be evaluated, on the basis of the 
examination of the following scenario. Let us assume gas attack has 
as its goal to destroy the artillery battery of enemy. In this case 
the bombardment by chemical shells is conducted over its entire firing 
position, whose area acco~ding to the experience of past wars it is 
customary to assume equal to 6 ha. The average listed strength of 
battery is equal to approximately 60 people. Consequently, on the 
average to eliminate one person an area of 1000 m' covered with fire. 
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XOAHT 3apaJKellHe a03A)'Xa B CAoe BLicoroli IIc ~ICIICC S H. CACAoaa-
TCAhHO, AIIII Toro, 'lT06L1 Ibl3BaTb AeTllALHOc nopaJKCHKe oA"oro 
C0AA8Ta KAII oq,HL\epa H3 COCTaaa apntMepHliCKoli 6aTapcH Tpe6y-
eTCJI C03A8Tb AeTaAbHhlC 1.03101 BeII(eCTB8 II Al060li roue B03A)IW1I0-
ro npoCTpaHCTBa 06'beHOM S TblC. M3. 3a .peMll H<lAclallHJI npoTHII'" 
r8M lIaTpeHHpoB611HhlM ncpcoHaAOM (30 - 60 cel<.l '1eAOICIt ~IO
JKeT BAOXlryrL 1 S - 25 A 38paJKelllloro B03A.}'XO. TaKHM 06pa30M, 
H3 5 ThlC. M3 3'p.JKeHIlOrO B03Ayxa TOAbKO AeCIlTKH AllTpoa ere no-
n8A8eT Ii ALlXaTeAbllhiC 1Iyt'H nopalKellllhix KAII AeCIITHTLIClI'IlIblC A<>' 
AH npol\clfra npHMellelilioro arpallAJlIOU\Cro aCIL\CCTB8. APlKe npH 
nOAlIOH 3Itcn03Ml\HK. TO eCTL npH XHMH'IeCKOM Il4nAAellHH 114 l1e38-
1I\lm~eHllyto >KHBYJO CHAY. BeAH"IHI1a «Ko3cfKPHu,HeUTa HCnOAb3QU-
IIKJJIl npHMeueulloro arpaaASIIOUtero ae~eCT8a lie npeRLlIIJ8eT TLJCfrI· 
IILlX AOAeii npouellT8. 

hIo6om.m10, 'ITO npHMcpllO TOKoe JKC 311a'lCIIHe 'KO:lq,<jIHL\HCII-
T8 HCnOAb:lOBaIlKJI» TOKCK'lHOro lelL\eCTBa (MCTIUK30L\HllllaTill 3a-
q,HKCUPOB8HO B Co6h1T11J1X, Bhl3BaKlIhiX aBilpHeii 110 KKMH'IOCKOM 
npOH310ACTBe B r. IiXOnaA ("-I. B pe3YAbTllTe 13pLll8 L\HCTepllhl 
MJI XpaHeHHJI MeTHAII30L\H8HlITa I aTMocc\>epy roPOA8 6L1AO Bhl6po-
wello 30 T 3TOro BeIIleCTBlI. H3 800 TbIC. lKHTeAcii ropoA8 nOA 103-
AeiiCTBHeM 06MKa lIAOBHTOro BelL\ecna OKa38AOCb 200 TbIC. '1eAO-
lIeK, H3 IIHX 3800 '1CAOBeK noru6AH. B 30 T cOAeplKKTCn 400 -
500 MAli. lIeTaAbllLlX A03 HCTHAK30l\HallaTa HAK no 100 ,.... 130 
TbIC. A03 liB """'Aoro )lMepwero. APytIIMH CAOBaMM, K R CA)"Iac alla-
pHH a r. SXOrtaA ftK03CPCPHLtHeliT HcnoAh30a8l1HI1» MCTHAH301\H811t1T8 
COCTallKA MCllee OAIIOM TLlCJI'IlIoii AOAM npoilCIITa. 

npK nepBol! TIl3068AA01I1I0ii aTaKe XIIOPOM .. anpeJIc 19 15 roA" 
6L11\o K3paCxoAoaaIJ0 180 T HJ\II 60 MAp,," AeT8AbJlhlX KllraJUlL\KOII; 
lIIo1X 1'.03 XIIopa. 'iHCAO CMePTeJlb"O nOpa1KellllhlX B pe3YAbTaTC :lTOH 
8TaRK CocraBKAO 5000 '1eAOlleK. H a 3TO>! CA)"Iae 'K03q,cj>HI\Kelrr 
HcnOAb:lOB81111J1» XAOpa COCTaIlHA npHMeplio oNry ACCRTI1Tb1CJI"Il)'lo 
npOI\ellTII. . 

COOllDAeJIHe 'IHCJ\e.111L1X 3Ha'lCIIHH ICK03q,~Jilt.tHenToB HcnOAb30-
BaHHR» TOKClf'nlblX aell1eCTB B crOAb P03AH'IDIOtQHXCJI cH'rya,LlHAx 
CBHAeTeAbCT'Bye-r 0 CYUteCTB00811HH lIa 3TOT C'feT nCKoeA 3GK01l8-
MeplloCTH, C KOTOPOH lIeAl~ lie. CtlHT8TbCD. Ho H "PH CTOAb lIH3KKX 
«K03cpcpHU51ettTax», JlDKOIlJ\CJlnWx 38naCOB • ,.IHpe mpatlUIIOlJ\HX 
BeU\eCTB lIa C.~IOM ACile BnOAlIC. AOCTaTO'IIiO AM TOro, 'lTOCiLI yrpo-
>K8TL CMep-rb10 ACCJlTK8M MHMHOnOB NOAeH. 

KaKHMU 6b1 ne 6 . .lAH COOTlIOUle,IKJI ",e>K.A)' KOAM'ICCTROM npMMC-
lIel1l1oro 0TJl6aA.J110Utero BCutCCTaa H qJilCAOM Q*HNlC)U,IX JKCp11t. 8 
o61qeM CA)Rtae 3'Il4JeJtTHBJlOCTL XHMH'Iec~oro OpY)KHJI TeM BbiUle. 
"eM Bblwe TOKCHIlfIlOCTb OTptIRNIIOI1.\HX Bcw,eCTD. 3m O'teBHAII8Sl. xo-
TJI Hll C8MOM AeJ\e AOBOAJ,.UO CAOJ.UI8J1 38BHCHMOCTL. acerA-' Y'IHTbI-
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With the breaking of chemical shells and aircraft bombs the 
contamination of air in layer with a height not of less than 5 rn 
occurs. Consequently, in order to cause the lethal effect on one 
soldier or officer of the artillery battery it is necessary to create 
lethal dose of substance at any point of airspace with a volume of 5 
thousand m'. In the time of the putting on of gas mask by trained 
personnel (30-60 s.) man can inhale 15-25 1 of contaminated air. 
Thus, of 5 thousand m' of contaminated air only tens of liters fall 
into the respiratory tract of those affected or ten thousandths of a 
percent of the applied toxic substance. Even at the complete 
exposure, i.e., with the chemical attack on the unprotected human 
targets, the value of the "coefficient of use" of the applied toxic 
substance does not exceed thousandths of percent. 

It is interesting that approximately the same value of the 
·coefficient of use" of toxic substance (methyl isocyanate) is recorded 
in the events caused by the accident in the chemical plant in Bhopal 
(India). As a result of the explosion of tank for storing 
methyl isocyanate into the atmosphere of city was released 30 t of this 
substance. Of 800 thousand inhabitants of city under the action of 
the cloud of toxic substance were 200 thousand. people, 3800 
perished. In 30 t are contained 400-500 million lethal doses of 
methylisocyanate or 100-130 thousand doses for each dead person. In 
other words, even in the case of accident in of Bhopal the 
"coefficient of use" of methyl isocyanate was less than one thousandth 
of percent. . 

With the first chemical cloud attack with chlorine in April 1915 
were spent 180 t or 60 billion lethal inhalation doses of chlorine. 
The number of those of mortally affected as a result of this attack 
was 5000 people. And in this case, too, the "coefficient of use" of 
chlorine was approximately one ten-thousandth of percent. 

The coincidence of the numerical values of the "coefficients of 
use" of toxic substances in such different situations points to the 
existence on this score of certain patterns which one cannot fail to 
consider. But even with such low "coefficients", the accumulated 
stockpiles in the world of toxic substances in reality are completely 
sufficient to threaten with death tens of millions of people. . 

Whatever the relationships between the amount of applied toxic 
substance and the number of expected victims, in the general case the 
effectiveness of chemical weaponry is the highet, the higher the 
toxicity of the toxic substances. 
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allMa. IrAH nOAP03YMeJ\""OC~ "I'" nO ..... OTOBKIl. npOrpllM>II" pa'BH1'HH 
XHMHqCClCOrO OP)'lKlUI. 

, HcroPHIi pa3BHTWI OTpaIWIIOU\HX BCl11eCTB, "pOCAe>KCIIJlOn 11 lIa' 
eTOllllieM pa3AeJle MOIIOl'plUPHH, eCTb npeJliAe a<;ero HcropHn HCCAe· 
AOlIlUIHH II p"3pa15oTOK, lIal\eACIIIILlX lIa nOHCK UOBL/X nOTCIIIIHOAb' 
ULIX cnpOllJUJIOl11l1X BeuleCTII C nOBLlweJUILIM YPOBJlCM TOKCHqIlOCTH. 
XOTll Y"'lTblBMIICL II APyntC TPe6080UHII. npCA1.J11W1e>lLlC K OTpaB' 
AlIIOl11l1M BClIleCTBaM. 

Ha pHC. J nOKa3alla AHUOMHKa 1I0p411\HBOllltll TOKCllqUOCTH (WH' 
JKellHll BeAH~1H1I ACTAAblILlX A03) OTp4SARJOU\KX BCJQecn.. JUl'fHIIlUI C 
r",00!ip03110ro MOpa H 3OKaHQHBOlI aeUleCTIIOM'VX, Ho npH"CAeu· 
110M rpacjJHKe DneTJlHBO npOCJIe>KHBOIOTCJI ""a nepHOAG P"'BU11IlI 
0Tp<lBAllIOlllltX Bel11eCTII C TOqKH 3pcUHlI TeMnoa npupoCTO HK TOK· 
CllqllOCTH, nCpRLlH nepuoA npllXOAHTClI 110 rON" J 'oii "'Hp080H BOIl' 
nUt a TetleUHe KOTOPOro HIIl"aARJIHOJtl.aJl TOltCH'IIJOCTL OTp4IlItJUOUtHX 
aeU\ccr8 no cpAIlIleHHlo C TOItCJI"UO~fO H3114'14AbIJO npHMeHcHiloro 
)(Aopa a03pOCJlO, II J 4,6 pa30 ,30 CqeT JI'OH3HTOj, BTOPOH ncpHoA 
pa3BHTIUI COBn~eT no apeMell1l C I'OAGMH 2-oH MHpoaoH 80HII ... 
aKMoqOll I'OA'" nOA'"OTOBKH K "eH II nepaLie noCAeBOCUIILle roN", 
TOKCH'1fI0C'I'L lIoaLiX OTpaIlJUlIOUU<X lIeulecra no Cp4BlIellH'o C AIOH· 
311TOM a03poCllo B 130 pIl3 {BeJIICCTBO VXJ, OAUOKO. 1I0QHlIOll C 
t 952 I'OAG - 1'ON1 OTKpLlTHll PrOIDeM cj>OCcj>OPHATHOXOAHIIOR. npH' 
pocr TOKCK'1II0CT\{ OTJlIIlWlIOU\HX BCIJICCTB npHocrallORHACII, HOR'''C 
oTpa\lJ\lllOUIIJe lIel11eCTBO. KOTop",e no YPOBIIIO TOKCllqllOCTll IIP~.OC· 
XOAMAII !iLl Bel11eCTIIO VX. 110 BOOpY>K"lIItC 1111 B oAlloii 113 apMHit 
MHPO npHl1>ITLI lie !iLIJIH, 

npllpOCT TOKCII'fIlOCTH OTpaBAllIOIIIHK BeUleCTII HMM >leero 
TOAbJ(O " nepBhle 37 AeT COBpe>lellllOii HcropHH XHMIIQeCKOro opy· 
>KHlI. II TO "PCMII KaK II nOCACAYloullle 4 2 ro~ npHpocr. TOKCHqIlO· 
CTH lie npo1l301UA0. Ha!iAloAacM,.ii "'eIlO>lCII HY"'AOC1'CR 8 AeTa .. ,,· 
JlO,., paccMOTpellHJf, u60 Ra>Klfa 3uan., RBMleTCJf AM rroOAIO,NSC"P.U.r" 
3aCTOii " J>113BHTHH OTpaBAlIIOU\1IX Bel11ecrB 8pe~lelllll.>I. HAH. 6YA}"l1t 
06ytAOBJICIIIILlM COMOH npHpoAOH p83allTHll OTpIIBASIIOUIHX BCllleCTR. 
3TOT 3aeTOH OKO>KeTClI lIenpcoAo,{H~II.M, ¢>HAOCO"'IIR PO'8H11I" .0.'0' 
6oro BRAA opY)f(HR TAKOBa, 'ITO eCAH 0110 tie3l1llAe>KIIO ocraHaRAHsa· 
eTCB II caoC,.r coaepweHCTIOBltHHH, 0110 paBa KAH nOlAIIO JlII'iHllaCi 
1I0N1eprO'I'LClI 38!iBeIlHIO • 

COXpallJllollteeCJI (ioAee- 40 AeT COCTOSlJlHe 36CTOJJ B pa3BH11iH 
XHMWleCKoro 0PYHUUI CORnaAO no apeMcflH c roAlIHH ftXOAOAIIOH)) 
SCHULl', kOrAD roCYAllpcTBll npOTHBOCTORlltliX BOellJrO - nOJl."'11i\Je· 
CXHX rpynnHpoBoK lie cKynH.AHCb 110 q,HIIAIICHpoRalme p63pa6oTOK 
H npOH3BOACTBO 800py>KeHHH. 8 TOM 'IHCAe H XH.MH'feCKHX. HMCflJlO 
8 3TH roAr .. II CWA, COBCTCKO,., COIOle, ¢>palll.\lf1f. I<JfTac 6,,,.I\H Itc· 
nOAI.30DaULI MlfMIUlPAllhlC aCCHnIOIl4J1'11J1 118 pa:uniTHC XHp.m'fCCKoro 
0pYJKHJI. CIllA nOJlOJKHAH IJd'fdAD pa3~6oTKe (jHIIOPIII.rX nliAOB KOO· 
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This obvious, although fairly complex relationship was always 
considered in reality or understood in preparation of a program of the 
development of chemical weaponry. 

The history of the development of the toxic substances, traced in 
the present section of monograph, is, first of all, the history of 
research and developments, aimed at the search for the new potential 
toxic substances with the increased level of toxicity, although were 
considered and requirements, on toxic substances. 

Fig. 1 shows the dynamics of growing the toxicity (reduction in 
the values of lethal doses) of the toxic substances, beginning from 
gaseous chlorine and finishing with VX. Two development periods of 
toxic substances from the point of view of the rates of growth in 
their toxicity distinctly are seen on the graph. The first period 
comprises the years world war I, during which the inhalation toxicity 
of the toxic substances in comparison with the toxicity of originally 
applied chlorine increased 14.6 times (due to the lewisite). The 
second development period synchronizes with the years of the 2nd world 
war, including the years of preparation for it and the first postwar 
years. The toxicity of the new toxic substances in comparison with 
the lewisite increased 130 times (VX). However, beginning in 1952, 
the year of discovery by R. Hoche of phosphorylthiocho1ines, growth in 
the toxicity of the toxic substances stopped. New toxic substances, 
which in toxicity would exceed VX, to inventory of not one army in the 
world were added. 

Growth in the toxicity of the toxic substances occurred only in 
the first 37 years of the contemporary history of chemical weaponry, 
while in the subsequent 42 years of growth in the toxicity it did not 
occur. The observed phenomenon needs detailed examination, since it 
is important to know, whether the observed stagnation in the 
development of toxic substances is temporary, or being caused by very 
nature of the development of toxic substances, whether it will prove 
to be insurmountable. The philosophy of the development of any type 
of weapon is such, that if it is hopelessly stopped in its 
improvement, it sooner or later begins to be forgotten. 

The more than 40 years state of stagation in the development of 
chemical weaponry coincided in the time with the years of the "cold" 
war, when the states of the opposing military - political groupings 
were not stingy in financing developments and production of armaments, 
including chemical. Specifically, in these years in the USA, the 
Soviet Union, France, China were used billions in funding for the 
development of chemical weaponry. 
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*(See Original) • 

Fig. 1. Growing toxicity of toxic substances in time. 
Key: (1). chlorine. (2). cyanogen chloride. (3). yperite. (4). 
diphosgene. (5). phosgene. (6). hydrocyanic acid. (7). lewisite. 
(8). nitride yperite. (9). tabun (10). mg. min/l. (11). sarin. 
(12). soman. (13). year of discovery or first application. 

USA initiated development of binary forms of armaments, and following 
them the development of binary ammunition studied other states. 
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KOlle-moil lIeAL10 1COTOp0H liW\o nOAY"ellHe HOBoro 0TPaBAlIIOl1\erO 
Bel1\ecnta C YAY"memlYHH xapal<TepHCTHKaMH H. CAeAOBaTeAbllO c C 
nOBLIIlIeHHoil liOeBOH 34>cpeKTIIBHOCTbIO. ,~ 

B paCnOplllKeJI1III HCCAeAOBaTeAeH liW\ll HaBeAw"" Texl"'Ka MJ! 
npOBe,r..e11Hl1 3KcnepHMelJTOB, MHonte paHee TPYAoeMKHe onepaUHII 
no BLlAeAeUHlO H aqJfCTJt.e Be11\e<:TJs H npoBeAeUHlO 4nMH3aB AMI 
pecwucpPOBKH !IX COCTaBa H C1"poeHHlt. llAaroAaP" 1I0BeiiweA .>.a60-
paTOpHoii TeXlfHKe. He CTaAH OTHHMeTL MHOro TPYAa H BpeMeHH, Ae-
oopaToplllolA Qllrre3 nOTellllHaALllloIX 01"pa1Wl1011\HX Bel1\eCTB CTM 
ooAee pelYJlLTaTHBHlolM H npOH3BO,o.HTeJ\LlU>lM. OpraHH3allHJI pentCT-
P41VfH Bcex CHJJTe3HpOllalllllolx H H3Y"eIlHlolX cjJH3HOAOrH'leCXH aK-
THIIHLIX Bel1\eCTB n03BOAHAe C03AaTL KOMn~lOTepH3HpOBaHHLle 15a3L1 
AaHIIWC AAlI nOCAe,r..ytol1\ero HCn0J\L30BIIIIHJI HX II npottecce BWlBAe-
HHJI 3aBHCHMOCTei\ aCTpyKTYPa-<:BOilCTBO». H TeM ClSMhIM CAeAaTL AII-
OOpaTOpIlblH ClIltTe3 lioAee lIeAeilanpaBAeIlIILlM. bw\H OCBoellLl KOM-
nLlOTeplllole MeTOAH KOIIC1"pYllpOBallHJl MOAeKYA Bel1\eCTB C nponlo-
3Hpye_ CBoilcnl6MH, YrAyIlAellH&leHCCAe,r..OIlllIlHlI lKH3l1ellllO 
BIIlKHLIX liHOCHCTeM TenAOKPOBHIoIX 3aAOlKHAH IIIIY"I\}'IO 6a3Y MJ! 
BloI!)opa IIlInpaBAeIIHiI nOHClCa 1I01llolX BIoICOKOTOKCH'f11Io1X BeUteCTB. 
SW\u CHlrre3HpOlllllllol II HcnlolTlllILl TIoICllqll 1I0llLlX BIoICOKOTOKCII'I-
IIWC Bel1\eCTll, KOToploIe, OAHaKO, KSIt nOTeH1\HaJlLllloIe OTpaBAJIIOl1\lIe 
Bel1\eCTBa lie COCTaSHAlIl<OIlKypeHlIHII lIlI 3aPHIIY, 1111 lONaI/Y, 1111 lIe-
l1\eCTBY vx. He3II8'DITeJILIiOe yaeAll'lelille TOKCII'IIiOCTH BIIOSL CHII-
Te3HpOBaHI/IoIX Bel1\eCTB, Ital< H HeKOTOpoe YAY"wellHe CPH3I1KO-XII-
Mll'leCKHX xapaltTepHCTHK lie AaBaAO OCHOBallHil AAlI npHlUlTHJI KII-
KHx-Alllio 113 BIIOB~ CHIITe311pOBaHHIoIX Bel1\eCTB 118 BoopYlKelllle II 
OP':"IIH3AUllli IIX npO_WAelllloro 113roTOBAeIlHll. OqeBHjI,)lLlX nyreti 
BIoIXOAa H3 CAOlKlIBmeroCII TYDHKa B pa3BHTlIII XIIMllqeCKOro OPYlKl\l! 
lie npOCMlITPIIBlletClI. B CBII311 C 3THM npeACTIlBAJleTC .. BlIlKlILlM npo-
CA~ - HC'fiepnaUY IL\H lie HC'lepnal1b1 B03HO)t(JtO<:::T1{ H38eCT-
III>IX P"AOII oprall":leClCHX COeAHlleIlIlA.· cpeAH KOTOPLIX GLIAII BI>IAB' 
Aellbl coapeMeHl1h1.e orptLBAJlI0If"'He Bew.eC'J'Ba: - MMeJOTCJI AM wal (CLI 
OTKphtTb 1I0Bble )tA6CCLI tPH3HOAOrH':IeCKK dKTHBHblX RelI{eCTS. KOTO. 
pLiH npHcytlt 9KcrpeMft.ALIlO BLiCOKHM yposeUb TOKCHlntoCTH H KOTO-
pl>le no APyrHM XApaKTepHCTHKAM YAOBAeTBOPI\JIH 6L1 TPe50sallllHM, 
npeA"LlIlWleMYM K nepCneKTHBIILlM OTpOIWlIOU\HM Bel1\eCTllaM; _ 
HMeIOTC" All np"AIIOCLlAKH K TONY, qro A""hlleiiwllii nporpecc B 06-
AllCTH XHHHH H TOI(CHKOAOntM 8b1COKOTOKCM'IlIblX npHpo/l,11h1X coeAH. 
1Ie1lllii MOlKeT C03AaTL IIIIY"I1)'10 6a3Y AAlI nOllCK. 1I0BLlX O1"paSAlIIO-
II\!IX Bel1\eCTB, OTAII'IaIOI1\llXCII nOBloIlUelllloii nopalK810ll\eti cnoco6-
1I0CTblO; - UKOBLIM npOnI03"pYCTCJl COCTOJUlHe XHM H'IeCKOro opy-
lKIIlI H8 py6eJKe ~yx CTOAeTHti. 
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In the same years in the USA was implemented multiyear program IVA 
(lntermedial Volatility Agent), final goal of which was obtaining the 
new toxic substance with the improved characteristics and, therefore, 
with the increased combat effectiveness • 

At the disposal of researchers was the newest technology for 
conducting the experiments. Many previously work-consuming operations 
to is late and purify substances and conducting of analyses for 
decoding of their composition and structure, because of the newest 
laboratory technology, did not begin to consume much labor and time, 
the laboratory synthesis of the potential toxic substances became more 
successful and more productive. The organization of the record of all 
synthesized and studied physiologically active materials made it 
possible to set up the computerized data bases for their subsequent 
utilization in the process of the determination of relationships 
·structure-property·, and thus to make laboratory synthesis more 
target-oriented. Computer methods of engineering the molecules of 
substances with forecast properties were mastered. Intensified 
investigations of vital biosystems of warm-blooded animals laid 
scientific basis for selection of directions of the search for new 
highly toxic substances. Were synthesized and tested thousands of new 
highly toxic substances, which, however, as potential toxic substances· 
offered no challenge to sarin or soman or VX. Neither insignificant 
increase in toxicity of newly synthesized substances or a certain 
improvement in physicochemical characteristics gave grounds for adding 
any of the newly synthesized substances to the inventory or organizing 
for their industrial manufacture. Obvious ways out of blind alley in 
the development of chemical weaponry is not visible. In connection 
with this it is important to trace: - whether or, not are exhausted or 
the possibilities of kno~~ organic compounds, among which were found 
contemporary toxic substances: - the chances of discovering new 
classes of physiologically active materials, in which is inherent 
extremely high level of toxicity and which according to other 
characteristics would satisfy requirements for promising toxic 
substances: - the possibility that further progress in the field of 
chemistry and toxicology of highly toxic natural compounds can lay 
scientific basis for the search for new toxic substances, which are 
characterized by increased lethal effect; - the forecast for the state 
of chemical weaponry at the turn of the century. 
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II. OTPABMlIOIqHE BE~ECTBA 

OSILtNI XAPAKTEPHCTHKA 

3<j>HPbl ltHCAOT IllI'I'HIIlIJIellTHoro cPOC<j>Opa 06P43ytOT 06IUHpIIOe 
MIIOlKecTIIO BLiCOKOTOI<CJI'IIIIoIX COCA/IHeJlHli HepBHO-n4pU.m...eCKo-
ro Aeiic:rallJl. 3aPHH. 30MaH H BeJqCCTIIO VX. 01110ClllWleCJI I< :rroli 
rpyrme COI!AIIHelmli. COCTaI1AJtIOT OCHoay COBpeMCHHOro XHHlI'Ie-
CKOro 0PY"'HA. HpaK npOH3aOAHA K Kcn0Jl&3011M /lII1f C1f4pltlKellHlt 
XHMH'IeCJ<HX 60enpHlUlcoa GIIMOr 3apHHa - Ill<ItI\0reKCllAbllLlli 
3<j>HP 4m>p8I1n<APHAa MMHJI<j>OC<j>OIlOBOli KHCAon.r. no cBolicraaM 
O'lellb 6AH3J<Hii K 30MaHY •. 3To .Bell\ecrao paRee KCCAI!AOBaAOClo • 
CiliA K nOAf'lKAO WHIPP GF. 3m 0Tp41W1l0ll(lfe Bell\eCTll4 oCiM,o,a· 
lOT aCCbM4 IIhICOIUIMK YPOBIIJIMH TOI<Cll'lHOCTJI (eM. T116A. I H 2), 
CAe;..yeT 34Menm.. 'ITO A4IfHl>Ie no TOKClI'IHOCTII OAHHX H TeX lJ(e Be-
l1\eCTII. nOAY'/elllllole I' P43A11'111L1X TOKCKI<OAOlWfecKHX Aa6opaTOpH-
ax. MOIJIT cyutecnelUlO OTAH'Ian.cA APyr OT Wyr&. H3HeCTHO. 'ITO 
60hLwoe '!HCAO <j>aKroPOB MHJleT Ha BeAJI'IlfIILI OnplOACAJleMLIX A03. 
TalUle JC4It Te~U1epaTYP4 B03Ayxa K TeAll lKHBOTlloro. II03p8CT.H nDA 

"'HBOTlIOro. BpeMlI H46J11OAeHHA H AP. OCo(!o CIIWeT BhlAeAHTb 
~KT 8AHJJlUIJI HcnOhL3yeMoro I' 3KcnepHMeIJTe pacraoPHTeAR. At!AO . .. ' 
B TOM •. 'ITO .,&.03I1POBKJf MeAJ(IIM A460P4TOPIILlM >KHBOTlILlM crrp!IBAlIIO, 
;J!!x.BClI\eaa a '!HCTOM BHAe KpalilJC M4ALI. H.npIIMep. AeTlIAbllLlli 
HtXOA Y MLiWH (aec 2 I -. 27 r) HMeeT MeCTO npH aae,a.ellllH eli BCe, 
ro HeCJ<OJI1>KHX TWClI'IIJW( AOAeli MHAHfP4MMII 34PIIJl4, Ii03TOM)' 3KC· 
neplIMellTftALllLIe A03L1 RpHIIJITO aJioAlm. JI(IfIIOTHLIM B aHAe paCTIIO· 
poll IU:AWCMblX· Beti:\ects. i p&3A»'1I1b1X oprallH~ecitHX ~'CTIIOPHTe
m. npH 3TOM Ij>IIKClfpyeMbie a 3ltcnepHMellTe IilurtHIILI 3<!>cPeK· 
THBUblX A03 OkG3LlBlUOTCJI 3aBHCHf.lLlf.tH OT npHpoALl HcnoAb3yeMofo 
pac-mopHTCNI, 

Tcr6Auqa 1. 

BH.\ ;IKH.01"JlO~ 3apHH 30M.U VX 

M,nna. 0,07·0.010 0,035 O,OU 

Kp""" 0.045 0,045 0,008 

Mopa",. CAHHKA 0.03 - 0,008 

4ft 
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II. TOXIC SUBSTANCES. 

GENERAL DESCRIPTION 

Ethers [esters? - Ed.] of acids of pentavalent phosphorus form 
the extensive group of the highly toxic compounds of the 
neuroparalytic effect. Sarin, soman and VX, which belong to this 
group of compounds, compose the basis of contemporary chemical 
weaponry. Iraq produced and used for the equipment of chemical 
ammunition an analog of sarin - cyclohexyl ether [ester? - Ed.] of 
acid fluoride of methy1phosphonic acid, in properties very close-to 
soman. This substance previously was investigated in the USA and 
designated GF. These toxic substances possess the very high levels of 
the toxicity (see Table 1 and 2). It must be noted that data on the 
toxicity of one and the same substances, obtained in different 
toxicological laboratories, can substantially differ from each other. 
Is known that large number of factors influence the values of specific 
doses, such as the temperature of air and body of animal, age and sex 
of animal, the time of observation, etc. Especially should be 
emphasized the fact of the effect of the solvent used in the 
experiment. The fact is that the dosages for small laboratory animals 
of toxic substances in pure form are extremely small. For example, 
lethal outcome in mouse (weight 21-27 g) takes place with the 
introduction to it of only several thousandths of a milligram of 
sarin. Therefore experimental doses it is accepted to introduce into 
animal in the form of the solutions of the studied substances in 
different organic solvents. In this case the values of effective 
doses recorded in the experiment prove to be dependent on nature of 
the utilized solvent. 

Table 1. Lethal doses LO" (mg/kg) of toxic substances. 

*(See Original). 

Key: 
Rat. 

(a) • 
(3). 

animal. (b). sarin. 
Guinea pig. 

(c) • soman. (1). mouse. (2) • 
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BBA JIUIDOTIIOro 31pHIl 30MaH 
. 

Vl{ 

KawKe 0,015·0,018 - ,- 0,002 

KPOAIIK 0,015 
, 

0,008 -
Col5alta 0,010 0,012 0,006 

06e:n.ln& 0.020 - 0,008 

KOloeA 0,015 - 0,005 

'leAoae. (oJ~euu) 0,014 - o,ooa 

• 

Ta6Au"a 2. 

• 
Saootn.en H era VX 

cocroluHe l.pHIl 3ION41l Dap., 1.,p030U I J(ilnAH 

HlltlAJIQ,RI, LClSO. Hr,Manlx3 

lfeAolelt, CPeAlIHe 70-75 30 10·30 20·50 -
HllrpY3J'':H 

'"leADaeIC • nolCoe 100 - 35-36 - -
06e3LJJua 74 - - 50 -
Co6aXIl. 60 - - IS -
KPOAHK 120 - - 25 -
Mope ... caHlln 180-190 - - 8·30 

KpwC& 220 - - 17 -
Mww. 240·310 - - 7-40 -
KawA lOS ;- - - -

napu. KO","o-pe30p6nlBIIO. LC1SO. Mr.MHII/M3 

1.IeAODeJC • oAe .... e 15000 7500- 60·600 75·300 
10000 

tJeAOBeJt. o6uaJlI:ell- 12000 7500- 6·360 - -
11.1 KO,", 10000 

Co&xa. apRlKeua. - - 4·a9 3-31 -
Kpcwut ctp ...... n.riI 2000 - 3·28 124·180 -
KPOAHIt c:rpHlKe-
nwA H oAeT'LIA 

- - 539 - -

, , ... 
" . ' . - .' . - . " -. -

• :' _,-': • "';-. ,"_ , r ••• ,.' ' •• : __ • , ~ . . 
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Continuation of Table 1. 

*(See Original). 

Key: (a). animal. 
Rabbit. (3). Dog. 
(estimation). 

(b) • 
(4) • 

sarin. 
Monkey. 

(c). soman. 
(5). Goat. 

Table 2. Lethal doses of the toxic substances. 

*(See Original). 

(1). Cat. 
(6) • Man 

PAGE l4 

Key: (a). Biological subject and state. (b). sarin. (c). soman. 
(d). vapor (e). aerosol. (f). drop. (1). Inhalation ••• 
mg.min/m'. (2). Men, medium loads. (3). Men at rest. (4). 
Monkey. (5). Dog. (6). Rabbit. (7). Guinea pig. (8). Rat. 
(9). Mouse. (10)' Cat. (11). vapors, skin-resorbtive ••• 
mg.min/m'. (l2). Men in clothing. (13). Men, uncovered skin. 
(14). Dog, clipped. (15). Rabbit clipped. (16). Rabbit clipped 
and clothed 

( 

( 

( . 

( 

( 

( 

( 
( 

( 

( 

C 
II • • 
~ 
( 

( 
( 

( 
( 

'-• C 
Co.. 
fij 

II 
~ 
C 
( 

c 
( 

l 
l 

l 
l 
( 

\ 
L 
( 



( 

( 

( 

( 
( 

r 
( 
( 

( 
( 

c 
( 

c 
c .. 
• (8 

~ 
( 
( 
( 

( 
( 

~ 

• c 
( 

~/ • s 

bHOO&.ckT H ero VX " 

COCTOIJlHe JlPNJt 20111.11 
IUPO'OAb nap'" xaUAM 

kanAH. )Co*no-pelCp6nlaRo, I.D50. Mrllcr 

qeAo.e~ (oa;ellxa, 24 1.4 - - 0.04·0,10 

06e:u. .• ". - - - - 0.065 

Mopcn. <:8HlUta. 
t'JpHlII:ell .... 1 16 - - - ( 0.40 

C065X. ttp,..JWCenaR 10.8 - - - 0.OS4 
Kowx. crpH)I{eal" 8.2 - - 0,012 

KPOAKJ: crpll¥ellwA .... - - - 0.025· 
0.205 

Kpwea crpH>KeUaa 2.S - - - 0.10 

Mwuu. CTPKJI(elJ •• 1.0·9.2 - - - 0.0'5 

HBnpHMep. LDso AHOJ<CHIIlI "PH OpMLlIOM aBeAcHHH MOPCItHM 
CIIHIIKBM. npHMell"" 0.7 S'J(, paCTIOOp II He'I'HJI1teM030J1bBe. paBHB 
0.019 Mf/ltr. B TO spe'IR KaK HCnOAb:>OBBflHC 8 l(B'lCCTIIC pacmOPH-
TlWI CtleCH alleTOlIB C I<YKYPY3f1b1H HaCAOH (I :~l npHIIOAHT K nOA-
}"IellHIO BeAH'lHHLI A03L! paBIIOii seero 0.0006 .,t/Kt. LDSO !leu\e-
CTBB VX npH IIBllccellUH ero lIa KOlKY HLlW" II B ..... e 1% pBCT1Iopa B 
reKCBHe OKll3L1aaeTClI II 40 pa3 IIKJKC. 'leH II CA }"Iae HCOOAb30BalllllI 
3THAellfAHKOA.II. KO>K""'PC30p6TH811L1e A03'" 30MllIIB MJl MLiUlK p1l3' 
AHQBIOTClI ;"e"'Ayeo6o" II 20 pA3. CCAH HcnoAb3Y'OTCli 6en:loJl H 
3TKhenrAHKOJ\b COOT8eTCT&ellllO. 

npH onpCAeAeuHu J\eJ\H'IHlILI AeTMbHOH A03b1 CICc1::JhlftaeTCJl' BAH-
lIlIHO apeHenu IIB6A1oAell ... R "" "''''BO'l'1I1"MH. Ao eHX nop C'lHTBJ\OCb 
AOCTdTO'iHblM natiA1OA8Th 34 OCTAJOUlHP.fH'C:R 8 1KKBhlX >KHIIOTflhIHH 
1-2 eyroK nOCAe 38TPOBKH. O"1I30JlOC'" 'ITO JleTBAb!lble A03bJ PSlAB 
Bell1eCT1l. nBAAlOlltHXOI nOTemtHlIAWlblM'H a~ll.J\SI10U("~fH BetJ(CcrHO· 
MH. XApAKTepH3YSOTCR tioltee HK3kHl'tH :)JJe"'CUHRfo'H, CCAH npH HX on· 
P"AeAeJlHH Jla6AIO"e1ll1e 38 lKHB011U •• lIl aeCTi! 8 Te'l""I1C 2-x lie-
AeJIb. 

K CO"'BAeIlKIO. o6U\enpH:lIIOlllloro CT!ItWlpTB no HC'tO"OM onpe-
A"""""" 3<pq,eKTHBIIbIX A03 BblCOKOTOKCH'lnlJl' 8CU\CCTB HA ... lie cy
uleCTByeT. 'HAH era lie npllAep"'HB1UOTClI, 

AM q,ocq,OpOptBIIH'leCKWC OTpB8J\JJIOUIHX B"Il\eCTB X8pllKTepli0 
lIAII'll/oe co'leTIIIIHe BI>JCOkOH TOKCH'lIIOCTH C $H3HKO-X">l""eCKHHH 
CBoikTBBM .... 6J1n3lCHHH K HAeBJ\LltLlMH {CM. Ts6J1.31. OJ,n np"ACT"-
WIOT c060ii nOABH>Kltl>Je "'HAKOCTlf. He 311TBepAeBBIOUIHe npH IIK3-
~HX TeHnep"TYPBX. H HOtyT 6e3 orpan"""ItHH npHMemrrbeli ft 0\10-
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Continuation of table 2. 

*(See Original) • 

Key: (a). Biological subject and state. (bl. sarin. (c). soman. 
(d). vapor (e). aerosol. (fl. drop. (1). Drops, skin-resorbtive 
••• mg/kg. (2). Man (estimation). (3). Monkey. (4). Guinea pig 
clipped. (5). Dog, clipped. (6). Cat, clipped. (7). Rabbit 
clipped. (8) • Rat, clipped. (9). Mouse clipped. 

For example, LD •• of dioxin with oral introduction to guinea 
pigs, using 0.75% sOlution in methyl Cellosolve is equal to 0.019 
mg/kg, while the use as solvent of a mixture of acetone with corn oil 
(1:9) leads to Obtaining of dose value equal to only 0.0006 mg/kg. 
LD50 VX with application to skin of mouse as 1% sOlution in the hexane 
is 40 times lower than in the case of the use of ethylene glycol. 
Skin-resorbtive doses of soman for the mouse differ by 20 times, if 
are used benzene and ethylene glycol respectively. 

In determination of the value of lethal dose is manifest effect 
of the time of observation of animals. Until now it was considered 
sufficient to observe remaining living animals 1-2 days after 
poisoning. It turned out that lethal doses of a number of substances 
which are potential toxic substances, are characterized by lower 
values, if during their determination animals were observed for 2 
weeks. 

Unfortunately, universally recognized standard for methods of 
determining the effective doses of highly toxic substances either does 
not exist or is not adhered to. 

For organophosphorus toxic substances characteristic is 
successful combination of high toxicity with physicochemical 
properties close to ideal (see Table 3). They are labile liquids, 
which do not harden at low temperatures, and can without limitations 
be used under any weather conditions. 
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(ibiX 1l0roAllblX YCAOBIIJIX. 3ap/l/l, 30Mall K Bell\~O VX XapaKl'CI'"-
3y!OTea BblCOI<OK CT4CSlUbROCTblO, M0ry! MIITe\blIO XP41111TbCn B 
CllelU/AALIILlX eMKOCTllX II II Jl:opnycax CP"ACTa A0C;UI<II. AonYCI'a-
.OT AJicneprnpOB4\tKe c nONOulLIO B3pLlB~4TLlX B~eCTa. nyreM Tep
MIIQeCl<OK B03ro'lKlt K p4CnLlAellKeM K3 p43AII'IllblX yCTpoiiCTB_ 

To6AQqa 3. 

C.oAo .. 3.pHll 30M&1t VX 

MOAexYNlPUU ",.p-
C4HIGP02P C7HI8F02P CII H26N02PS MY"'· 

MoaeKy,-'-puwA sec I~G.IO 182,16 267,37 

rtAomocn, Dapo.· no 
(,as 6.33 9.2 • ""l"'Y 

fLlprHOcn np" 
25 C. r/eM' 1.0887 1.0131 1.0083 

TOlf ... UM'lP34trHR. ,56 - 80 ·39 
C (aepeoXA4}Q.tUMe:} 

To~XIl KKHeUH., ·C 151.5 OKOAO 190 298-300 

AapAeJ.Ht Dllpa apR 
20 C. KK Hg 2,9 (apR 2S·CJ G.3 0,00066 

MakCHM&A.fo"" »t:ou~ 
UeHT\l0lP<. n.~a 
"P" 25 C. rIM 16 3 0,0105 

Ba....,." apH 2S·C, 
canTlluya3L1 1.28 - 9.n 

XopOWO p4CTaOpJlIOTCJI • BOAe It Opral!H~eC"KX p4CTBOPHTeAAX 
If MIITIW,Il0e llPeMJI COXp41U11OTC$I " oCSp4aOSUUlHXCR P8CTBO(laX, 
'ITO AeMeT !IX npafOAI.'!'NK MlI 38palKellllJl BOAOIICTO'lIlItKOB II 38-
nacoa, npOAOBOALCTllIlll. ORII XOPODIO anllTblBalOTCJI a MKOKp'CO'" 
R!oIe noxpLITHII. pe3KHY a ,apyrne MOTepHIlALI, Hc:nOill.:lyeMble npH 
a31'OTOBAellaR BOOPYJKeJlH1I a caaplIlKeRKlI. 'ITO C03A4CT npoGAe.,bI 
npK npOB"AeHHII Aer43aI\HH nOCAeAJIKX. 

B TO )f(e ape .... :IIlpRII, 3OM"" a ael1(CCTBO VX ... ,e,OT p43AHQIlJl 
a YPOBltR:X TOKCH'u'DCTK R AeT)"feCTH., Koropble oQ::ullBaloT BAItSlUHC 
HI1 cnoc06 ... "" npHMeHellKlI " 114 ""p4KTeP pewaeMLlx 30",,". 

S .... ro ..... pn p83AJI'IIIlIM a caoitCTBal< BetllecTIIO VX K ""PHil y""qllO 
Aona.uVltal' .apyr ,apyrtl - .lfttmAIIIOl1(&ll CTOpollll K~reCT B03l-fOlKKOcn. 
au6op4 mna orpalWIlOl1(ero Beute<:raa npu IIDuecellHH ""MlNeCKKX 
y ..... poB 8 3ABHCHMOcrH OT CJU4AbIBIIIol1(eiiea !)oUOH 06CT4J10BKH. 

3apKIl npeAJIO'lTln'e.Al>lIee npHMerum. 8 CA)"nIJlX. korA" Tpe6yeT' 
ell nOJl)"llm. lIeMeMellH ... ii 3</1</1et<T no YHH'lTOlKeIlH10 !<All ablftoAY 
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Sarin, soman and VX are characterized by high stability, can for long 
periods be stored in the special containers and in the bodies of means 
of delivery, they allow dispersion with the aid of the explosives, by 
thermal sublimation and by atomization from different devices • 

Table 3. Physicochemical properties of the toxic substances • 

*(See Original). 

Key: (a). Properties. (b). Sarin. (c). Soman. (1). Molecular 
formula. (2). Molecular weight. (3). Vapor density, air. (4). 
Density at 2S·C, g/cm·. (S). Freezing point, ·C. (6). 
supercooling. (7). Boiling point, ·C. (8). near. (9). Vapor 
pressure at 20·C, mm Hg. (10). at (11). Maximum concentration of 
vapor at 2S·C, g/m·. (12). viscosity at 2S·C, cpo 

They dissolve well in the water and organic solvents and can be 
preserved for a long time in the formed solutions, which makes them· 
suitable for the contamination of water sources and food supplies. 
They are absorbed well into the paint and varnish coats, rubber and 
other materials used in the manufacture of weapons and equipment, 
which creates problems while conducting of decontamination of the 
latter. 

At the same time sarin, soman and VX have differences in the 
levels of toxicity and volatility, which have an effect on the methods 
of their employment and on the nature of the applications. 

Because of the differences in properties VX and sarin 
successfully complement each other - attacker can select type of toxic 
substance during chemical attacks depending on the developing combat 
situation. 
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H3 crpOJI >KHBOH CHAW npOTHBIIHlCd H H36eJKIlTL CKOBhlBOIOlltero .N~H· 
CTBIIS OTJlolWIJou\ero BeUleCTBa • xOAe 1I0CAeAyJO~HJC 60eBblX Aeli-
CTBHK CBOHX BOHCK. Scm,eCTBo VX 1t.eACCOo6pa,3I1ee npHMCIUlTb no 
Kpynllopa3~lepllbIM l\eM~1 B rAy6Hlle paCIJOAO>KCIIHB BOHCK npOTHB-
I !11K". AOCTHrOB npH 3TO., lIallecellHB e~ly 311nHTeAIoIJ0 60AhlUHX no-
Tepb B lKIIBoil CHhe no cpaBHellHIO c norepBMH. KOTophie 6101J1H 6b1 B 
CA }"Iae npHMeHeHWI 3apHlla. DOAee npOAOA>KHTeJlbllOe nOCAe XH.,H-
'feCKoro lIanaAellWl IpeMlt HaCTynAellHlt TOKC03<p<peKTOB H CKoabl-
Balo~ee AeilCTBHe orpalWllO~ero B~ecraa AM CBOHX BOHCK • Ta-
KHK CA}"Iaax MOryr lie HHeTb onpeAeAltlO~ero 31111'feIlHlt. 

30Mal{ no YPOBIlIO TOlCCH'IIIOCTH H AeT}"Iecm 3BIIHHaeT npOMe-
JKyro'llloe nOAO>KeIIHe Me>KAY 3aPHIIOM H Bell\eCTBOH vx. Ao noltB-
JlCIIHlt BeUleCTBa VX 30Mall paCCHarpHBaAClI UK y!lI{BepCaAbHOe OT-
pa8illllO~ee Be~eCTIIO. npHroAHOe UK AM 3lIpa>KeHHlt aTHoc<pepLl 
napaMH HhH A3p030JleM C l\eAbIO llaHeCellHB HlIraAltl\HOIIHbIX nopa-
>KClllfli. TaK H AM HaHecellHlt nopaJKeHHli nyTeH B03AeiiCTBHlt Kan-

>J\JIMH no OncpblTblM }"IacncaM KO>KH H NUKe '1epe3 06H}'HAllpoaallHe. 
:C nOllBJIellHeM Bell\ecraa VX HI!Tepee K 30MaHy yroc. TaK ""K DJle-
U\4AH nopaJKellHlt 30MallOM npH npO'fHX paBHblX YCIIOBJlSX 3l1aqH-
TeJlldlO MellbUle DJlo~eli nopalKeHHlt .ell\eCTBoH vx. 
. 30MaIl. 06J1aA4lI BbIcoKoli TOKCHqllOCTblO H YMepclllloA Aeryqe-
. CTbIO. c03 ..... er cept.e:lJlble npo6AeMI~ 3Ill1\HTbI BoliCK OT lIero. nap .. 
30MGlla. 015p"3Y10~eCll npH B3pbtBe 60enplfnaCil HhH • pc3YAL1"re IIC-
napellKR IUlneAb era, nonlSBWHX Jl6 o&beKTbl BOOpy1KenWt H HCCT--
1I0CTb, cnoco6Hh1 Bbl3b1BaTh onaclloe 3Bp"JKeHHe A1oAei!. HX 06MY1w<-
IpOBa1tHA H cnepSUKenu. AH'JIIOro OPY'KRJI. BnyrpellllHX nOlSepxuoc::Teti 
ka6K11 H 60eSbiX ar,AeACIIHM.. OKa38BIJJHXOI D otJare nopa>KemtJl A8.JKe 

;,CnyCT.A IICCKOAbKO 118COB nqCII.e XHfoIH'IeCKoro 114'JaAeIlHJI. 3cfKPeKTHU-
UhlX MeTOAOB AerD,3D.Q,HH o&beKTOB, 3DpaJKeUIIWX nDpaMH :tOManD. lie 
CYU\CCTBye-r. n03TOMY H nOCl\f! npeoAOAemvi allara n~pa>KeIlH.n 30MD;-
lIoioi oUNnbiil COCTaB BWI}'>KAI!II ~ioc apew. npe6 ..... ,;. .. IlB,lle-
TbIX nponuiOrB3lIX. He6ABronplUl'DlLle B03AeilcrilHB. 003b1BaCMI.e 1111 
AH'IItlilii COCTOB CpeACT8eM1I njJo'nuiOXH.lll'ieCKol{ 3lI11\HTb1; np".oMrr I< 
nOTepe 6oecr1O!:o6llocm nOAP'l3AeJletudi H Hi aOBblMIlHIO. ...., 

B CBit31i "t! I<IIQeCTBeJlru.iHH H3HeHemlltMH B CHCTeMe cpeAcTJi 
npOTHBOXHMH'leCKOH 3B1I\IITI>i. BKIIIO'lOB ·iOMeKTllilll}'lo ·3aIl\HTY. 
Yllli'ITOlKClllle JKHBOH CHAI>/ nponiBilHKC C nOMolllblO XHMHQeCKHX 
6oenpilll4.COB MO>Ke:t'. III! AocinrllTbCII. B 3TOli C8113~ 8ClI\erno'niml 
30MaH C'i"aAH npeACTaBJllITb Hlrrepec ""K nOTCII~HBJ\bJloe. cpeACTBO 
MJI CKOBblBlIlIM xopomo 3a~HII\elllloro npOTHiulHKa, 

TOKCHKOAOrnJl 

Cllocq,opopraIlH'feCl<He oi'peaAllJOJl\He Be~CCTBa cnoc06i", "PO-
HHKaTh B OprBIIH3M pa3AH'fllblMH nyrB>JH. n.pbI If a3p030AJ. OTP".AiJ-
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Sarin is more preferably used when it is necessary to achieve 
'immediate destruction or incapacitation of live enemy target and to 
avoid restricting effect of toxic substance in the course of the 
subsequent combat operations of friendly troops. The VX is better 
used on large targets in the depth of the troop dispositions of enemy, 
inflicting in this case considerably larger losses in comparison with 
the losses, which would be in the case of applying the sarin. The 
more prolonged after chemical attack time of the onset of toxic 
effects and restricting effect of the toxic substance for friendly 
troops in such cases may not have decisive importance. 

Soman in toxicity and volatility occupies the intermediate 
position between the sarin and VX. Before the appearance of VX soman 
was considered universal toxic substance suitable for contamination of 
atmosphere by vapOr or by aerosol for the purpose of causing 
inhalation injuries, or injuries by the action by drops on the open 
sections of skin and even through the clothing. With the advent of VX 
interest in soman declined since the areas of the injury by soman, 
other conditions being equal, are considerably less than the areas of 
the injury by VX. 

soman, possessing high toxicity and moderate volatility, creates 
the serious problems of the protection of troops from it. vapor of 
soman generated during the explosion of ammunition or as a result of 
vap9rization of drops of it falling on weapons and locality, are 
capable of causing the dangerous contamination of people, their 
clothing and equipment, side arms, internal surfaces of cabs and 
fighting compartments in the stricken area even several hours after 
chemical attack. Effective methods of decontamination of objects, 
contaminated with vapor of soman do not exist. Therefore even after 
crossing area contaminated by soman personnel are forced for a long 
time to keep gas masks on. Unfavorable effects on personnel of means 
of antigas defense lead to the loss of combat efficiency of units and 
restriction on their activity. 

In connection with the qualitative changes in the system of means 
of antigas defense, including collective protection, the destruction 
of live enemy target with the aid of the chemical amrn~nition may not 
be achieved. In this connection substances such as soman began to be 
of interest as potential agent for restricting activity of well 
protected enemy. 

TOXICOLOGY. 

The organophosphorus toxic substances are capable of penetrating 
the organism variously. 

I 
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lOll.\KX BerqeCTB 1I0fU!A&IOT 1l J\L.IX8TeALllbJC nyi'H H ACrKHC BMeC1'e C 
BAIoIXlIeMLIM B03AYXOM, BIoI310111'"1 KllreMl\Holllllie nopaX(enHll. na' 
Plol, a,po3o.u. K I<pynllLle J<ll1IAH 0TpaaAJllolllKX BetI\een nOrJlOII\'IOT' 
ClI Ko",eii II 3IITeM npouIIK.JOT B KpOB~1l0e PYCAb, BLl3b1B.ft 1<0"'"0' -
pe30p6nJBIILle InepKyr .. IIJILlel nOpaJICellHlI. YnOTpe6AeHKe 1I0AhI H 
IlRUJ,II, 3apaJKenllhlX OTp!IIWIIOLqHMK BeLqeCTllaMlI, nplllloAHT K nepo· 
PMLIlhlM nOpaJKelll\llM. Opll KOIlTllKTe C napaMII II KartIIlIMH 0Tjla"N!' 
IOII\HX BeLqeCTll lIacryrtlleT MH03 rAll3. 

He3 .. BHCHMo OT nyreil n0cryrtJleIlWI, 1jl0cljlopopraHH'IeCltlle Be· 
LqeCTlla npOJIIlARJOT CBoe TOltClI'!eCKOe AeiicT2l11e nyreM Hllm6HpOBa· 
III1l1 (nO,l\llBAeJll\lI) XOAHll3CTepa31ot - ljlepMelrra, 06eCne'lHBIlIOLqerO 
pa3JIOJKellHe aIIe'J'HAXOMIHa· - MeAHaTOpa lIAJI nepCAanHKa HepB' 
HhlX IIMII}'IWCOB. HHm6HpOBaIlHe XOAIIH3crepa31ot npHBOAI\T It K36L1' 
TO'IJIOMY naKOllAellHlO al\e"rllJlXOAIIIlll B CHlIanC4X (npOCTpalltTallX 
Me7KAY ,I\II)'MlI lIepBIILIMH KAentIIMH'lIeilpOIIIIMHI l{ellTp4llbllOii H ne· 
pHljlepll'leCKoJ! HepBJIhIX CHCTeM, npHBOARLqeH)' K !IX nepcB036y",· 
A"'IHIO, CMeHllIOLqeM}'CJI TOpMOJKeIUleM. nepeBo36}'1KAellHe Mope· 
BKTllBllbiX CHCTeM BIoI3Io1B .. er MYcKapHllonoAoGHoe AeiiCTllHe, KOTO' 
poe KAillill'!ecl<.H npoRlWlerCJI Kal< nepeB036YlKAellHe nBpaCHMIJlITH' 
'1ecKoli lIepBHoil CHCTeMIi H C8Jl3IIHlIOe C HHM nopalKellHe rAll,a,KHX 
..... Wl\ H JKeAe3. nepeB03!1YlKAelllle H·pe .. KTHBIlIoIX CHCTeM Bbl3L1 ... • 
eT HHKOTHIIOnOA0611Wi 'cjJljleKT, KOTOPhlii npoRaJUleTClI K"" nepe· 
B03fiYJKAeuHe CHMndTH'leCXHX ranrAHeB It: Mlioueep&ALHblX cHHan~ 
coa nonepe'lllonoAoc .. TOii MYCKYAaTYPIoI. H .. <\>olle· 'niX 3q,$eKTOB 
npoRlWleTcn l{ellTpllAbllOe AeilCTIIHe <!>ocq>opopraIJII'IecKllx arpa.· 
AlIJOIl{HX aeUleCTB (01. Ta6A. 4). 

Toa..u"o .. 
Duo1Pn:J1tOAO,.. ... Cllne '4»cjJe.JtTW 

Atla.H. ~oC'.popopr.JII1 .. eCK"x DTpaBASJOUlIiX .e:~eCT. 

Myc;:apHllonOAo6l1Ge HttKOTHJlOnoAOtilloe 1.{ellTpaAWloe 
AeirnHe ,t.eAc:raHC AeKtTDKe 

rAI'" - NK~. CDUM &&1:0- MYClty.uTYP· - 06- rOAolua. 60.>- roAO' 
NOABIlIIH, YXYAWellHe 3pe- 111.· CAa6oCf'L. 4>K6. aOKpYJKenHe. apex. 
JlHI • TeMIIOTe K _"&.Mo. PHA.UltHK MUIUn.. CICO- lUlnpR>KeUHe, 'MOllMO-
Aeraae - 6pOHxocua3M. .... noen.., CAa60cn. UAA.HOcn.. CSeccollHlta . 
oAJlUlu. YAYWJ.e. 6pollxop- A,WxaTeAltlloA MYCXY' TpeMop. &TUCHa. 
~.,.. A_typH. n07epa C03uaRHA, TO-

epAAe - 6p4A1UtapAli .. eRMa.TH .. ,""e rallr- Illt ltOKA 111IH'leCKHC <y' 
OpriIlU' JI •• napeu... - ""K - ftXHKapAMR, ,I,OPOl'H. 
c,uollOl'f!'leIiHe • . TOWllOTa. DOILlweuuoa Bp1'epH' KOMa. ynleTenRe ALI-
nsuepcelCpeu.H_, CDa3MIoI. eAl>uoe A6UeJlIte. xaTe.\Lnoro • C:OCY~H' AHaps. 6A«!AIlo~ la.nux no- CTOABUral'CALlloro u,eu-
Aliyr.e .prattw - UOIW' KpOIOB. TpOB. 
wenJl.R IlO'TAHaocn., co· 
It.paUleUHe M"UOro nY'w' 
p. K M41'XH .. 
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vapor and aerosol of the toxic substances fall into the respiratory 
tract and the lungs together with inhaled air, causing inhalation 
lnJuries. Vapor, aerosol and large drops of the toxic substances are 
absorbed by skin and then they penetrate the bloodstream, causing 
skin-resorbtive (percutaneous) injuries. The use of water and food, 
contaminated with the toxic substances, leads to the oral injuries. 
The miosis of eyes sets in with the contact with vapor and drops of 
the toxic substances. 

Independent of the ways of entry, organophosphorus substances 
develop their toxic effect by the inhibition (supression) of 
cholinesterase, an enzyme, which ensures the decomposition of 
acetylcholine, mediator or transmitter of nerve impulses. The 
inhibition of cholinesterase leads to the excess accumulation of 
acetylcholine in the synapses (spaces between two nerve cell-neurons) 
of central and peripheral nervous systems, which leads to their 
overexcitation fOllowed by inhibition. The overexcitation of 
M-reactive systems causes the muscarine-like effect, which clinically 
is manifested as the overexcitation of parasympathetic nervous system 
and the connected with it injury of smooth muscles and glands. The 
overexcitation of H-reactive systems produces the nicotine-like 
effect, which is manifested as the overexcitation of sympathetic . 
ganglia and myoneural synapses of the transversostriated musculature. 
Against the background of these effects the central effect of 
organophosphorus toxic substances (see Table 4) is manifested. 

Table 4. Pathophysiological effects of organophosphorus toxic 
substances. 

*(See Original). 

Key: (a). Muscarine-like effect (b). Nicotine-like effect Ic). 
Central effect (1). Eyes - miosis, spasm of accomodation, 
deterioration in vision in darkness and distance (2). Musculature
general weakness, fibrillation of muscles, constraint, weakness of 
respiratory musculature. (3). Headache, vertigo, fear, stress, 
emotionalism, insomnia. (4). Lungs - bronchospasm, shortness of 
breath, suffocation, bronchorrhea. (5). Tremor, ataxia. (6). Loss 
of consciousness, [tonoclonic?] spasms. (7). Heart - bradycardia. 
(8). Sympathetic ganglia - tachycardia, increased arterial pressure, 
pallor of skin. (9). Organs of digestion - salivation, nausea, 
hypersecretion, spasm, diarrhea. (10). Coma, suppression of 
respiratory and vascular motor centers. (11). Other organs -
increased sweating, contraction of bladder and uterus. 

End Section. 
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KAHlIlIKa ocrporo nOpalKellHJI y BCeX OTp4UA.1110JqHX SCllleCn 
ItCp8ltO'napaAHTH'IeCltoro J\eiiCTl\lIl1 OAHllaKOBa. Pa3llH'IHII • CIIMmo· 
MaX nopalK''''"" H nOCAe,I\0ll4TeJ1bIlOCTb HX pa38HTMJ1 3IIBHCAT OT AO-
3b1 H nYTH nOCTyllAeIlJUI ftel1(CCTlI • oprallH3M. 

HHrlIJIJI1\Homn.le nOpaJKellHll 

npH HIIl·MlIl\HOltllOM B03AeiiCTBHH nOllaAeHHe CHMIlTOMOB nopa· 
)KeHHII lIa/SJI\oMI!TCl1 B nepsble HHIlYTb!, a npH BblCOIOlX KOIll\elrrpa' 
l\lUIX OTpaBAJlIOU\ero BCl1(eCTBa - HOMeJlTaJlbHO. 

npH HII3KHX ItOIll\eTpal\HIIX oTpaIWlJOI1(HX JleI1(eCTB (0,000 00 I
Mr/ JI II BIouueJ naCT)'IlaCT Jlel'K4ll crenem. nopalKellHll (MHOTII'IeCKall 
.p0PMa). npH :noil q,opHe oTpallAellHll npOlllWleTCJI • OClIOBlIO~1 Me-
CTlloe AciiCT8IIe R/>II. CIIMIITOM4MH nopaJKetJI\JI llJIAJIlOTCJ[ MH03 rM., 
'1YBCTBO crecnellllll H c.¥IIAIlBaIlHll • rpYAII (.arpyAHlIHblii 3Ij$cKTJ. 
npH ClIJIh}IOM HH03e (CYJICeUHe 3paQlta AO 1-2 MM 8 A114HeTpe} yeT-
pa'lHBaeTCJI CDOCOCSHOCTb pa3JIH'lan. npCAMeTbI acyMepltax H • TOOl' 
1I000, '!HTa'J1, H CqHTbl8aTlo nOQ3IIiJJljl npHCSopOB npH CMCSoM HCKYC' 
cneHHOM oCBellIeHHJI, xapaKTepHOM MJt K116HII H CSOCJlblX OTACJle-
lIHM. M3'" CII03Ma aItKOMOAA1\HH nOCTpaAABWHe He pa3JlHQaJOT 
npCAMeTI>IlIa YAIlAetlHH, lie M0ryT Beern uatiJIIOAellHe H npHI\CJlbIlYlO 
crpCJlbtiy, 0pHellTllpOBaTloCA Ha MccmoCTH. MHo3 conpoaOJIC,A.aCTCA 
lIenpllJl'lllbIHH 0UlYWCIIHlIMH • fMMX, nmepeMHeii cuep, IIc/iQJlLo 
WUM (:Ae30'11!QellHeM, 6oJIbi0 • 06Al1CTH fAll3 H Alia (BCJ\CACTBHe 
cnll3Ma IIKXOMOAAI\HII). 

npH nOIlBJIe\IKII 3IIrpYAIIHIIOfO 3cjJ.peKTa oti1.eM Jlero'lHOK BeIlTH' 
J\JIIIHH CY"leCTBCllllo Orp8I1H'IeJI, a JO.3a H<;I\OCTaTKa 803Ayxa no· 
CTpaAABIJlHC lie MOryT 8b1nDJIIUITb TlIlKeAblC <jJH3H'ICCKIIC lIarpYOKII. 
COBeplIIlITb B TOMne nepetie>KItH H T.n. AJ~xallHe • -UpOTHftOra3e 
Itpailllc ""TpYAlllIeTClI 113'311 OUIfWCHHlI y,,;ywbll. 

npH JlerJ<oA CTenellH OTp4BACIIHlI lIatiAlOAAIOTCA naC~lopK, roAO· 
BUM BOAL, CA460CTb. JUlWCAL, HHorAft TOmuoTll. nOCTpeNlBWHe lIa-
XOAJITClI B COCTOlIlIHH B03/iY1I<AellHJl, HX ABHlKCIIHll nopblBIiCTU, ollH 
HCIl1>ITI>I/WI1OT "YBmo CTpaxa, HlIorAA nepcxoAlll1(ec B COCTOlIIIHe 
apecca. 

npH JlerKoii crenellH OTpaBJIeHHlI ccpbe.llb1X napYIIICIIHH IPYlIK' 
!IHii OpraHK3MB lie npOHCXOi\llT, nOCTpOJ\BBWHe B roCOHTaJlH3al\HH lie 
IIYJKNIIOTCJI H MOryT OrpaHH'IHTIoCA J\IIWb aM6YAlITOpllblM Jle'lelllleM . 
O,a,lI4lCO pa/iOTOCDOCotiIlOCTb BOCTpB,P,aBWHX .. MenlO ClIH>KaeTCJI, 
·OHM IIY"'ABIOTCli B oCB0601K,b,eIlHH OT Ae>KypCTB II 8b1nOJlIIClIHll onc· 
paTHBHblX 38AAlIllii, nepesOAllTCli B KOMallAbI Jlbl3AOpaaAKRaI0U\HX 
nOA lIa!iJuoAellHe MeAlfl\HIICKOro nepcoHBJlll. /l,rtJI nQIIlloro BI~3AO' 
POBAeIIHll TPc6yeTCll 2·3 cyrol<. 

np" nopalKellHllx cp<;IIlIeii T.UKeern (6pc"xoCnDCTltQeC"an IIAII 
aCT>laTHQCCIUUJ q,0PM81 CSoecnoco6110CTb nOCTpB,6,llBIUHX yTpB'IHB8eT-
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The clinical picture of acute injury for all convulsant nerve 
gases is identical. Differences in the symptoms of injury and 
sequence of their development depend on dose and way of. the entry of 
substances into the organism. 

Inhalation injuries. 

1 

with inhalation effect the appearance of symptoms of injury is 
observed in the first minutes, and with the high concentrations of the 
poisonous substance immediately. 

With low concentrations of the poisonous substances (0.000001 
mg/l and above) begins the light degree of injury (myotic form). With 
this form of poisoning the effect of poison is primarily local. The 
symptoms of injury are the miosis of eyes, a feeling of constraint and 
compression in the breast (substernal oppression). With the strong 
miosis (narrowing the pupil to 1-2 mm in the diameter) is lost the 
capacity to distinguish objects in twilight and in the darkness, to 
read and to read readings of instruments with the weak artificial 
illumination, characteristic for the cabs and the fighting 
compartments. Due to the spasm of accomodation victims do not 
distinguish the objects at distance, they cannot conduct observation 
and aimed fire, be oriented in the locality. Miosis is accompanied ~ 
discomfort in the eyes, hyperemia of scleras, some lacrimation, pain 
in the region of eyes and forehead (as a result of the spasm of 
accomodation) • 

Upon the appearance of substernal oppression the volume of 
pulmonary ventilation is substantially limited, and due to the air 
deficiency victims cannot perform heavy physical tasks, run dashes at 
speed, etc. Breathing in the gas mask becomes extremely difficult due 
to the sensation of suffocation. 

With the light degree of poisoning are observed head cold, 
headache, weakness, cough, sometimes nausea. Victims are in the state 
of excitation, their motion are irregular, they experience the feeling 
of fear, which sometimes converts to the state of stress. 

With the light degree of poisoning the serious disturbances of 
the functions of organism do not occur, victims hospitalization do not 
require and can be restricted only to ambulatory treatment. However, 
the fitness for work of victims noticeably is reduced, they need 
release from the duties and performance of operational dutie~, they 
are transferred to commands of convalescents under observation of 
medical personnel. 2-3 Days are required for the complete recovery. 

With injuries of average seriousness (bronchospastic or asthmatic 
form) the combat efficiency of victims is lost almost completely. 
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CJI nO'n"H nOAIiOCThIO. K CHMllTOHantKe AenUfx nOpa)t(CIIHH IIpHCOC-_ 
A,HlIJIJOTCR: 6pOHXOCmI3~1. npoftaJUiloll(HliCJl 60"'1010 :Ie rpYNiUOH, IS '3a-
TpYAUeIlH~ AJJlXamm, oco(Scnuo UB BLfAOXC. B n01nt.AC!IIHH OAhUUKH, 
npllCTYJIOB YA)'lIII>JI, XapaKTCpHLlX MJI acrMIJ. ~.AaRIIIIIH lie MO-
JlCCT JfOpMaAt.lIO CTOJlT& J( C "CALIO oi5he.,.eJlHR npHIIHfo.OCT B'oIIIYJK-
Aelllloe nOAYCMNI'lee nOAOlKelllle. 1\11110 n0CTpwawero CllflCCT. Or-
Me'laeTCJI K8U1 ..... " C OTACJlellflCM as/3Koli >lOKpoTLI 113'38 YCIIJICIIIIJI 
AeJJTeAbllOcrH liPOHXHMbJlLlX lKeAe3. ::ITa MOICPOTII MO>l(eT 118Ka1lAH-
B4TbCJlI B03AYXOIIOClII>IX nyrltX, )'CHAllBalt CTeneH" YAYUJblt. CO CTQ-
POIIL! AerKHX npOllL\lllOTCll npll3118KII oCTpoli 3>1<j1113e>lbl. nOp8)1(e-
IIl1e COnpOBOlKNl8TCl1 paCCTpoliCTBOM lKeAYAO'lHO-KIIWe'lfloro Tp8K-
T8, npOJIBAlIlo//{eroClt • nORllJlellll1l TOWHOTIi, PBOTbI, Telle3MOB KII' 
we'lHIIKa II AIflIpeII. Y nocrpa ..... BUIIIX lIaliAlOAllIOTCJI p8cnpOCTp8l1ell-
lI"'e Mllo<jIHIi))JtMllIIIIH, HbIIIle'llfUe cn83MbI H CMlioCTb OTACALIILlX 
"'IoIWe'lIl"'X rpynn, lio ... 11 B 01i ... 8CTH cepAlIII no TIIny CTClloKapAII~e-
CKHX. nYALC H 8pTep"aAbllOe ...... Mlllle CT8110BJlfCJllleycrojj'lIlRbI~IH, 
KOOPAHlI81lllJl AfIl1)1(elfllil H.pywaeTCSI, B03>10>l(1I0 lIapyweHHe OPH-
e1mI.\HH. 

npH nOpa>l(ellHJlX cpcAlleli TlVKeCTII QT>lC'laIOTCJI 3HOIlHOlleAb-
Hble IIapynlClfHlt, cnyTalUloCTb MLlUlJlellllJl, 'lYBCTBO crpaxa. B03MO)l(-
JlO aO~IIUkUOBeJJHe CTpecco8oro COCTORHHII. nOBCAClrHC nocrpa-
AUWHX .10>l(CT CTATb lIellAeKBATllblM, arpeccHBIfLlH IIJIH x.paKTCp-
HLlM MJI r ... yl5oKoli AenpccCHII. B03MO"'1I0 COnpOTIIMelfHe MeAnep-
COl/eAY co CTOPOHbI nocrp8AABwHX. 

OnHcollIIl"C paccrpoilCMI. lie 1I03804"'OT n0CTpiWIBluHM yl/p8s-
ASlTL 60CBLlNH t-faWHHaMK. nQAL30lUIThCJI 0PYJKHCt-t, 4AeKHI!!ITJIO ftl ... • 
OMllSm kON4fFAhi, OPHCHTHpOBan.cJl H4 NeC'mOCTH. onpCAeNlTb Me· 
CTa cBoero pacnoAO)f(enWI 8 CTpOJO CHOUX n0A(>ll3AeAeIlHH H onto· 
CHTeAbltO npoTHBltHK6. 

nOJIIIJKelllll.re cpeAlleii TJI)I(ecn< HY"'AII1OTClf B roCIIHT .... U38IlU" 
liS CpOK AO 2-3-x U"AeAL. B 3TOT IICPHOA Y 1I0I"')I(Cl/llloIX >Ioryr co-
XpaHIITLCR ro~08J1&le t50AU. lfenpHRTllbie OUtytileJUUI " 06MCTIt CCPA· 
II., IICYCTOHQHBOcra. nyAbC" II "P""PHaAbIlOro MBAelUUI, KOIUM.p"Lle 
CflOBHACflHR. MOlKeT OTMe'laTt.CR alHJKeUHe HIITeM.eKT8. 

nOp8JKellHe TR"'eAOH CTenelfH (reIlCp<Wf30aaIlJl ... HAH CYAO' 
PO"'"0-IllIPaAHTIf'lCCK.JI <jIOpM.) p83BHB.eTCJJ 'lepC3 IICCK04bKO ce-
KYlIA IIDCAC B03AeliCTIIHR liO ... "'UHX A03 OTpaIWlIOII\el'O nelllCCTl1d 
HAli p,pYKC 1I0c}'e ONIOro BAOX •• nCpHOI\ CKPloITOl'O l\eliCTIIHJJ TlpH 
noM OTcYTCTRYeT. nOp8"'ClfHe MO"'CT n8q.na C p838HTHn COCTon-
n"JI OrAywellHlI, llOAIiOH Ae30pHCI/TIII!HH B npOcrp8I1CTae " ape>le"H 
HAH c np"CT)'tIOll YAYWI>JI, BCh"A 30 KOTOPLI>lH lI.cryn.IOT CYI\OPOI·K. 
AM 3TOH crenelUt nOp8)1(eJlHJI X"p8KTeP"O nOJlRA<'JIHe CYAopor liB 
eIlolre Beeii nt~IMLl CHHnTOr.rOB. OX434HHe cBoeapCMelJllOH repancB-
'I'H'feCKOH lalmtAonroii) nOMOU{H H cap.,onOMOlJtH B COCTOflllHIl TJJ>KC-
Aoro nopaJKclJWt rtpeACTI!!ISMleTCJJ npo6AeN4111'1llh'''I. 
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To the symptomatology of light injuries are added bronchospasm, 
manifested by pain behind the breast bone, in the difficulty of 
breathing, especially during the expiration, in the appearance of 
shortnes$ of breath, attacks of shortness of breath characteristic for 
asthma. Victim cannot no~ally stand and for relief assumes forced 
half-sitting position. Face of victim turns blue. Cough with the 
production of viscous mucus due to increase of the activity of 
bronchial glands is noted. This mucus can be accumulated in air 
passages, increasing the degree of suffocation. The signs of acute 
emphysema are manifested from the direction of the lungs. Injury is 
accompanied by the disorder of the gastrointestinal tract, which is 
manifested in the appearance of nausea, vomitings, tenesmus of the 
intestine and diarrhea. In victims are observed distributed 
myofibrillations, muscular' spasms and weakness of separate muscular 
groups, pain in the region of heart (stenocardia). Pulse and arterial 
pressure become unstable, motor coordination is disturbed, disruption 
of orientation is possible. 

With injuries of average seriousness are noted emotional 
disturbances, tangled nature of thinking, feeling of fear. The onset 
of stress state is possible. The behavior of victims can become 
inadequate, aggressive or characteristic of deep depression. 
Resistance to medical staff on the part of victims is possible. 

The described disorders do not make it possible for victims to 
drive combat vehicles, to put to use weapon, to adequately execute a 
command, to be oriented in the locality, to determine their location 
in the formation of their units and relative to enemy. 

Those with injuries of average seriousness need hospitalization 
for up to 2-3 weeks. During this period those affected may have 
headaches, discomfort into the region of heart, the instability of 
pulse and arterial pressure, the nightmarish dreams. Reduction in the 
intellect can be noted. 

The injury of severe degree (generalized or convulsive-paralytic 
form) is manifest several seconds after the action of the large doses 
of the poisonous substance or even after one inhalation. Latent 
period in this case is absent. Injury can begin with development of 
the state of stupefaction, complete disorientation in the space and 
the time or with the attacks of asthma, following which begin the 
spasms. The appearance of spasms against the background of the entire 
range of symptoms is characteristic for this degree of injury • 
Rendering of timely theraputic (antidote) help and self-help in the 
state of severe injury is problematic. 
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npK 6AaronOAY"IIb1>1 IICXO,&.C nOpalKelllll~ii IIYlKN'CTC~ a rocnK' 
TMII3al\1I1I lIa CpOI< \-2 HeCJll\1l II 60Aee. B nep"o,&. rocnllTaJiIl3&' 
l\HH y nOCTPa,a.IlBwero 803HOltlll0 nOJlHAellHe npK31U1Koa IIcpall

o
, 

nCIIXII'IeCKIiX pllcCTPOilcTB. IIJ(AIO'UllI AenpeccKlo. 6pe,a.ollble MAeli. 
COCTOlIlllle TpeBOrli H HCTepHH. 3HOl\HOIIMbllytO lIeYCToiloHBOCTb-
AenpeccllBIIOC coCTOnlllle HOltlCT COXPlllUtThClI 118 npOTllltl

CIIHH 
IIIC' 

CTn MCCJllI,eB. 

l\OllUIO.Pe30p6'tHBlIl>le nopalKellllR 

l\OlKII0.pe30p6T\1l1\11~e nopalKelllill OTAII'IIlIOTCII OT HllraM11
1I01I

' 
IU.tX 118A110

He
>l Cl<pblTOro (MTelrrllorol nepHoAIl ,&.cilCTllIilI npO,&.OA· 

ltlllTeJlbllO
CTbIO 

OT lIeCI<OJlbl<lIX ,&.CClITI<OB MHII)'T npll B03ACiiCTBHII 
AeTllAbIlblX A03 ,&.0 10 'l8COB'1I 60Aee - npH MellbWHX ,&.038X. nopll' 
lKelllill IIllcrynlllOT npH npJlMOH nona,&.IlIIHII MneJIb OTpllBAllloU\ero 
Bell\eCTBll IIIl OTI<pbITble (lIe31l1l\HlI\ellHblel yqaCTl<H KOlKH rOAOBbI H 
A\l1\1l. p)'l< H APyrHX qllCTeil TeAll •. 06b1qH"" o,&.elKl>P OCJ\06MeT TOK-
c034>4>eKT. 110 He 38l1\HlI\aCT oT B03,&.eiiCTBIilI MneJlb mpllBAllIOU\ero 
Bell\CCTBIl, npH 60JlbWHX IIAOTIIOCTllX 31lpalKel\llJl I<IOlKeT IIllcrynHTb 
nopllltlellHC nepCOllaAII. O,&.eTOro B 3IlU\lITHble KOl<ll\AeKTbI nOBCe,a.· 
lIeBIIOro 1I0weHIilI. 113rOTOBAlIel<loro 113 TKlllleii. npOnllTlllUlblX norAIl' 
U\IlIOII\II1<1H cQCTIlBaHIi. 6YM TO yTOJlblllUI nblAb IlAIi XII~III'ICCKllii pell-
relIT, 3a11\11T

1l 
OT KpynllblX KllneAb H 1l3p030Aeii 0TPllIWIIOIl\HX fte-

lI\eCTB Ha,a.elKIIO 06eCne'lHBaCTCJl AIIWb KO>ll\J\eKTIlI<IH cpc,I\cTB 3all\H' 
TbI KOlKli. 113\'OTOBAJle)lbI>l1I 113 oc06b1X npope3HIIClUlblX Tl<lllleii IlAH 

lIAellO'llIblX I<I8TepllaAOa, npll nonll,&.IlIIIIH MnCJIb OTPIlBAJlIOII\Cro aell\CCTM lIa OIl.lyll· 
AHpOBallHe OHH BnllTblB610TCli a TKllllb. O,&.lIal<O npH 3TOM lKllAKU 
4>a31l aell\ecTB

ll 
KOltlMOrO nOKpOBIl He ,&.oCTHrlleT. Il nop"lKCJIIIC 

npoHCXOA"T 3a C'IeT B03,1\eiiCTBIilI napOB. 06pll3ytOU\HXCJI OpH IIC' 
napellHII ICaneJIb II IIIlKIlIlAHBBIOII\HXCR B nOAI<OCTIO)11I0

M 
npo' 

CTP"IICTBe, t(OlKII0.pe30p6Tllallble nopalKellllJl 116CTyn610T II IIpli 
a03ACHCTBHII TOAbl<O napoa OTPIlBMlOlUero 8CIl\eCTft6 np" a .. co· 

KIIX KOIII\CllTpal\lIJ1X. Cl>oct\lOpoprallll'lCCKlle 8elUeCTM npll pC3op611l\1I11 B KOlKY lie 
Bbl3b1a810T pll3APOlKalOu\era 34><I>eI<T8. npll nonaAll"HIi K6nCJIb OT' 

. pllBAJlIOlI\ero Bell\eCTIIIl IIIl IIe30ll\HII\ellllble Y""CTl<II TeA8 1I0nllAJl
CTCR 

AlIlIIb _ryCHlUlJl KOlK8". 6 TIllOKe npoIICXO,&.IIT BblnoTeSlllIHe lKlI,a,K0' 
CTH. conpoa

O
lKA

6e
l<loe 4>1I6p1lAMPIIbIMIi I<Iblweqllbll<lH no,&.eprII81l11ll· 

RMH 8 I<IeCTllX 803,&.eiicTBlilI OTpIlBAftloll\ero BeII\eCTIIIl. n03TOl<lY no' 
CTPWBWHii eIlM I<IOlKeT lie 31ll<leTlITb I<IOl<leHTIl non8All

IIHH 
IIIl era Te' 

AO DTP"BAJlIOlUero aelUeCTBll •. """ "ero nOHBAeUHe • TIlKIiX CAY'/6HX 
npH3Ii6KOB nop"lKellllll )IOlKeT 01<63aTbCJl coaepwellll

O 
UcOlKIiAIlU' 

UlliN. 
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With satisfactory outcome victim needs hospitalization for the 
period of 1-2 months and more. In the period of hospitalization in 
victim is possible the appearance of signs of neuropsychic disorders, 
including depression, delusions, the anxiety state and hysteria, 
emotional instability. Depressive state can persist for a period of _ 
six months. 

Skin-resorbtive injuries. 

Skin-resorbtive injuries differ from inhalation by the presence 
of a latent period of effect with duration from several tens of 
minutes with lethal doses to 10 hours and more in the case of smaller 
doses. Injuries begin upon the direct entry of the drops of the 
poisonous substance in the open (unprotected) sections of skin of head 
and face, hands, arms and other parts of the body. Everyday clothing 
weakens toxic effect but it does not protect from the action of the 
drops of the poisonous substance. At high contamination levels can 
begin contamination of personnel dressed in the everyday protective 
gear made of cloth impregnated with absorbing material be it the coal 
dust or chemical reagent. Protection from large drops and the 
aerosols of the poisonous substances is reliably provided only by 
means of protection of skin, prepared from the special rubberized 
fabrics or the film materials. 

Upon contact of the drops of the poisonous substance with uniform 
they are absorbed into the cloth: however, in this case the liquid 
phase of the substance the skin does not reach, but injury occurs due 
to the action of the vapors, which are generated by the vaporization 
of drops and which are accumulated in the space beneath the suit. 
Skin-resorbtive injuries begin also under the effect only of vapors of 
the poisonous substance with the high concentrations. 

Organophosphorus substances with resorption into the skin do not 
produce irritating effect. Upon the entry of drops of the poisoning 
substances in the unprotected sections of body appears only "goose 
skin", and also occurs the sweating of fluid accompanied by fibrillar 
muscular twitchings in the places of the action of the poisonous 
substance. Therefore victim himself cannot know the moment of contact 
with his body of the poisonous substance, for him the appearance in 
such cases of the signs of injury can prove to be completely 
unexpected. 
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Cy6AeTIlALIiLle 1'.03101 a nepHY'O o~epeAb HL,"IdB810T pBCCTpoiicl'-
B8 lKeAYAOQUO-KHWe'!IIOro TpaKT8 (TOWII0T8, paoTa, AH8penJ. eM-
6= MI>IIUII, a03MOlKJILI rellepllAH30B8I1HLle nOAep"lIuaIlHll ~".U"I II 
CYAOP0I'II_ npH 60JlbWHX A03ax n0CTp<lNlawlle N0ry'!'" Blle3.nll0 110-
TepRTb C03UaJlHe. Bna~ 8 COCTORUHe )COManco. • 

Ae~ellHe KOlt(II0-pe30pfim.llb1X nOpBlKellHii 3.TflYAlleIl0 H3-3a 
TOro, ,",0 0TPaBJlllIOlllee 8elQecTIlo 6L1CTpo Bmm •• aCTCJI " KOlt( y. "'-
KanAHBaeTCR IS nOAKOlKUO-JKHp<)BOH lCAe'NaTKe!, nOCJ\e qero 0110 no-
crenelUlo npolIHKaeT R "POUIlDe PYCAO II nOn/WICT • pa3AH .. II • ., 
oprallLl, HapBDIHBall Tlllt(ecn. nopalt(ellHll. 

npH n e pop & JI " Ii 0 M nocryrv.ellHH 0TpaRJllllolllero aellle-
CTIUI B OpraHII3M C npOA)'KTBMH nHTBlIHJI !WI mm.eBoJ:\ aOAoii nep-
Rlole CHMOTOMLI nOpB)KeJlHJI nOB8All1OTCll '1epe3 S-30 MHIf)'f, aKAIO-
'IlUI CAJOIJOTe'leIlHe, TOWJlcny. PJl01j'. fiOAK 8 o6Aacm )KUBOTa 11 AHa-
pelo. 

nOCAe aceCL/lI8I1Hl1 OTpaBJllllolQero aell\eCT8e a Kp081. npll 
TpBIICAepMaJ\DIIOM H nepopaAl.HOM n0C1)'llAeilHII 8 3aBIICH.roCTH OT 
A03L1 COCTORIiHe nO<:TJlOA8Bwero II CHMOTOMW nopalKellHii nOAofill1d 
'BKOBWM npH H1lr11AllI\HOHIIOM nopalKellllll_ 

3apHII, 30Mall H BeutecT80 VX o6JIJIAlIIOT K}'M)'AATHBllblM AeiiCT-
BlleM - no Mepe }'lleAII'Iellll" IIp0AOJl)KHTeJI""0CTH B03AeiiCTlllfll 
HJlH }'IIeJIH'IeliHII '1HCJ\Il HllTOKcHKallHii B Te'lellHe cyTOK TOKCH~e
CKHe 3q,rj>eKTW ycHAlmalOTCR, crenellb nOpalt(ellHJI npH 3TOM OK.3hl-
B4eTCJI npHMepllo TOKOBOM K8K H npH OAII0p43080H B03AejkTBHH 
c)'MMapllo nOJl}"lelllloii 1'.03101. 

B03MO)KIIOCTH altTK,6,onloJ:\ TepanHH OTpa8J\ellHA BetI\eCTBOMH 
IIepBllo-ilapllllll11AeCKoro AeiicTIIKJIorp8llH'1ellhl - HX npHMenCIIHe 
MO>KeT ClUICTH -'KH3U£ nOCTpaAallweMY. HO lie nOMo*er aOCCT8UO& 
all,... era fioecnocofiHOcn.. npH TJI)KeJ\LIX rpopMax DTPaOJlCIIHlI 113-3a 
nOTOMoprpOJlOrH'IeCKHX AerepaTHBHLlX H3MeHeHHii 8 lIepBlloii CHcrc-
Me, cepMe, nepellxHMOT0311L1X oprallax MOlKeT CCpbe31/0 nocrpo-
AOTD 3AopoBLe nOCTflaAoawero. 

3<t><S>EKThI nPHMEHEHHJI 

P43J\H1.,:HJl B TOKCH'IIiOCTH H II rpH3HKO·xHMHtfeCKHX CBOHCTB8X 
30pHHB II BeuteCTDa VX 118XO,a,llT OTp8lKellHe B cnoco6ax HX fioeaoro 
npHMeUetIHJI. 3 II. P H H npHMeU.AettJI. OCKOAO'lflO·XHHH'leCXJfX 
cllapnACx, NHflilX, KIlCCeTJIhiX 3Jt.eMeJtTax, cua6~elUlhlX 83pb1B8Te-
JleM YAap"oro AeiiCT1lKJI. C nONolll"'o 30PJ1A4 B3PLlB'I4roro BeUlc"", • 
KOPnyc lloenpHllllco P"3pLlBaeTCll 'UI OCKOJIKH. 4 3&pHII p,po(!IITCJi, 
ofipa3YJ!' 06Al1KO n~pos H UP03OJ\J1. c.."AOHOTeAbIfO, • lIenocpeACT-
BellIIOii t5J1H30C111 OT MeeTli pa3pLlBO fioenpHnoco nCpCOlfall, soapy-
lKellHe II APyme ot51.eKTLI n0AI'B:lAeJleHHii, OJCa30BWlleCR • o.are 
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Sublethal doses first of all produce the disorders of 
gastrointestinal tract (nausea, vomiting) diarrhea), the weakness of 
the muscles, are possible the generalized twitchings of the muscles 
and spasm. In the large doses the victims can suddenly lose 
consciousness, fall into the state of collapse • 

4 

The treatment of skin-resorbtive injuries is hampered because the 
poisonous substance rapidly is absorbed into the skin, is accumulated 
in subcutaneous fat cellular tissue, after which it gradually 
penetrates the bloodstream and different organs, increasing the 
seriousness of injury • 

Upon the oral entry of the poisonous substance into the organism 
with food products or drinking water the first symptoms of injury 
appear after 5-30 minutes, including salivation, nausea, vomiting, 
pain in region of the stomach and diarrhea. 

After absorption of the poisonous substance into the blood upon 
the trans-dermal and oral entry depending on dose the state of victim 
and the symptoms of injuries are similar to the those accompanying 
inhalation injury • 

Zarin, soman and VX possess cumulative effect - with an increase 
in the duration of action or increase in the number of intoxication in 
the course of twenty-four .hours toxic effects increase, the degree of 
injury in this case proves to be approximately such as under the 
single effect of total obtained dose. 

The possibilities of the antidote therapy of poisonings by the 
substances of the neuroparalytic effect are limited - their 
application can save life of victim, but will not help restore his 
combat effectiveness. With severe forms of poisoning due to 
pathomorphological degenerative changes in the nervous system, the 
heart, the parenchymatous organs can seriously suffer the health of 
victim. 

EFFECTS OF EMPLOYMENT 

Differences in the toxicity and in the physicochemical properties 
of sarin and VX are reflected in the methods of their combat 
employment. Sarin is used in the fragmentation-Chemical projectiles, 
the mines, the cassette [multiple-component? - Ed.] elements equipped 
with impact fuze. with the aid of the explosive charge the body of 
ammunition is torn to the fragments, and sarin is crushed, forming the 
cloud of vapor and aerosol. Consequently, in immediate proximity of 
the place of the break of ammunition personnel, armament and other 
objects of units in the stricken area, undergo the effect of both 
vapor and aerosol particles. 
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1I0p4lKeJlHl!, nOABepralOTCJI 1I03Aeiit."TIIHI0 H napos, II a3P030Ablll.X 
qacnnt B TellALle AHH qaCTHI\bI a3p030Al! 3BpHlla IiblCTpo Hcnllp"IOT-
ClI, TaK 'ITO IIA OCIIOBHOM nyrn ABHlKellHll OIiMKa 3apalKCIIIIOH aT-
Mocq,epbl nOp4lKellHe AIOAeH H 3BpalKellHe pa3AUqllbiX oli"eKTOB 
npOHCXOAHT TOAbKO 30 cqeT napol aapHIIII. B XOAOJI,Hoe apCMJI, OCo-
liellHO npH oTpHllaTeAhllbiX TeMnepaT)'p8X OKpYlKalOU\ero B03,o.yxa, 
n.pbl 3apl!1I8, 0lipa3)'1OII\HeCJI II MOHem 113pbl1l8 60enpHnaCII, KOII-
AellCHpyiOTClI, 06pa3YJI BTOPH'lHblH 113P030J1J0 IIb1COKoii AHcoepOIO-
CTH. 06p4.0B8I1He IlTOPH'lIIOro 113P030Al! OC06el!HO Xllp4KTepIlO MA· 
30MaH8. eCAH on "pHMeUAeTCJI 8 81laAOnrtllWX 60enpHMcax YAlIPUO--
ro AeiiCTaHl! HAH MeTOAOM TepMHqeCKOii 1I03ro1lKH. A3P030Ahlioe 
ollAOKO 3llpHIlO K , OC06eUHO, 30Matul B To.KHX YCAOBHJlX MO)KeT CO .. 
Xpawm.Cl! Ha BceM 11)'1'1! ero nCpeMell\CIIH>I • Oqare nOp4lKellHlI H 
BbI3b1B11Th 60Aee onaClloe 1I03AeiiCTBHC Ha nepCOll1IA, a TIIJt)Ke npl!-
BO,a.HTh K 60Aee CKAhIlOMY 3Bp4lKeHHIO OpylKHlI, CIIIIPlIlKellHJI, 60e-
Boii TeXIIHKH. 

npH p43pblBe 60enpHnaCII y,a.aPl!oro AeHCTBHlI II rpyuTC 06pa:lY-
eTCJI l!e6oAbwIIlI BOPOI!"", CTeHKH KOTOpoii I! Bbl6poWeHHblii npH ee 
06p!l3088HHH rpyHT IIIICblII\8IOTCJI OTpaIlAllIOII\HM Bell\eCTBOM II II no-
CJ\eAYIOU\eM CAYlKaT BTOPH'l_ HCTO'IllHKOM 30palKeHHJI 80s,o.yxll II 
0'llU"e nOp4lKellHll, COXpallJllOlI\l!MCJI OAHI!-,a.aa qaca II Aeruee IIpeMR 
H l!eCKOAhKO qaCOB 3HMoli B CAyqllC npl!MeHeHHl! 3Bpl!llII HJ\I! lie-

Cl<OAbltO CyTOK npH npHMellellHK 30Malla.' • 
06pa30BaBweeCJI OIiMKO napoli H 113P03OAR 3apHIIII MI! ,0MaHa 

B nOCAeAYlOlI\eM nepeMell\lleTCJI no Be-rpy K pa3MblBlleTCJI II COOTB(!T-
CTBKII C 3BKOlIllMH pacnpOCTp811ellHJI B npH3eMliOM CAoe aTMoc<jlepbI 
Al06LIX lIeBecoM"'X npHMcceli. npHqeM KaK AH50 nOBAHlITb lIa xa-
paKTep ero ABIIlKeJlHlI peBAhllO HeB03MO)KJ,0. 

B e 11\ e C T II 0 VX BBKAY ero oc060 BblCOltOii KOlKHO-pe30p6-
THBHOii TOKCII'IIIOCTII npuMeJUieTClI B 60enpKnaC8X AHCTalll\HOIIIIOro 
AeHCTBHlI, c nOHOlI\blO KOTOpbIX 06pa3yCTCl! nOTOK rpy!5oAHcnepc-
HOro 113pO.0AR. Pa3Mep qaCTIIII a3p030AR OKa3 .... aCT BAlfnHHe Ha 
TOKaNeCKHH 3q,cj>eKT npH 0AHHIIKOBbiX nAOTHOCTJIX Up4lKeHHit KO-
J1(1!. OT pa3Mep4 qaCTIIII 3aBHCHT CKOpOCTL oce,a.allHlI HX H3 1I03AY\U-
Horo nOTOf(a, OT KOTOpoli, II CBO,O O'iepCAL, 311BlICHT pacnpCACAeHHe 
BcweCTlla Ha nopaJl(aeMoli 1I/I01I\IIAII. HlliiAello, qTQ AAR apTIIMepHH-
CKHX OlllPRAoa cpeAHHii A,lfaMeTp qaCTHIl 1l3p030Al1 BClI\eCTllll VX 
AOAJI(el1 6b1Th paaeH 120-150 MKM. npu 3TOM .... COTe pa3p ... a Clla-
PIIAo' ffIIA rpyJrTOM ,0.0"""111 I\Lmo paSIIOH 10-20 M. CpeACTB8 AOCTBA-
ItK Bell\eCTR8 VX 60Aee KpynllblX pa3MepoB (60ee .. e qaCTlf TBKmqe-
CKHX H onepaTH8110-TI!KTH'IeCIlHX paKeT KOIITCHlleplloro cnapmKe-
IIHJl, UHll6oM6&a, BLlAHBlIhle aaH8LtHOHltWe npH60pw) C QeAblO AO· 
CTK>KeHHJl OnTHMaALlloro pacDpt!AeAeUKR BelU,eCTBD 118 MOIlI.l1AH ftc .. 
AU npHSOABTCJI B AeliCTlllle Ha ."'COTa", AOC1'lfralO!llHX, • 35RHCHMD-
CTH OT KaAH6p4 60enpl!naca H CH.\bI seTpa e MOMem npHMCllellHJI, 
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On warm days the particles of the aerosol of sarin vaporize rapidly, 
so that on the basic path of motion of the cloud of the contaminated 
atmosphere the contamination of people and different objects occurs 
only due to the vapor of sarin. In cold weather, especially at minus 
temperatures of ambient air, the vapor of sarin generated at the 
moment of the explosion of ammunition, are condensed, forming the 
secondary aerosol of high dispersion. The formation of secondary 
aerosol is especially characteristic for soman, if it is used in the 
analogous ammunition of percussion or by the method of thermal 
sublimation. The aerosol cloud of s'arin and, especially, soman under 
such conditions may be preserved over entire path of its movement in 
the contaminated area and cause more dangerous effect on the 
personnel, and also lead to the stronger contamination of weaponry, 
equipment, combat materiel. 

With the break of ammunition of percussion in the ground is 
formed the small crater, whose walls and ground thrown out with its 
formation are saturated by the poisonous substance and subsequently 
serve as the secondary source of the contamination of air in the 
stricken area, which persists one-two hours in the summer time and 
several hours in winter in the case of sarin or several days with the 
use of soman. 

The formed cloud of vapor and aerosol of sarin or soman 
subsequently moves downwind and dissipates in accordance with the laws 
of propagation in the atmospheric boundary layer of any weightless 
admixtures, [? it being actually impossible to effect the nature of 
its motion ?]. 

VX in view of its especially high skin-resorbtive toxicity is 
used in the ammunition of remote effect, with the aid of which is 
formed flow of coarsely dispersed aerosoL The size of the particles 
of the aerosol has an effect on toxic effect at identical 
contamination levels of skin. On particle size depends their settling 
rate from air flow, on which, in turn, depends the distribution of 
substance over area of coverage. It is established that for the 
artillery shells the average particle diameter of VX aerosol must be 
120-150 ~m. In this case the burst altitude of the projectile above' 
the ground must be 10-20 m. The means of delivery of VX of larger 
dimensions (warheads of tactical and operational-tactical rockets of 
container [cannister? - Ed.] loading, aircraft bomb, spray equipment) 
for the purpose of achievement of optimal distribution of substance 
over the target area are set in action at altitudes, depending on the 
caliber of ammunition and wind force at the moment of application, of 
800-1200 m and more. 
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800-1200 M II 60Aee. B 3TOM CAY'\ac APOIiAeIlHe" aeU\cCTlla VX 
." npOH380AHTCli liB KA!1J\H 6QJ\ee ItpymlblX p<l3MepOB C TeM. 'lT06LI 

OIlH CHOrAl! "OCTll'lb rpyura 8 3aABmiOM pailolle, a He p<lcceHBMIICb 
AMeKO 311 np""eAaMH IleAH. C'ImlleTCR, 'ITO A,MI 3THX CP""CTII ,,0-
CTIIBKH XBpaltTepllO wolSAellHe OTpa8JIJI10l1\ero ael1\eC11la lIa Karw, 
CO CPEWIHM pa3MepoM .c00-600 M1tM 8 AHaMe-rpe. B OTJIK'IHe OT 
napoa, 'Iacntulol a3p030JUI 06AaAatar Hllepl\Heli H npH ac-rpeqe nOTO-
Ita i: nperpaAoli lie CA~ JlHIIHlIM nOTOKa a03AY"a, o6TeKaIOU\erO 
nperpaAY, 3a C'leT HHepUHollHblx CHA OTJtJIOHRIOTClI OT IIHX, IIpHXO, 
Nrr ao B3aHMoAeiiCTBHe C nOBepxlloCTbIO nperpftALI H oca:>K,6.BIOTCJI 
110 lIeli. CreneHb ocaJICAeHHR a3P030JlbllblX '1aCTHI\ lIa nosepxHocrn 
nperp"Aloi 3aBHcHT OT AHcnepcHoCTH 113P03<W1, CltOpOCTH Be-rpB H 
AHllelitlblx pa3MepoB nperpllAbI. 'UCTHULI a3p030JIJI, 06p43ytoU\erocJl 
npH 83pblBe apTHAAepHlicKHX 60enpHnacoB, npeAflo'lTl<TeMolio 
ocalK,O.lllOTCR lIa 113J\OMIIX nOBepxlloCTH 06"eKTOB, 110 8Eo1aynBIOU\HX 
MMopll3MeplIhIX 3AeMe/ITax KOIlc-rpyttUHH. OcWIIHe lUI rpyt!T Ka-
ne.u. 0Tpa8JlJllOUlero BCUlecrsa IIMeeT MeCTO AHWb B lIenocpeACT' 
BClDlOli !SAH30CTH OT MeeTa pa3pEoIB8 cuap""", II liB nyrn ABJ\b1leibue· 
ro nepeMell\el1HJl 06AaKa a3P030M oCWlllie 'IIICTHU a3P030M npo-
HCXOART rJlIIBIlEoIM 06P030M Ha CTe6J1J1x Tp4BJlIIIICTOli paCTHTeAbllO- " 
CTII, HII BblaynalOll\HX H3 rpyma KIIMIIJlX, lIa I<POMK8X CAe,,08, oc-
TaBJIellllEolX lIB rJlytioKoM cllery H. T.n. 'leAOBelt, olta38BwHliCli B T8-
1t0M Il3P030AbllOM 06J1I1Ke, OKa3b1aBeTClI HIITellCH81J0 3BpaJKCHllblM. 
XapBKTepJlO npH 3TOM oCWIlHe 'IaCTHU UP030JIJI Ha KHCTH pytt, 
welo II nOA60poAOJt, HII 3JleMellTEol Konc-rpyttUHH llaAeToii AJlueBOH 
'laCTH npOTH80ra3a, Ha JlH'IHOe 0pYlKlle, npCAMeTbI oAeJK/J1X H clla-
pJllKellHlI. P0811B1I 3aCllelKellllU n08epxlloCTh 3eMJ\H 3ap<lJKaeTClI 80 
MIiOro pB3 Mellbwe, 'IeM III1XOAllutHiiClI 1111 lIeli '1eAOBCK, OCo6eIlJIO 8 
nOAOJKeUHH CTOJI. 

A3P030AL, 06pa3ytO~ClI npH B3pblse lIpTHJ\J\epHHCKoro C1I8-
P"""" cnoc06eH npOHHI<aTb BMeCTe C 3apBlKeHllblM a03AYXOM 8 no-
Mel1\ellltll, 1<1161111101 MIIWlIII, no" nepeKP6ITIIJl OKon08, B nMattH H 
T.n. Il 3apelt<4TA 81 Bll)'TpeHHHe noaepxnoCTH, TalC lITO Ha HeCKO/lb1CO 
"lIeli H 60J\ce 3TH o6"beKTbI lie MOryT lICn0J\b308BTbC~ nepCOHllJlOH 
15e3 3all\IITbI npOTllIIOrB30M. 

KpynHEoIe KaIlJ\ll OTpaBJlJlIOl/(ero Bel1\eCTBa, 06pa3YtolUlIecJI npH 
HCn0Ab30BIIlIlIH Kpyml0p<l3MepHLIx CP"ACTIJ AOCT&8KH, HMelOT 60Jlb-
wyto HllepUHlO, 110 HCKpHBJlellHe B03AytUIJOrO nOTOKII y npel'p<lAbI 
npaKTIIQeCKH lie peampytoT H COBepWDIOT ABHlKenHe no neH3MelUle-
Moli npRMOAlOIeliHoH TpaeKTOpHH. Hx OCa"'AetlHe HlI IIHeWIIHX no-
BepXIIOCTJIX 06"beI<TOB pa:lJ\H'llIblX pa3Mepo. H KOIlcj>Hryp4l\lIli lIano-
MHIIi!eT Bllln8AeHHe ICenUb A0>Kp.1f. POlliO 1C.aK H AO>KAeBlIle KanA", 
'laCTHI\Ll o-rpalWlloUlero lIeUlecraa pB3MepoM 400-600 MKM B AHa-
Me-rpe lie 3ap4JKaIOT 3KpaHHpOSaJIIllole IIHyrpclIHI!e nOBepxlloCTII KII-
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In this case VX is broken up into drops of larger dimensions so they 
can reach the ground in the assigned region and not be scattered far 
beyond the limits of target. It is considered that breaking up the 
poisonous substance to drops with average diameter of 400-600 pm is 
characteristic for these means of delivery. In contrast to the vapor, 
the particles of aerosol possess inertia and upon the encounter of 
flow with obstacle do not follow the lines of the airflow around 
barrier, due to inertial forces they are deflected from them, they 
interact with surface of obstacle and are deposited on it. The degree 
of settling of aerosol particles on the surface of obstacle depends on 
the dispersion of aerosol, speed of wind and linear dimensions of 
obstacle. The particles of the aerosol, which is generated during the 
explosion of artillery ammunition, preferably are deposited on the 
fractures of the surface of objects, on the projecting small elements 
of structure. Settling to the ground of the drops of the poisonous 
substance occurs only in immediate proximity of the place of shell 
burst, and along the path of further movement of the cloud of aerosol 
the settling of the particles of the aerosol occurs mainly on the 
stems and stalks of grassy vegetation, on the stones projecting from 
the ground, on the edges of the tracks left in deep snow, etc. 
Person, in this aerosol cloud is highly contaminated. Is 
characteristic in this case the settling of the particles of the 
aerosol on hand, arm, the neck and the chin, to the elements of 
construction of front of the gas mask, side arms, objects of clothing 
and equipment. The even snow-covered earth's surface is contaminated 
many times less than the located on it person, especially in the 
standing position. 

The aerosol, which is generated during the explosion of artillery 
shell, can penetrate together with contaminated.air the rooms, the 
cabs of machines, under the roofs of entrenchments, into the tents and 
the like and to contaminate their internal surfaces, so that for 
several days and more these objects cannot be used by personnel 
without the protection by gas mask. 

Large drops of toxic substance, which are generated with the use 
of large means of delivery have high inertia, to the bending of air 
flow around Obstacle virtually they do not react and travel along 
invariable straight path. Their settling on the external surfaces of 
the objects of different sizes and configurations resembles 
precipitation of the drops of rain. Just as rain drops, the particles 
of the toxic substance with dimension of 400-600 pm in diameter do not 
contaminated protected internal surfaces of cabs, tents, roofs, etc., 
as they do not contaminate by drops the located in them personnel. 
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lillll, I1aAlITOK. IlCpeKpLITIli1 H T.n •• KIIK lie 3IlpaJt{alOT KaIWiMH H lIa-
XOAll\llHiiCll B III1X nepCOIIM. 

npH cpaliaTIoIBaHHH AHCTaHUHOIllIIolX lioenpH1laCOB AO t 5% II lio-
Aee Be\llecna VX HCnapneTCJI. HO nOCKOALKY 3TO cOllepwaeTcJI Ill! 
60ALwoA IIIo1COTe, oCipa3}'1O\IIHACJI nap lie OKa3101aaeT 3ilMeTHOro BJUI-
.HIIJI lIa AOCTHl'lleMIolA nOpllJKalOII\HH 3cpcpeKT. 

no Mepc APCAcpa B aTHoccpepe qllCTHll rpy6o","cnepcTHoro 
np030".. npOHCXOAHT cenllp4lUlR ""CTH1\ no pa3MepaM: Ha CiAHJt{lIeM 
CAeAe BIolI\GA8lOT CiOAee Kpynlllole qaCTHl\lol, II Ha MALHeM - MeAKHe. 
3a "peMli OCe,A,alllUl qllCTHU, OIlH COBepwalOT nepeMeU\ellHe II roPH-
30ltTaAbHOM IIl1npllBAellHH lI& CiOAbWHC paccro.IIHII. ~aCTHU,1oI CiOAIOe 
KpynlllolX pa3Mepoa, oCipa3ytO\llHXClI npH npHMellell1lJl KpynlloraC5e-
PIITJIIoIX CPeACTB AOCTaBKH. AOCTHralOT rpytJTa lIa p4CcroIlIlHH I-I 0 
KM. a MeJ\JCIfe - lIa YAaAeJIHH AO 20 KM H liOAIOe OT MeCTII pa3plol .... 
lioenpHnaca IfAII BIolCipoca OTpalWlIO\llero BeuteCTl\ll 8 aTHocq,epy. 
HaKOHe1\. AO 20% 0Tpll8J\JlIO\llero BCIl\eCTl\ll, pawoCiAeHlloro 1111 
e\lle liohee MeAKHe K/IJto\K, ytlOCIITCIi BCTpOM lIa MHOrHe AeCllTK.H KH-
AOMeTpOB. lie BbJ3WBeJl npM 3TOM' MOTIIOCTeH 3apaJKellHJI, npH KOTO" 
pblX B03MOlKllbI TillKeAble nopalKeJIIIJI J\IoAeii. HHl\lfAellT " CKaA-
BeAJ\H tUlTllT iOTa, CUlAI " I 968 roAY npoH3oweJ\ 113-311 yuoca Be-
\IIeCTBa VX 3a npeAeALl Aary3HcKoro nOAHrollll, KorAa rHCieAb 08e1\ 
OTMeql\AaCb Ha pacCTollllHH 70 MIIJ\L OT MeCTa "1oI6poca OTpa."..JO-
utero se\lleCT8a B aTMocq,epy H3 8b1AHBIIoro aBHal\HOIIIIOro npH60pa. 
CAe,A,yeT nOMraTL, qTO nopalKellHe OBe1\ • 310M HIII\HAeme npo-
H301UJ\0 nepOpaALULlM nyreM " pe3YAbTaTe nOCAIIIIIIJI lKHSOTlILlMH 
3apalKeHHoA pacnrre"u,HOCI1I, a lie nyTeM 803AeKC'tJIH. Qepe3 KOlK-
HLie nOKpOBLl. 

Kolllpurypa!IlI" rpallHU,Ll 3apalKelllloro paiiOHa, 06pa3}'1OU\erocR 
npH BblCOTIILlX BLlCipocax OTpDBJUlIOU\ero "eD\ecma B a'tMoccpepy. 
MAeKa OT OnTHMaAbIlOii. 3apalKellHe npoHCXOAHT B nOAOce WHPH-
HOH 1-1.5 KM II AAHIIOH 10 1<101 II 60Aee, B C\lJ\y .. ero 3cp<PexTIIBlloe 
HftAO>KeHHe CJ\eNl IUlReJU, OTp8.BASlIOU\ero BeuteCTBB. lla paCnOAOJKe .. 
IIHe nopa_eMOK U,CJ\H AaAel<O lie "cerj>,D 803MOlK1I0. H TOALI<O npH 
Hc:rtOAb30B4JIHH BWAHeuoro aBHaIUlOlUlOro npH6opa. MO>KHO AOCTH'lb 
CiOAee paSIIOMeplloro 3IIp4lKellHll nAOutDAH neAH nyreM BIolCiopa KYP-
CD H BLiCOTbI T!OAeTD caMo...".a C yqeroM HanpaBAelllUl "eTJ>a. OAlIll-
Kc) npHMeHeHHe OTp4BN1lOaplX aeIltecn H3 BLtAHBHblx DOHllltHOllllLlX 
npM6opOB HMeeT eaCH npo&eMbi - Ha OmHMMbHOH BbiCOTe aLlAH· 
Bll' caMOAeT CTAnOBHTCJI iC.poAue yn3BHMblM K a03AeHCT1lH10 cpeACTB 
npOTIIBOB03A)'WIJOH 060pOllbl • 

. 30MaH YCTynaeT Be\lleCTBY VX no I<OlKII0-pe30p6TJ<BlJoii TOK-
qmlOcm, 1I03TOM}' NJI AOCTIIlKeHHII 3CP4>eKTa nOpalKeHHH 011 npH-
MeJIHeTCll C nOBblWeJIHLI_ paCXOA"MH, npH KOTOPLIX nAO'llIOCTH 3a-
palKeHHH rpytml H paCnOAOlKelJHhlX B O'lare nopa}ltellHJI 06'heKTO" 
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With the operation of remote ammunition up to 15% and more of vx 
vaporizes, but since this is accomplished at a high altitude, the 
resultant vapor does not have a noticeable effect on the attained 
damaging effect • 

With drift in the atmosphere of the particles of the coarsely 
dispersed aerosol occurs the separation of particles according to 
dimensions: larger particles settle on the near track, and on the 
distant - small. During time of settlement of particles they travel 
in the horizontal direction large distances. The particles of the 
larger dimensions, which are generated during the application of 
large-size means of delivery reach ground at a distance of 1-10 km, 
the, small at a distance to 20 km and more from the place of the break 
of ammunition or release of the toxic substance into the atmosphere. 
Finally, up to 20% of toxic substance, broken up into even smaller 
drops, is taken away by the wind many tens of kilometers, without 
producing in this case the contamination levels, at which are possible 
the severe injury of people. Incident in [Skull Valley? - Ed.] (state 
of Utah, the USA) in 1968 occurred due to the drift of VX beyond the ' 
limits of the Dugway Range when the death of sheep was noted at a 
distance of 70 miles from the place of the release of the toxic 
substance into the atmosphere from the spray equipment. One should 
assume that the contamination of sheep in this incident occurred 
orally as a result of eBting by animals of the contaminated 
vegetation, not by the Bction through the skin. 

The configuration of the boundary of the contaminated area, which 
is generated with the high-altitude release of the toxic substance 
into the atmosphere, is far from optimal. Contamination occurs in 
strip with a width of 1-1.5 km and with the length of 10 km and more, 
by virtue of which the effective application of track of drops of the 
toxic s~stance on location of the intended target is far from always 
possible. only with the use of spray equipment is it possible to 
achieve more uniform contamination of target area with selection of 
course and flight altitude of aircraft taking into account wind 
direction. However, the application of the toxic substances with 
spray equipment has its problems ~ at the optimum altitude of release 
the aircraft becomes extremely vulnerable to the action of the means 
of air defense. 

Soman is inferior to VX in skin-resorbtive toxicity;' therefore 
for achievement of the effect of injury it is used at increased 
expenditure rates, with which the contamination level of ground and 
objects in the target area is 5 g/m 2 and more. 
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COCTABAJleT 5 r/M2 H fioAee. CoonCTCTBCJlJIQ COKp4lltlI.lOTClI IlhUll\6-
N! nOp1lJKeuHlI. ' 

PIICnpeAeAeHHe nAOTllocreii 311pIIJKellHll H TOKCll'leCKHX A03 1111 -
nAOU\IIN! 1)0pIIJKeHHlI no PIIAY npHqHH BcerAil ,HePe,HoMepllo. npl! 
CTpeAb6e XHMHqeCKHMH CUIIPIlAIIMH C OIlTHMMbllblMI! HOpMIIMI! PIIC-
xo"p B O'illre nOplIJKellHll MOryr COXPIIlllITbClI yqllcrKH (OOKIIIIIII, KO-
TOPblX MHHY'OT 06J111K1I 3IIpaJtceHlloii IITMocq,epbl H 113P030JlbHble no-
TOKH. Ha CJleAe KllJKAoro 06AllKa nAOTIIOCTII 3apllJKeHHlI HJ\H TOKCO-
A03L1 TIIKJKe He 0AHHIIKOBbl. /¥.)/(e npH npHMellellHH DTP"BAlIIOllIHX 
BelllecrB H3 BblJ\HBllblX IIBHIIQHOllllblX npH60poB npH crporoM COxp.-
ilellHH noCTOJlHCTBA pacxo,Aa 0TpalLVllor.qero Be11(ecTBa n8 «!AHIJHJ~e . 
,Il,IIIIlIbl nyTH H ClCOPOCTII nOAeTIl CIIMOAeTll nAOTIIOCTb 38p8JKellHlI Me-
cnJOC'nt: lie Oc;:TO.eTCA OAHH4KOBOH H3-34. BAHRUHJI MeCTHWX BerpOB, 
pl!Abecj!a MecruoCTH, crpoeHMii II JleCHoil p4crHTeAbJIOCTII. CACAOM-
TeJIbllO, H nepCOlIlIJI, H BoopYJKeUHe, KIIK H APyrne 06'beKTLI B oqare 
n0pll)/(eUHlI OKII3blBIIIOTClI • 05U\eM CAyqae nOA B03Aeiicr8HeM lIeo-
AHIIII"OBWX nAoTlloCTeil 311p11)/(eIlHlI H TOKCH'IeCKHX ""03 OTpaBJlllIO-
utero 8eU\eCTaa. 

3q,q,eKT npHMeHellHll OTpaBAllIOU\HX BeU\ecrB CY'QeCTBeHHo 311-
BHCHT 01' CTeneUH 311U\HU\e,,"0CT11 JIH'IHOro cocrllBil nOAPII3AeAellHH, 
nOABepnuHxCR XHMH'leCKOMY IIl!lnllAeHHIo. BnoAJle Sep01lTnLl CAW-
10U\lle II11H6oAee XllpilKTepllble CHryIIQHH: 

III JlH""Wil COcrllB n0Ap43ACAeIlHH YKpblT R 06,.eIlT8X KOMCK-
TJt8J10H 3AutHTLI. OAetr B 34tnHTIlbie KOMrlAeKTbI nOBceAlleBlloro 110-
melUUI, HMeeT npH ce6e npOTHBOn:l;3hl, 3lUllHTtlhle "YAKH H nCp'fGTKH. 
wnpHQ-1106HKH C IIIITHAOTOM, II TIIK)/(e pllCTBOpbl MIl '10CTH'IIIOH AC-
rll3llQHH. rll30CHntMH3IITOPW II q,HAbTPo-BeIlTlWlQHOllllble YCTOIIOR-
ICH BKAlO'lellbl (nOAHalI 30U\HTal. 

61 OCIlOBIIAlI 'IIICTb JlHqllOro COCTOBII AeilCTBYeT B neweM CTpOIO, 
a 3KHltHPOBK4 C~T ocraeTCJI TOi mel 'ITO If B CA)"Iae nOAIIDH 38-
U\HTLI (YMepeHIIAlI 3111QHT1l1 • 

• 1 BOellllOCJlYJIClIIJIHe HJ\H noceJ\eJlHe OAeTbl B OliblqllY'0 0AelKAY 
H JJHk8KHX CneLtHaAbHhlX cpeACT8 npcmrBOXHMIf'lecJCOH 38UlHTLI He 
HHelOT (OTCYTCTBHe 311U\HTLI). ' 

nOJIHiIlI 3BU\1ITiI 

npHMeneUH!: 34pH.IA, 30H8H4 H BellleCTBa VX, paBHo KI1K H APY-
niX nOTeJll~HGAbllLlX. BeUteCT8 3TOro THnB. no BoiicKo!!I!M, nftXOASllltHMCJI 
8 COCTOlIHHH nOAHoii: 3a:UJ,HTLI (3aw,Hw,elfHOCTlt). lie Bbl3LlR8eT nOTepb 
B AINIIOM COCTllBe B MOMeHT nAlleeen",1 XHHH'leCJC,oro YAapa. npH 
BKJl.JO'IeIUIOH tPKAbYpo-e:eUTHAJlUHM lUIpbi H 03P030Ah OTpaBA.HIOUtuX 
aelU,eCTB He npOUHk81OT Bllyrpb 06ueKToa KOMeKTHBIiOH 38U(IITLI. 
YKPblTLlil " IIHX nepCOll1IA nOAIIOCTbIO H30AllpyeTClI OT OTpIIIWlJO-
UJ,HX Be1lleCTB H MO>KeT npe6WBaTb B TORI1X Ofi"beKT4X. lie npH6eran 
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The areas of contamination are decreased correspondingly. 

PAGE 8 

The distribution of contamination levels and toxic doses over the 
area of coverage for a number of reasons is always uneven. Using 
chemical shells with the optimal norms of expenditure in the area of 
coverage may be sections ("windows") which the clouds of the 
contaminated atmosphere and aerosol flows pass. The contamination 
levels or toxic dose also are not identical on the track of each 
cloud. Even with employment of toxic substances from the spray 
equipment with strict maintaining of the constancy of expenditure of 
toxic substance per unit of path length and flight speed of aircraft 
the contamination level of locality does not remain identical due to 
the effect of the local winds, area relief, structures and forest 
vegetation. Consequently,. both personnel and armament, as well as 
other objects in the center of contamination prove to be in the 
general case under the action of the dissimilar contamination levels 
and toxic doses of the toxic substance. 

The effect of the use of toxic substances depends substantially 
on the degree of protection of personnel of units subjected to 
chemical attack. The following most characteristic situations are 
completely probable: 

a) personnel of units are sheltered in facilities of collective 
protection, are dressed in the standard protective gear, has gas 
masks, protective stockings and gloves, tube syringes with the 
antidote, and also solutions for the partial decontamination. Gas 
warning devices and filtered ventilation installations are included 
(full protection). 

b) in large part personnel operate in dismounted formation, and 
equipment of soldiers remains the same as in the case of full 
protection (moderate protection). 

c) soldiers or population are dressed in the everyday clothing 
and have no special agents of antigas defense (no protection). 

Full protection. 

The use of sarin, soman and VX, as well as of other potential 
substances of this type on troops with full protection does not 
produce losses in the personnel at the moment Of chemical strike. 
With switched on filtered ventilation the vapor and aerosol of the 
toxic substances do not penetrate inside the objects of collective 
protection • 
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K 3all\Ifte C nOMOn\LlO npomBora3a II lIPyrnx CPeACTB IIIW'BllAYllAb' 
110M 3all\llThl. npHMellell1l0e OTpalUJllolI\ee Bel1\eCTBO OK83b1SaeT • 
MlIDb C X 0 B bI B a 10 11\ e e AeIiCTBHe. 

B Ch)"{ae npHMeHeuHlI 3apHlia npoHCXOI',HT 3ap"lKeliHe n.paMH H 
a'p030lleM lIapYlKllblx nOBepxlloCTeIi 06'beK'rOB KOMeKTHBIiOH 3a· 
1I\1ITbI, MeCTllOCTll H UaJCOA\lBWHXCJI a paiiolle npHMellellHII TeXIIHqe· 
CKHl< cpeACTB H cooPYlKellHH, KOTOpoe COl<palilleTCII lie lioAee \·2 
qaCOB. EClIII B Te'leHHe ,TOro nepHO,l\ll nO,I\BepnneeCll XHMlNeCxoMY 
lIanll,l\ellHIO nOAP"3AeAeHHe Bl>lHAeT H3 O'larll nOpalKeHHll IIIl lIe3apa· 
lKeHH}'IO TeppHTOpHlo, TO J\H'lIlbIii COCTaa, naxOAIICb .lryrpH IWI 
cllapY"'H Tllllxa, CSPOlieTpllHciJOpTepa. 1t}'30BIl-clJyproHll IlBTOM06HAl1 
HAIl., MOJKeT. lie 0l18CaJlCb nOA}"IKTL nOpllJKeJlHe, AefiCTBO~ lie 
IIll,1\eBIUI npOTHBOfll\ld II He npHMellJlll lIPyme CpeACTBIl 3allJllTW. B 
Ci\)"{ae HeolixoAIIMocrn OCTaBIlTi>ClI IIIl npelKHeii n03H1\HH, no KOTO-
POH 6I0I0\ npHMelleJl "'PHil, nOAlloe ocaoliolKAeliHe AH'lllOro COCTaaa 
OT CPeACTB npo11tBoxiI~lf'Iecxoii 3Il1llJlTlol B03MO"'HO TOAI>XO nOChe 
HC'le3110BeJllUI napoa 3apHHll B aTMoc¢lepe, 1<000poe lIacrynaeT npll-
MepIIO 'Iepe3 2·3 qaca nOChe sapaJKenHJI. npH narpe6110CTH • 3TOT 

neplloA BpeMel!\! •• wcoAe 113 06'beKTa 1l0JlJleKTlIBIIOH 31l1l111TW xoro· 
lIII60 113 COCMBIl 3K11l1i1>Ka (paC'l""") HII 3apalKeIIJIoli 3IlPHHOM Tep
pllTOpllll'iI,OJllKIIbI co6Jl1o,l\llTLCJI 06I1\He npaBllJla Bxo,l\ll/.wOAIl npH 
pa6OTIl1OIIleii cpIIJ\I>TPO-BeIlTHAllqHOIIIIOii. ycTIllIOBxe. BhlXOAIIII\HH 
Hll,I\eBlleT npOTHBOra3. npll 06pllTlIOM .xoAe .ce HaXOAIIUJ,HeClI B 
06'beItTe ItOMeXTllallOH 3IlU\IITI>IlUO/l}/ AM"'Hbi ltIl,AeTI> npOTHaora3.., 
\1'8 nOCllWJOlI\eM CIIA'I'I> HXBMecre C BOWejl,lllllM, eCllII c nOMOlllhlO 
CPeACTB 1111,t>,IIKa1\HII 6YAeT 3IlCPHitCHpOBaHO OTC)'TCl'IIHe B\lYTPH 06'&· 
eltTa napos 3apHlla, 

3apa",elllle MeC11tOC11t, pacnollolKelllllolx HD lIeH o6'beItTOB, T81t 
)Ke Itall H lIapyJKlIhIX nOBcpxIIOCTeH oC5'bexTOB 1t0MeKTIIBiloil 3aU\H' 
TIoI, npH nplIMeHeHHH BeU\eBTBa VX MO)KeT COXpallRTLC>l • Te'leliHe 
MIlOrnl< Aneii B AeT!IIIX ycAOBHJlX H lIeCXOJIbKIIX llCAeAb 3M>IOil. Ao 
TeX nop, no1C4 COXpAUeTCA lid omu:nOM ypoBlle 38p6)1(eUHe 118py",,~ I' 
II11X nOBepXlIOCTeJt. 80 H36e)KCHHe npOJlHKall1Ul ncpos Ben,ecnsa . 
BIIYTPb OC5'beKTIl, cj>HJU.TpO.BeIITl<AJlI\1I0HHIlIl YCTllIIO.KII He MOlKeT 
BhlKAlO'la11aoCJI. npH aLlXOAe H3 :aap4>Kenuoro otn.eKTa )COMCKTHa· 
HOH 3B\1U1TL1 AOAlKlla npoBOAJr1'bCll Aerll3Dl\1Ut Y'l"CTXOB nOBepXIIO' 
ern II 3l1eHeHTOB KOH~HII, c 1<OTOpblMH BhlXQAIIU\Hii lie HOMeT f 
He cOnpHKIlCSTbCJl. npH .03MOJKHOCTII BI>IXOAIIUIHH AOAlKell nplIMe- t 
IIJm, AOnOAIIHTeJ\blIL/e CPeACTBIl "B\IUITLI 1<O",H JUOMIpyloU\ero mnll 
c 'itellfdO nPeAoxpaHeH\UI OCiM}'lwrPOBaHHlI OT 3apalKellWl .ell\eCT· i 
aok VX. OlipaTHblii .XO,," .. oCS'beKT KOMel<THBlIOii 3aU\H'I'I>I. pacn.,.. ~ 
AOJKeHliwii Mit no. 38palKellHOH BeU(eCTBOM VX. 1'0)( M na lIe3apa- 1 
JKenilOH 'tePPHTOPHK. AOAJKell BbinOAIUITbCJI npu ycAtJSHH C06.MOAe- .-
Ilkli npli.HJI .xo ..... /8I>1xo"'... npCAMeT!oI 1130J1Hp)'IOII\eH 3Il11\1fTI10H 
oAelKAbI npM 3TOM OCTllIlAllIOTCll CIIllPYlKH. noue ."XOAft 113 3apa· 
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Personnel sheltered in them completely are isolated from toxic 
substances and can stay in such objects, without resorting to 
protection with gas mask and other means of individual protection. 
The used toxic substance exerts only the restricting effect. 

9 

In the case of applying the sarin occurs the contamination by 
vapor and by the aerosol of the external surfaces of the objects of 
collective protection, locality and located in the region of use 
technical equipment and buildings, which persists not more than 1-2 
hours. If during this time the subjected to chemical attack unit 
leaves the center of contamination to the uncontaminated territory, 
then personnel, being located within or outside the tank, armored 
carrier, vehicle, etc., can, without fearing ~o obtain injury, 
function without putting on gas mask and without using other means of 
protection. If necessary to remain in the previous position, on which 
was used the sarin, the complete release of personnel from the agents 
of antigas defense is possible only after the disappearance of vapor 
of sarin in the atmosphere, which begins approximately 2-3 hours after 
contamination. If it is necessary during this period of time for any 
crew member to leave the facility of collective protection and enter 
territory contaminated by sarin, must be observed the general rules 
for entrance/exit with working filtered ventilation installation. 
Person exiting puts on gas mask. Upon reentry all people located in 
the object of collective protection must put on gas masks and 
subsequently remove them together with the person entering if within 
the .object no vapor of sarin is indicated with the aid of the means of 
indication. 

Contamination of area and located in it objects as well as of the 
external surfaces of the objects of collective protection with the use 
of VX can persist many days in the summer conditions and several weeks 
in 'winter. As long as contamination of external surfaces remains at 
dangerous level, to avoid the penetration of vapor of substance inside 
the object, filtered ventilation installation cannot be turned off. 
With exit from contaminated object of collective protection must be 
conducted decontamination of sections of surface and elements of 
construction with which person exiting cannot but touch. When 
possible people emerging must use additional means of protection of 
skin of insulating type for the purpose of the protection of uniform 
from the contamination by VX. The reverse entrance into the object of 
collective protection located both on territory contaminated by the 
VX, and on the uncontaminated territory, must be accomplished with 
observation of the rules of entrance/exit. The objects of insulating 
protective clothing in this case remain outside. 
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>KelillOro p4iioH8 06'beKThi KOMeKTItBIlOK 38h\HTJ.I nOMelK8T ACt'o-
3411HH B a03MO>KHO KOpOTKHe CpOKH C TeM, 'IT06L1 nOJlIIOCTLIO OCBC-
(iOAHTb nepCOIIM OT lIe06xOAHMOCTH nOJlb30Bafi,cA CPCACTBIl"H 
IIpOTHBOXHMtNeCKOK 3ll1l\IIn<, BbiKilIO'IHTb cjlllhbTPO-8CIITHAJlI\HOII-
lIyJO YCT8110BKY H COWaHHTL 3Hepropecypc MJI nOCilcAyJ0lI\cro ee 
BKJ\JOqeHItA npH lIeo(ixOAHMOCTH, 

TOK )Ke xox 30pHH H Bell\eCTBO VX, 30""11 lie cnoco6eH 110110-
CHTb nOp8>KeJlWI .AlOAJIM, yxpbl'nlM B o(ioeXTaX ICOMeKTHBHoi! 3811\H-
TH, npH YCAOBHH HX 386MrOBpeMeIlHOH repMeTH38l\HH H CBoeBpe-
MelUioro BICJIIOqeHWI CHCTeMH cl>KAbTPO-BellTHJllll\HH- OAIIOKO nOCile-
A}'IOII\He MepOnpHllTHlJ no 3Il1l\KTe nepCOH8Jl8 OT OTJloaAJllolI\ero 8e-
uteCTBa, noneBwero He. oti"eKT JCOAAeKTKallOH 3AUtKTLt H OKPY.>KftJO-
lI\yJO MeCTIIOCTb, ~6yJOT 60J1ee CTpororo c06J1IOAeIlKA pelKHMO 
3KCIlAY8T8l\HH 3llpllJKeuHblX Otn.eKTOB, npoBeAeHH .. 60J1ee TPYAoeM-
KHX MepOnpHJlTHH no AHKBH.AD~H nOCAeACTBHH 3epa>KellHJI, 301lH-
MaIOIl\HX Mlloro BpeMe1l1L 

B6J1H3H OT 3llp_eHIIHX oli1.eJCTOB 311 cqeT Hcn"peHIIJI Kan""" 
OTJlaBJUlIOIl\ero Bell\eCTllll BeCb .. a .a,.urreAblloe Bpe.... (6OJIee IlCA""H 
AeroM H liB BeCL 3J/HH11li nepHOpJ nOMeplKHBBIOTCJI BHCOKHe ICOII-
l\eHTp8l\HK nBpOB 30MaHII (,&,0 0,0000 INrI A H OOAee), B03AeiiCTBHe 
1C0TOPl>lX MO>KeT BH3BBTb nOpllllCeHHe JIIOAeii Aentoli H cpeAlleli TJI-
lICeCTH, B TBlC>Ke onaCHoe 34pal1CeHHe IIX 06M}'1lA11POBBHKlI, ICOTopoe 
8 CBOIO OqCPeAb MO>KeT CTBTL HCTOqHHKOM 38PBlKCIIHJI B03AYX8 8 
nOMeIl\ClIWlX_ BLlXOA H3 3apalKeHHHX lCallJ\JlMH 30MBlla o(i'beKTOB 
XOJIJICICTHBIIOH 3BIl\HTH BO H36ellCBIIHe onoclloro 38polKelUlA 06-
MY",II,HPOBOHHJI AoJI>KeHnpOXOAHTb TOAbXO npH AonoAIIHTCilbllOH 
118AeB811HH XOMllJlelCTO 3ll1l\llTl10ii OAe>KAbi H30JlKpyJ0ll\erO THnll. 
BxoA, B 30pll>KellllHIi KBlIJ\lIMH 30Mall8 '06'beKT KOJIJICKTHBHOH 38-
II\HTH, /IIllKC OpH CTporOM C06AIOAellHH np811H-", nOCile Q8CTHQllOH 
Aera3Bl\IIK ero K npH YCJlOBHH ClIlITHli 3811\HTIIoii OA'!lKAbl nepeA 
C4MHM BXOAOM. HeJKeAGTeAeH. TOIt Kax conpJI)f(CIl C onaCIlOCTblO 
3anoca 30,.te.ua BHyrpb 06'beKTil H 3apa*ellHJI UM ero BIIYTpelllJHX 
nOBepXIIOCTeH. 30MBH, AecopliHPYlICb C 3BpalKellllbl" BnyTPClIlIHX 
noaepXHOCTeA, 3apalK4eT B03AYX B nOMeutellHH AO lIeAonyCTH~lo 
BJ:,lCOICHX KOJl~eHTpaQ.HH. B TaKHX CA}"ID..RX Of5'beKT KOA.l\eKTHlSltoA 
31lUlHTW repJJeT ca~e OcltO.lIoe AOCTOHUCTIIO - B lIeft.t HCAb3J1 HC-
XOAHTbell 6e3 npOTHBOrB38. 

AerB38l\H1I BoopylKeHKlI H 60elloli TeXIIHICH, TP8HcnOpTIIHX 
Cpep,.CTB, KIIK H .AlO61>lX APyrHX 06'beXTOa, 38p11lKeHIlI.X KIlI""'H" 30-
>lBIIB, C nOMOlI\bIO aoiiCKOBbiX CPeACTB IIHKor/ill lie 61.BBeT nOAlIoH. 
nOCile AerB38I\HH Til QaCTb 30MBIIIl, KOTOP8ll BnHTBJIllCb B A8KOKpII-
CO'lIlHe noxplolTllll, pe3HIIY, AepeBO H AJIYI'HC MllrepH8JlH, HcnOJlb30-
BaJiULIe npH H3rOTOBAem.fH BoeulIoii TeXtutKH, COXpalUleTCJI. B 110-
CileA)'lOllleM COXpIIlDtBWHHa 30Man AIICPcl>YIIAHPYeT K no .. epXIIOCTH 
H Aecop6HpyeTCJI, 38p11lK8JI 86-""3H 803AYX AO on8CllblX KOlIueIlTpB-
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After exit from the contaminated area the objects of collective 
protection must be decontaminated in the shortest possible time in 
order to completely free personnel from the need to use means of 
antigas defense, switch off filtered ventilation installation and 
preserving power supply for subsequent switching on if necessary • 

10 

Just as sarin and VX, soman is not capable to inflict injuries on 
people, sheltered in the objects of collective protection if the 
latter are sealed and filtered ventilation system is switched on in 
time. However, the subsequent measures for the protection of 
personnel from the toxic substance, which fell on the object of 
collective protection and the surrounding locality, require a stricter 
observance of the regime of use of contaminated objects and more 
wo'rk-consuming measures to manage the consequences of contamination, 
which occupy much time. 

Near contaminated objects, due to the vaporization of the drops 
of the toxic substance for very long time (more than a week in summer 
and for entire winter period) are maintained are the high 
concentrations of vapor of soman (to 0.00001 mg/l and more), whose 
action can cause injury to people of minor to moderate degree of 
seriousness and also dangerous contamination of uniforms, which in 
turn can become the source of the contamination of air in the rooms. 
Exit from shelters contaminated by drops of soman should be permitted, 
to avoid dangerous contamination of uniform, only with the additional 
putting on of insulating type protective clothing. (Entrance into 
contaminated by drops of soman object of collective protection, even 
with strict observance of rules, after its partial decontamination and 
under the condition of removing protective clothing before entrance 
itself, is undesirable, since it entails the danger of the drift of 
soman inside object and contamination by it of its internal surfaces. 
Soman, being desorbed from the contaminated internal surfaces, infects 
air in the room to inadmissibly high concentrations. In such cases 
the object of collective protection loses its basic advantage - it 
cannot be occupied without gas mask. 

Decontamination of armament and combat materiel, transportation 
means and any other objects, contaminated by the drops of soman, with 
the aid of field means never is complete. That part of soman, which 
was absorbed into the paint and varnish coats, rubber, wood and other 
materials, used in production of military equipment persists after 
decontamination. Persisting soman diffuses to the surface and is 
desorbed, infecting near air to dangerous concentrations • 
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lllli!. YCI<0P"11> npou.ecc Aerll3au.1I11 OG".,KTOR OT OCTaTO'!"",,, I<OAII' 
'IeCTB 30Mlllla Kpaiille TPYNIO. 

H3seCTell ChY"aA, 1<0rAD OAll11 H3 oG1.eKToR 6POlleT811KOSoii TeX' 
11111<11 npOXOAllh IICnLITal1HJl Iia YCTOii'lHSOCTb ero I< 803AeiiCTRIIl0 OT' 
paBJ\JIJOUIHX Be11\eCTB. nOChe 3IIpalKellHll ero BlleWHIlx. nOBepXII.,. 
creH ""IlAl!MH 30MIlI", 011 6 ..... npoAera31lpoaaH lUTaTlIYMIl cpeACTlla-
Mil Aera3au.HH 1'10 ypoBneii, AOnyCKllIOII\HX ero 3KCnAyaTallHIO nepeo· 
neAOM lIa OTKPbITOii MeCTlloCT1l, npH 3TOM He Hcn0Ab3Y" cpeACT1M 
3al1\llThl, tlO llplI YChOBHH coGAlOAellHll OnpeAeAellltbix orpallH'Ielillii; 
nOChe HcnblTlIHHii o!iDcKT .AoMteli liw liLlTb ompaBAe11 lIa 3IIBOA-
113roTosHTCllb AMI IlDJ\lloii pa3liopl<II II 3l<CnepTH3b1 COCTORllHll ADH-
raTeAlI II APyrHX 3AeHellTOa ero KOIICTP}'KUHH noChe np08e)\ellHll 
acero u.HKlla Hc:mmtIlHH. YnOMlIlryrLle OrpDHH'IeIlHll • YChOBIUlX u.e-
XOB 3IIBOAD BLlnOJlll\fTL lie npeACTallJW\oC:b B03MOlKIIYM, a lie. 11.0-
nOAlIIITeAIoHOH Aera3aUHH HCnYTLlBIleMbll! Oli-..eKT Mor CTa11> IICTO'l-
IIHKOM 3apalKeflHll B03I\Yxa 8 u.exax 1'10 KOHIJ.e1lTP"UHii, paBltbiX 
0,00000 I Mr/A II 60Aee, npII I'OTOpYX Y pB60'lHX MOrAH lIacrynHTb 
~11l03, 3arpYAHlllll>lii 3cpcpel<T II, B03MOlKIIO, APyrHe npH31"'KH AerKHX 
nopaJKellHii. n03TOMY liYAa npOBe)\ella AOTJOAlIIITeAldlall AerB3IIl\HlI, 
B npou.ec:ce KDTOpol! 06 ... eKT nOABCpreAClI MilorOKpa11l0ii olipa6OT' 
I<e llarpeTblM AD KHneUHlI paCTBOPOM IlleAO'lH, 'IacaMH 06AYBaAClI C 
6AH31<0ro paCCTOlllIHll CTPyeii'1YXAOllllYX Ml30a TYP6opeaKTIIRlloro 
ADHraTCAll TCnAOBOii MaWllllb! TMe-6S. BblropeAO MI<OKpaC:O'lIlOe 
nOKpblTHe, c:rope/I.H HAIl MexaIlH'IeCKH pa3pywHAHCb H3AeAHlI H3 
6pe3ellTll,- HO BblCOKO'l}'BCTBHTeALllLlC MeTOAbi HlIAHKal\IIH npOAOA-
)KDJ\H cPHKCHpOal!Tb HaAH'lHe nap~8 30MlIIUl OKOAO nORcpXIIOCTe.A 
o6UKTa. . 
, .. I-bacCTell APyroii ChY"aii. CTpe/l.KODoe opylKHe 6blAo npoAeMl-
3HpOa8,nO peC"TBOPOM H3 npoTHRoXHMH'leCKOrO flCKeTa, npox0AH8- i 
mem 1l0AHrOHHhle HC:/ThITIlIIHll. Op)'JKHe, 3llpalKclllIoe KlInAA~11l 30- 1 
MaHa, TulIlTeAt.1I0 (lie3 pa3liopKH era) npOTHpaAOCb TIlMnOnaMH, cilc>- . \ 
'ICilllblMH AeMl3HpYIDIl\HM paCTBopOM. HcnurallHH hPOXOAHAH n03A: 
lIeii OCefIbIO. Op)'JKHe lie3 r;BKoii-AH!io AOnOJlIIHTeAbllOH 06pa60TKII t 
6b1Ao !>CTDBAeIlO B JleOTilD/I.IIBaCMOH xpanllAltll\c AD ifacrymeuHlI ,-
BecHbI. B o,A,i1H H3 TenAbliC Nicl! 6b1AD oprellH30Balle 'IHCTKe :nOro 
0PYlKHlI. nCpCOlleA, npOBOAIIBWKii "HCTJCy, npOTHDOMl3aMH lie nalll>- ~ 
3OBeAClI. npol\ecc: 'lHCTKH 0p)'JKHlI 6b1/1. npepBaI~ TIll< ""K Y pa60T1l- .. 
!01llero nepc:oII""" nOllBIlACll MH03 rM3.· f 

B o6ll\eBoiiC:KoBblX nOAP"3AeAellHllX, paDIIO ""K It II nOAPa3Ae- .' 
AeillUlx H 'IIlCTliX cneu.HaALIILlX BoiicK, B Ka'leCTae 06 ... eI<TOBKOA~:: 
AeKTIIBIIOii 31111J.HTh/ HCnOJlL3)'1OTCll rMBublM.o6pa:lOM TaUKH, 6pollc- j 
TP""cnoprephl, 1ty30BbI-cpyproUhI aBTOMo6iv1eii H MJ., 06opYAoBeu- , 
lIb/e C:OOTBeTCTII)'IOII\HM 06pUOM II OClIall\ellllblC fjlllAbTPO-BCIITllMI- i 
l\HOIIJJLlMH YCTaIlOBKIlMH. PCCYPCLI IlpHD'1Aa. .elrrfWlTopoB 3TIIX 
fjlllAbTPO-BCllTH/I.lll\HOIlIILlX yeTalloBoK lie lSecllPCAeAbllLl. n03TOMY 
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To accelerate the process of decontamination of objects from residual 
quantities of soman is extremely difficult. 

Is known the case, when one piece of armored equipment underwent 
tests for its resistance to the action of the toxic substances. After 
the contamination of its external surfaces by the drops of soman it 
was decontaminated by regular decontamination equipment to the levels, 
which allow its exploitation by personnel in the open country, in this 
case without using means of protection, but under the condition of 
Observing specific limitations. After tests the object had to be sent 
to manufacturer for the complete dismantling and appraisal of the 
state of engine and other elements of its construction after 
conducting of entire cycle of tests. To fulfill the mentioned 
limitations in the conditions of the shops of plant was impossible, 
but without the additional decontamination the tested object could 
become the source of the contamination of air in the shops to the 
concentrations, equal to 0.000001 mg/l and more, with which in workers 
could begin miosis, substernal oppression and, possibly, other signs 
of minor injuries. Therefore additional decontamination, in process 
of which the object underwent repeated treatment by the solution of 
alkali heated to boiling and for hours it was blown from the close 
range by the stream of exhaust gases of the turbojet engine of heat 
engine TMS-65. Burned paint and varnish coat, burned or mechanically 
were destroyed articles made of the tarpaulin, but the 
high-sensitivity methods of indication continued to record the 
presence of vapor of soman near the surfaces of object. 

Is known another case. A small weapon was decontaminated by 
solution from the anti-chemical kit which underwent range tests. The 
weapon, contaminated by the drops of soman, thoroughly (without its 
dismantling) wipe with pads moistened by the decontamination solution. 
Tests were conducted late autumn. Weappn without any additional 
treatment was left in the unheated storage until spring. Cleaning 
this weapon was organized on one of the warm days. Personnel, which 
conducted cleaning, did not put to use gas masks. The process of 
cleaning weapon was interrupted, since in the working personnel the 
miosis of eyes appeared. 

In combined-amrs units, just as in units of special troops, as 
the objects of collective protection are used mainly the tanks, the 
armored carriers, vehicles, etc., equipped correspondingly and 
equipped with filtered ventilation installations. The service lives 
of the fan drive of these filtered ventilation installations are not 
infinite. 
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$RAbTpO-BellTllAllltlUl a p ..... e CIIT)'aIUlK MO,keT 8KhI0 .... T .. CSI TOAbKO 
no CHnlaJIY XHMH'IecJ<OK onaclloCTH. 3a apeMSI npoxolKAelluSI cUnla-
Aa onoae1l\eltHSl 0Tpll1WJlO1I\ee Be1l\eaBO MOJKeT l1pOIlHKllyn. 'a TCX 
HAH HHhIX KOAH'IeCTBBX BHYTPb OIl'beKTOB KilAACKTHRIIOH ~all\KTbI. 
Bbl3Ban. 3apa>Kelllle IIH}'TPeIllIHX nOBepXItOaeH AIOKoa. ,A,BepeH II 
reM caMhlM C03,A,BTb AM 3KHnaJKeii HAIl p8C'1eTDB onaCHOCTb npc6".-
II4IIIUI B 3TIIX 06'beXT1lX lie3 npDTHBOra34. npII 3TOM HeAb~SI HCKAlo-
'IHTb noSIBAeilHll CA}"I4eB Ae1'ltllX nop8JKeHIIK II a03p8a81tHSl aene-
1111 CKOBhlBal01l\ero AeJ!CTBHSI OTplllWllOlI\ero ae1l\eCTB8. 

01'p48AS11OII\He aCll\eCTlla HepBHo-napullTH'leCl<oro AeACTBHSI. 
Kax H AP)'I'IIe B03MOlltllble 01poUAll101I\He BCII\eCTBa. lie MOryT 118110-
CHT& nOp8>KeHuH lKlIBOH cllAe npOTHBHHKa. ecJ\H olta ¥KpbITa II Ita-
XOAHTCJI B coao"HUH nOAHOK 3IUI\IITbI. CAeAoBaTeALlto. npHMellellH-
eM D!Jl8BAS1101I\HX aCll\ecTB He AocmraeTCll YU~JKeHHe JKHlloii CH-
AbIX, I HalCOAR1I\eKca, a CoCTDSlHHH n 0 A II 0 K 34~. )KI\AKHe OT-
palWllOU\He Bell\eCTllll, npHHeHeHHhle a aHAe 113P030ASl HAIl KPyn-
IIb1X KlIReAb. OIC83b1Bl1IOT CRAbHOe CKOBhlBal01l\ee AeKCTBHe. KOTOpoe 
AHwaeT nO,A,Bep!1IIIIeca XHHINeCKONY lIaRIIAeltHIO BoilCl<a B03MO"'-
1I0CTH cao60AJIO coBepman. MIIHeBp. I nCAlloii Mepe HcnOAb30BIITb 
/SoeBhle K8'1ecma BooPY'Kel\HII. AwulhlK CQCTaa 1Ih1ll}?KAeH AIIHTeAb-
110 npe6b1Bl1Tb a CPeACTBaX 3811\HThI. 01C83L1BaIOU\HX lIe6A11ronpHAT-
Ithle aQ3AcilCT1lHSl lIa oprllllH3M AloAeK. AM nOAHoH AIIKBllA81111H no-
CAe.A.CTBHii XHMR'leCltoro lIaOAAellHJI n0,a.p43AeACJIHSI BOMCK MOryr 
nyJKAlln,CSI B ahlaoAe HX H3 liD" HAH a oca060>K,a.e1lHH OT aIJnOAIle-
HHR. CioeBblX 3W'l. CxOBIIIS810ntee AeHCTBHe lKHAKHX OT'p8BAJl10lllHX 
BelUecm 3aaHCHT OT HX TOKCH"IHOCTH H AeT)"leCT1f. 

YMepeilltilll 3i1D\HTa 

HenpepLlalloe AIIHTeALIIOe npe6h1BaHHe H Te~( 60Aee BblnoAIIC-
IIHe TSlJKeAOK $H3H'1eCl<oK pa60Tbl a CPeACTBIIX 31111\HThl 1130AHP),!0-
1I\ero Tllna. cnoc06I1h1X o/Secne'lHTb IIlI,6,eJKlIYlO 34II1HTY OT napoa. 
83po~oAeii H KaneAb OTp8BAS1101l\HX ae1l\eCTB, lIe803MO)l{1I0 no $11311-
OAOrO-l1IrHeHH'IeCJtHM nOKa34TWM. n03TOMY 8 nOCTQJlIIHOM HOute· 
IlHH MOryT HalCOAHTLCSI TDALKO OIlAl;r'leHllbie CPeACTBO 30l1UfTl>l KO-
lKM -3l1D\HTHh1e KOCTlOMhI (KOMllAeICThI) $HAbTPYJ01I\ero TUn.. H3ro-
TOWeMhle H3 tXlIHeli. COAepJKII1I\HX 8 CIIoeM coaOBe 8Acop6eHTbl 
HAH XHMH'leCKHe peareHTLI. TaKHe KOCT1OMbI 3411\H1I\IIIOT OT nopOB H 
a3po30Aeli. HO lie 06ecne'IHB81OT H8AI\eJKIIII\eA 3811\HTbI OT ICpynllblX 
KlIReAb O1p8I1Al11011\HX aCll\eCTB. oco6ellHO 30MaH. H "MY nOAOOllhiX 
ejITOpall1'llAPllAoa 3$Hp08 MeTHAcjIoc$OlloaOK KHCAOThI. 

1 
YHHYl'OJKeHHe .a.oA CHAW - b ••• 3"A&1Ia. npH .LlDoAHeIlHH ItOTOpoll 

lie MeDee SO" DepCOU&A6 aTaIl(O •• II1JWX .acreA H nOAP.3ACAeJlltA npOTHBllKIte 
DOAY"aeT Roppen ... ue MeitH 31tAOUlioA c:reDCIi. ft)Kecnt. 
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'Therefore filtered ventilation in a number of situations can be 
switched on only on the signal of gas danger. During time of warning 
signal the toxic substance can penetrate in various quantities inside 
the objects of collective protection, cause the contamination of the 
internal surfaces of hatches, doors and thus create for crews the 
danger of staying in these objects without the gas mask. In this case 
it is not possible to exclude the appearance of the cases of slight 
injuries and increase of the degree of restricting effect of the toxic 
substance. 

Convulsant nerve gases, like other possible toxic substances, 
cannot inflict injuries on live enemy target, if it is sheltered and 
is in the state of full protection. Consequently, by the use of the 
toxic substances is not achieved the destruction of fully protected 
[emphasis in original - Ed.] live targets. 1 Liquid toxic substances, 
used in the form of aerosol or major drops, exert the strong 
restricting effect, which deprives the subjected to chemical attack 
troops of the possibility to freely accomplish maneuver, to entirely 
use military characteristics of armament. Personnel is forced for 
long periods to remain in the means of protection, which exert 
unfavorable effects on the organism of people. For the complete 
overcoming of the consequences of chemical attack the units of troops 
can may need to be withdrawn from engagement or release from the 
execution of combat missions. The restricting effect of the liquid 
toxic substances depends on their toxicity and volatility. 

Moderate protection. 

The uninterrupted prolonged stay, not to mention hard physical 
work in the insulating-type protective gear capable of ensuring 
reliable protection from the vapor, the aerosols and the drops of the 
toxic substances, is impossible according to the physiologicohygienic 
indices. Therefore for long-term wear can be used only light-weight 
means of protection, skin-protective suits (sets) of the filtering 
type made from the cloth which contain in their composition adsorbents 
or chemical reagents. Such suits protect from the vapor and the 
aerosols, but they do not provide the proper protection from large 
drops of the toxic substances, especially soman and similar acid 
fluorides of ethers [esters? - Ed.] of methylphosphonic acid • 

FOOTNOTE 1. Destruction of human targets is combat mission in the 
execution of which not less than 50% personnel of the attacked units 
of enemy sustains injuries of not less than given degree of 
seriousness. ENDFOOTNOTE. 
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npeAC1'8BAJleTCII XllpllKTePIIOii CIIT)'III\HJI, KOrNJ AH~lIlJii i:OC1'8B 
nOAPII:JAeAenKA, AeiiCTBYII Bile o&bel<TOI KOMel<THBIIOii :JIIUIHTbI, 
6YAeT OAetr B 34Il1KT1ll>le I<OCTION'" cl>HAbTJIytOlllero TIIna, HMell npH 
ce6e B roTOBUOCTH HcnOAb30aan. npOTHBoro.3LJ, a TllJt)Ke 34U(HT1II..e 
neJ"ldTltH. "YAltJf H nO,&.llllleMlIHKH. Oe06eJfIlOCTt. ClIT)'8qMH B TOM, 
'ITO npH lIeOJIClfAaHHOM XHM~eCKOM Han",ell"H 114,4,""""H" npOTH-
Bora'OB H APyrHl< npeAMeTOB 34I11HTb1 ripoit.BOAHTCII • nep"OA lIana-
AeHHIl, B IImocc!>epe napOB H Il3pO:JOJUl O1p88iIinoiltero BellleCTllll 
HAIl II nepKOA IIWCef>{JIUUI 1111 rpYHT ItpynJii.rx ItIIneAb ero. H",eMUKe 
CP"ACTB :JllIIIKTW 'lIIIHMIIetr onp"AeAeHHOC llpeMl!, • ~eHHe I<oro-
poro nOABeprumeCliIleI1aAeHHIQ HOryr IIAOJU/YTb nllpl>! HAllII3P0:loAJ, 
oTJIIIBARlOll\ero BellleCTBII, nOA~HTL 38pIl)J<eHKe OTICpLlTl>lX }"Iact-
KOB KO>KH (I<HCTH pytt, rOAo84, AHl\O II meA) H 3iui(HTIIOro KOCTlO-
Mil. HanllAlllOlllaR CTOPOHII MOJReT npHMimun. Tal<oli P"cxoA or-
p"BAlllOlllerO lIellleCTaIl no noplIJKlieMoii ileAl!, npH KOTOPOM onpe-
AeAeml1lJl 'IIICTb nepcolIlIAII nOI\PII'AeAemlll npoTIlBIINKII MOlKeT 
nOA}"IHTb noplIlKellKIi cooTilerCTBYlOllleii CTeneJlH, IIl1npKMep. lie 
MeKee 50% JlI!'IlIOrO COCTIIBII nOA}"IHT nOpaJRellHe He IIHJRe CPeA-
Heii TlIlKeCTK. TIIKllR ."'11'111 AOCTHJRIIMII' npH DpHMelleUHIi If :lap"-
HII, II :lOMIIHII, H BellleCTBII VX. B OnHC8!IHOii CHT)'III\HH XmlHqe-
CKoe 0pYlKHe MOlKeT peWIITL :lIIAilqy no ytllt'lTOlKellHIO >KHaoii clI-
A'" npOTltBIIHKII npH lIaJ1H'1HH COOTBeTCTBytOllleii rpynnHpoBKH PII-
KeniO-opTHAAepeACKHX HAM DBHliltMOt11lLlX nOAPa3,6..eAel1HA It qaC-
TeA.- OcoC5ellllOCTb 3alJlHTb1 a paCC"BYpHBaeMOM CA)"foe COCTOUT a 
TOM, 'ITO "PH llD,Aea6ltHH npO'THBOra3a B 3apa>Kel1l1oii: o,TtoIOcq,epe 
a nOAMaCO'lIlOM npocrpaltCTBe MOryr OIC.a3aThCJI 3na'lHTeAbllhle KO· 
AH'leCTBa 0Tp8BARJOntero BeU\eCTBD, oceBwero KeK nil K01tC.e AKita, 
Tal( H 1111 BHyrpelllleii nOBepXHOCTlf AHl\eBoii ~IICTH npoTHBOra311 " 
MOMellT llllA"BIIUHII ero. 3#eKTIIBIILlX cnocoCioB l\er83al\HH OT-
pa8Al1I0~HX BellleCTB B noANllco'iIlOM npocrpallCTRe lIaAeroro 
npOTIiBora38 lie IllIiiAeno. OTMeqeIlIlLliicj>aKTOP 6YAeT ycyryl5AAn. 
TWKecTb °nOpDJKellHA, a B03MOHc110CTH G1ITMAOTliOK TepanHH OKa· 
""yrc.. HeAOCTIITO'IHLlMK. '. npH npilMelleHHH 83p030AeH HAn nnw 30M~lIa H aCtqeCTBa 
VX nopa"""",,e AJOAeii MO>Ker CSWTb AOCTIIl11yro II B CAyqae, eCAIl 
Bed AlNII",ii COCTIIB nOAPB:lAeAeHHII no KOMIIllAe IIl1AelleT npomBo-
rll31>! AD HIl'lMIl XHMH'IeCKoro HanaAeHHA, 34 ~eT )(0""1I0-pe30pl5- '1' 
THBIIOro TOKCH'leCKoro 3#eKTB, B 06xoA npOTHBOfll3ll. KpoMe TOro, 
30M81i HOllter BI>!3L1BaTb TRJReiu.ie nopalKeHHII 3a COler Bo:iAeiiCTBIIII 
napoB (B I\OCTBTOqllO BblCOKOli KO~~lrtpaI(HHI 1111 KOJRII"''' nOKpoBbI. 
n"pl>! 30MIllla HHTeliCHBllo nOrAIIllllllOTClI ""KOKP"CO'lHbI>lH nOKpbl-
TlUIHH, pe.Hllol<, OAeJKAoii II AIIlKe )(OlKH_H nOKpOBlI>lH AloAeii • 
TaKoii . erene"H, 'ITO nOCAe BHXONJ H3 OTJIIIBAeliHOii aTMocq,epbl no- J 
rAlllllemlOe BellleCTBO AecopCSHpYe'rcJI. BhI3"'BIIlI onllClIoe .IIPIIJKe- , 
liKe OKpy>Kalolllero B03AYX"· 3<I><I>eKTHBIIYX cpeACTII ... era3allHH o~- I 
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Is characteristic the situation, when personnel of units 
operating outside objects of collective protection, are dressed in 
filtering type protective clothing, carrying in readiness to use gas 
masks, and also protective glove, stockings and caps. The special 
feature of situation consists in the .fact that with unexpected 
chemical attack the donning of gas mask and other items of protection 
is accomplished in the period of attack, in an atmosphere of vapor and 
aerosol of the toxic substance or in the period of settling to the 
ground of large drops of it. The putting on of means of protection 
occupies a time, during which those subjected to attack can inhale 
vapor or aerosol of the toxic substance, suffer contamination of the 
open sections of skin (hand, head, face and neck) and protective 
clothing. Attacker can use enough toxic substance on the target such 
that a given part of the personnel Clf the unit of enemy can obtain the 
injuries of a corresponding degree, for example, not less than 50% 
personnel will suffer injury of not less than average seriousess. 
This can be accomplished with the use of sarin, soman and VX. In the 
described situation the chemical weaponry can accomplish the purpose 
of destruction of live enemy target when the corresponding grouping of 
rocket-artillery or aviation is present. The special feature of 
protection in the case in question consists of the fact that with .the 
putting on of gas mask in the contaminated atmosphere in the space 
under the mask there can be significant quantities of toxic substance, 
deposited both on the skin of face, and on the internal surface of the 
front of the gas mask at the moment of its putting on. Effective 
methods of decontamination of toxic substances in the space between 
mask and face have not been found. This factor will aggravate the 
seriousness of injuries, and the possibilities of antidote therapy 
will prove to be insufficient.· 

With the use of aerosols or drops of soman and VX the 
contamination of people can be achieved also if entire personnel of 
unit upon command puts on gas masks prior to the beginning of chemical 
attack, due to the skin-resorbtive toxic effect, around gas mask. 
Furthermore, soman can cause severe injuries due to the action of 
vapor (in the sufficiently high concentration) on the skin. Vapor of 
soman are redily absorbed by paint and varnish coats, by rubber, by 
clothing and even skins of people to such degree, that the absorbed 
substance is des orbed after exit from the poisoned atmosphere, causing 
dangerous contamination of ambient air • 
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MY'WlpOBallllJl lIenOq)"AC1BeIlIlO B nOI\Pa3ACAClnlJlX BOHCK lie cy. 
IqeCTBYCT. nOMI>I81<11 no,a. rOpR'IHM AYWeM lie YCTplIIIReT onacllyto 
,a.ecop6HqHIO 30Malla e 34pa>KeHHwc 1<OJKH",x n01<'p0BoB AIOAeH. Bo 
Beex CA~UX npe6101B81IHe AlOAeli B o'lare nogaJKellHJl lIeK36eJKIIO ~ 
npsmo,a,HT 1< 34p4JKeHHIO TeAll AIOAeli H o,a.eJI{AI>I B TaKO i! acnellH. 
'ITO nOOAellHe IIX B 34ltp"'TblX nOMell\ellHllX. 8 TOM "HCAe BIIYTPH 
oC5'beItTOB ItOMelCTllllllOiI 341l\IITIoI, C03f>PeT OnaClloCTb CliAbllQro 3a' 
pa>KetlHll BQ.A}'XlI B IDIX H, CAe,&,0MTeAhIlO,HlmlAJltU<0llllbiX nOp4JKe· 
HHIi KllXOA'lll\eroar a IIIfX nepcolllWI, eCAll noT nepeOIlAil lie HC' 

IIOAIo3YeT npoTllllol'a3f>I. " 
3atJttrnn,le 1<ocnoMl>l, H3roTOBAel\ll1>le 113 TK4l1eH IlACOp6qHOIIIIo-

ro TIIIIII, MOryT He 3Il1JlH1l\IITb OT TOHltOJI,Hcnepclloro 113P030AII OTpllB' 
AluoIl\HX Bell\ecn\, talt KIIIt WopC5etlTl>\ no caoeA npupo,a.e npHro,a.-
lUI J\IIIIIh AM nOrAOll\eHllJl napOB, II lie 113P03OAeii. Cl>HhbtpYWIl\He 
CBOHC1III1 TK4Heli B O'IHOWellHH a3p030Aeil MOf}'T Olta3I1TbCJ1 H"A0' 
craTO'Im.lMH no,a.06"o roM)', KIIIt lle,&,ocraro'lHY q,HhbTp}'lOlIIHe cno-
co6HoCTII OC5WJIIOH OA~, lie nplWlTBpatnalOtneii npO""".HHe 
AOPOJKlIoi! IlLWf It 1t0lKHWM nOKpOMM. 

nOJ\P43AeAeIlHII, nonaBmHe no,a. nanBAellHe C5oenpHnllCaMH, Clla-
PRJKeH_ 30MIIHOM IIAH aCll\eCTBOM VX, AOAJKHI>I B a03MOJKHO 
ltopOTltHe CPOKH noABeprHyTbCR C8I1MTt1PIIOi! 0C5p46oTt<e C .. HCIIOH 
OliMytlAHP0BaIllUI (34Il\IITIIOro 1t0cnoMa H lieJ\hll,. npH npH>ICllellllJl 
311pHI14 a BH,/\e napll, ocoIiellliO a JKllpltKe AIIH, a pe3YAbTaTe "POBeT-
pHB1I11HlI B Te'lelllle 2-3 '1acoa MOlKeT llaCTYJUlTb nOAlloe o6e33apa· 
JKHBallHe 06 .... 1101'0 o6MY' ...... POBIIHHII H 3aMella ero lie notpeliYeTClI. 
:3Toro OnpeAeIIeHHO Cltll34110 lIeAb!)lI OTIIOCHTeAbIlO 311111HT11b1X "OC' 
TIOMOB, H3rOTOBAeHIIWC K3 TKaKeii BACOpliqKOKIIOro TKna. H60 OHH 
MOryr nOrAOTKTb 3JJa'lH'r'eAWlo C50ALWHe ltOAHQeCTBa 3GpHUa no cpaB· 
lIemilO C olil>l'llloii Aenlei! o,a.eJI{Aoii. 

OrcyTC1BHe" .alJlHTbI 

npH OTcyTCTBHH I<III<HX'AII60 CP"ACTB npOTHBOXHHH'IeCKOH 3a· 
Il\Im>I '4>4>eKT B03,a.eiiCTBHlI DTpalWllOll\HX BeUteCTB C}'UIeCTBeHllo 
B03p4CT11eT 113-311 C5QJ1.ee npoAOllrHpoaaHHoro H MaCCHPOlllllllloro 
a03,\eiiCTBHlI OTpallAJlJOll\ero Bell\eCTaa H '1epe3 AblXIlTeAbll",e nyTK. 
H '1epe3 KOlKlt",e noxpo8Y. npH COOTBeTCTII}'IOIl\HX 1I0PM8X paCXOA8 
Cpe,a.CTII AOCTIIBKH HC34Il\Hll\elllloe nOAPa3,a.eAellHe, Oxa .. Bu,eCCft 
oli"LeKTOH xltMH'lecltoro HaRBAeHHlI OTpaaJlltJOIJIHMH BemeCTIIOMH 
lIepBHO-napaAHTK'IeCKoro AeiiCTBHR. ""plleT lioecnoc06110CTb H "YJK' 
AlleTCJI B nOHOIJIH CO CTOpOHW cneqHIlAbHYX nOAP03,a.eAeIlHii H"AlI' 
l\HHCltoli K lUIKII'leCKOii CAYJKC5. 
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Effective means of decontamination of uniform directly in the units of 
troops do not exist. Washing under the hot shower does not prevent 
dangerous desorption of soman from the contaminated skins of people. 
In all cases the presence of people in the center of contamination 
unavoidably leads to contamination of the body and clothing of people 
to such a degree, that their presence in closed rooms, including 
within the objects of collective protection, creates the danger of the 
strong contamination of air in them and, therefore, the inhalation 
injury of the located in them personnel, if these personnel do not use 
gas masks. 

Protective clothing made from adsorptive type cloth may not 
protect from finely dispersed aerosol of toxic substances, since 
adsorbents by their nature are suitable only for absorbing the vapor, 
and not aerosols. The filtering properties of cloth with respect to 
aerosols can prove to be insufficient similar to the way that standard 
clothing cannot prevent penetration of road dust to the skin. 

The units attacked with ammunition, equipped with soman or vx, 
must within the shortest possible periods undergo sanitary treatment 
with the replacement of uniform (protective clothing and underwear). 
With the use of sarin in the form of vapor, especially on hot days, as 
a result of ventilation for 2-3 hours can begin the complete 
decontamination of regular uniform and its replacement will not be 
required. This definitely cannot be said about protective clothing 
made adsorptive type cloth, since they can absorb considerably larger 
quantities of sarin in comparison with the usual summer clothing. 

Absence of protection. 

In the absence of any means of antichemical defense the effect of 
the action of the toxic substances substantially increases due to the 
more prolonged and concentrated action of the toxic substance both 
through the respiratory tract and through the skin. With appropriate 
norms of expenditure of the means of delivery an unprotected unit 
subjected to chemical attack by convulsant nerve gases, loses combat 
efficiency and needs help from special units of medical and chemical 
services • 
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nCitXO-3MOQitOHAAbHblE! 3<l><1>EKTbl 

BCAellHe GoeB"'X lIeiiCTBHii a YOOBMlIX npH.lellellHlI o61'~lil'x 
omes",X cpeACTB nOp4:IKeIlHJI AlOAeii H BoopYlKellHlI a"'3L1aOeT Sl'-
COlUfe nCHXO-3MOUHOIIIIJILH",e IIOnpK:lKeUHII. AoHTeJlbllDe y<iacme B 
TJl}KeAOM 6010. MCllblTallMe lIa cc6e pCllAblloii yrpo31' MlIlKH311H no-
pO:>K,ll.8eT nOllllAellHe CTpeccoBLlx M HeSpOTll'leCKHX cOCTollIIHii, 
npe:lK,ll.e scem lIeBp4CTe1IMM M IIClfXOCTelIHM - HeBp03a 1I1111113QMBbiX 
COCTOlIUJrK. . 

B COCTOlIHHM CTpCCCII nepCOll1IA nOAHOCTblO yrpG'IIfllaeT caOIO 
Goecnoc06110CTb M uy~e'fCll II IlCOTAOlKHOH MCAHUlUICKOH nOMO-
II\M. nOTep" 6oecnocoGHOCTH Y OTAeAi.1D'X ~elloll 3KHnal«O 3a ~eT 
lIaCT}'IUeHllJl CTpeccoBoro COCTOlIlIWI MOlKeT npHaecm K rioTepe 
60ecnoco611Ocnf 3KHIU"Ka II UeAOM. 

AM lIeap4CTe11I1H xapaKTepHbl sciMCH'lHSQCTb .... crP0eHHIl. 
113PblSbI 3cj>cpeKTOB IIpM }'MepeulILlx p43APOl«HTeAIlx. lIepB03HoCTb. 
HeCAepl«aHHOCTb M HeTepnHMoCTb. paCCTpOKCTBO BIIMMaUIUI Ii oc-
Aa6AeHMe nllWITH. no/\. IlhWllIHeM nCHxo-3MOUHOIlIlALln.rX TP"IIM B03-
UHKlllOT oC'Tpwe peaKTIfIlHble cocrolillHll - J\1160 a0311YlKAeuMll 
KpaiilleH cpOPMIoI. AH60 TllJKeAeHWHe AenpeccHH ariAon. AO CT}'IIopa. 
npH lIesp03e IIBBIl3'1HBt.X COCTOIlIlHK Y AlOACH 1I03ilHKaCT 'l}'BCTBO 
0611\eii HeysepellIloCTH a ce6e. 1pellorK H Cl'JiaXII. ° ToKJlte npolllIAJI-
IOTClI MhlCJ\II H AeiiCTSHli. OT KOTOpLiX nOC'TpwawHii lie MOJKeT oc-
Bo60AJ'Tl>Cll. - . 

B YeAoa""x npHMeHellHlI XHMHqeCKOrO Opy:IKHlI q,H3HoAorli~e
CkHe H nCHX063MOU,HOIUlAbIiLle nanpJl>Keluhl AloAeA Il03PaCTlUoT Ai:; 
yrpolKillOlI\HX npeAeAoa. '!'to npo1l8AlleTClI YSeAljqellHel'i ;'OCTon. 
nOllSAellHlI CTpeCCOBbiX COCTOlIlIHii H lleapOTll'leCKHX p"cC'Tpo.\cnl. 
npH'leM B C)OAee TJI>KeAbiX tlJ0PMBX, II OXB4Te H~ut oThocl1TeAhflO 
60AbWeH AOAU Alt'lIlOro CoCTtlaa nOAP83AeACIIHH H, CAej\OK8TeAbIiO K 
60Aee cepbe3110H nOTepe HMH GoecnocoGIIOCTH. 

B03peCTDHHe q.H3HOAOm'leCKHX lIAnpfl)l(ellHH CBSl34110 npe)KAe 
acero C HC06XOAH"OCTbIO Beem 60ellLle lIeiiCTJIHlI a cpellCTSax npo-
TllBOXHMIIQeCKOli 30ll\HTbI H HCntolTLlB01'l> HX H311ypllJOII\ee H CKOBl.J· 
B8JOII\ee B03AeliCTBHe. OC}'IUCCTIIAlITb TFYAoeMKHe H onaCllbie paGo-
Tbi no AHKBHAd1tHH nOCJlCAcnlHH XHMJlQeCKHX HonOAeIlHH. IlKAJOqa~ 
06pall\eHHe c TPynaMH nol'H6WHX H c nOpa:IKeHIIYMII TlIJKeAOii CTe-
neHH. 'ITO B C8010 O'iepCAb BCAeT I< ycHAeHI!lO nCHX0-3"01\HOlli'Au-
tlbIX 118npllJltellHli. . 

OCtlOBllhlM q,aKTOpoM. 06yCAOBAHaa101l\H~1 a03pOCTalJHe lICllxo- . 
3MOWSOlUlAbilOro nanpJI>KeHHJI, ABAReTCJI O~IIClJOCTb nOAY"HTb hoplI· 
",eHHe H OUlymTb lIa ceGe npOllBAeUHe ycrpaWOIOUIHX CHkDTo>loa 
n0po1Kemul. no no" npH'IHlIe K8>tC,AblH onleaoA nUeT npOTHBIIHK8 
MAM npOACT COMOAeT4 B YCAOBHJlX XHMH'IeCJ(.oH BDHIIl" RocnpHIIH~la· . 
eTC.A 34 1I8'J8AO XHMH'IeCJ{oro 114naAell~JI H cOnpOBO>KNleTCR ACHCT· 

sa 

f 
I 

i 
1 \' , , 

~ .. 

• 

• 



• 

• 

• 

• 

DOC = 95056204 PAGE 15 

Page 68. 

PSYCHOEMOTIONAL EFFECTS. 

The conduct of combat operations under the conditions of the use 
of conventional fire weapons for destruction of people and armament 
causes high psychoemotional stress. Prolonged participation in heavy 
fighting, experience of real threat to life engender stress and 
neurotic states, primarily neurasthenia and psychasthenia, [? 
obsessive-compulsive neuroses 1]. 

In the state of stress personnel completely lose combat 
efficiency and need urgent medical aid. The loss of combat efficiency 
in individual crew members due to the onset of stress state can lead 
to the loss of the combat efficiency of crew as a whole. 

For neurasthenia are characteristic the changeability of mood, 
explosions of effects with moderate stimuli, nervousness, impetuosity 
and intolerance, disorder of attention and weakening memory. Under 
the effect of psychoemotional traumata appear acute reactive states -
either excitation of extreme form or deep depressions up to stupor. 
With [obsessive-compulsive neuroses? - Ed.] in people appears a 
feeling of general uncertainty, the anxieties also of fear, and 
thoughts and actions are manifested from which the victim cannot free 
himself. 

Under the conditions of use of chemical weaponry the 
physiological and psychoemotional stresses in people grow to the 
threatening limits, which is manifested by an increase in the 
frequency of the appearance of stress states and neurotic disorders, 
moreover in more severe forms, encompassing relatively large fraction 
of personnel of units, [which leads, consequently,?] to more serious 
loss by them of combat efficiency. 

The increase of physiological stresses is connected, first of 
all, with having to conduct combat operations in means of antichemical 
defense, experience their exhausting and restricting effect and 
accomplish laborious and dangerous missions to deal with consequences 
of chemical attacks, including handling corpses of victims and those 
injured to severe degree, which in turn leads to strengthening of 
psychoemotional stresses. 

The basic factor intensifying psychoemotional stress is [? danger 
of injury and of experiencing personally?] the manifestation of the 
frightening symptoms of injury • 
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BM.RMH, IlCa.a.eKB4TllblMH PeahbllOH 06CTllltOBKC C arplti1\ftTeAhllhINU .... 
nOCJIe,b.CTBWlMH AM BbinOAllelllUI fioeBOH 3lIA4~H (llanpHMCp •• >leCTO 
nyCI<lI pBKeTbi lUI nOp"lKeHHe CIIMOAeTII npOTHBIIHKII HCnl.l'l'blRaIO-
U\IIH CTpBX npR'leTCJI B YKpbITHH HAIl ll ..... eBaeT npOTH"ora3). . 

C1'p4X nopolKA"eTCJI lleOJlOWlIlHblM nOIlSAeIlH"H npH311aKOB no-
palKellWl OTpBlWIiollUlM 8e~eCTBOM llepBHO-naplWlTH'leCKOTO Ae"-
CTBHIl;'KbrNl B .llenOCPeACTBennoi! !iAH30CTH He !iLlAO pB3pl.BOB .. a-
KHX-AHlio CIIIIPllAOB H lIBHII!iOMIi. II TOKC03c1lcjleKT nOllBAlleTcJl 36 
!:'leT B03A8!HCTBHll B~eCT8ll. "OTOpoe !iblAO ILllipowellO a aTMoccIle-
py 3a 10-20 KM OT MeCTB IIIIX0lKAeHHll nOCTpBNIlwero. 

Ycyry!iHTb IleBpo1H'Iec&oe COCTORHHe BoeHHOCJIYlKlIlIUIX MOlKeT 
npHMeHeHHe Ae'le!inoro IIlmfAOTlI 6e3 nOKI\3IIIlHH. npH nepeCTpB-
XOB"e 83-311 1I0Jl3HH nOA}"IHTIo noplIlKellHe. A1'THAo11>l CIIMH no ce-
lie OIlM,6,aIOT HerllTH8HblM AeliaBHeM. oco!ieHHo a YCAOBHBX OT-
cytcTaHJl B03AeliCTBHJl 0TP"IAJlIO~erO le~eCT8ll. HereTHaHhle :><1>
cIle"TbI IIlrT\IAOTa MOryT liblTb npHHJlTbI 311 AeliCTBHe OTPIIBAlllOlIlerO 
8e~eCTBa. 

npH HIIKOJKIIOH IIIlIlJIHKIIl\IIH CHMt\TOMbi nOpBlKel1Hll nOllBAllIOTCIl 
H pB3BHaaJOTCJl BO .peMeKH B 3aIlHCHMOCTH OT A03W OTpBBAJllolllero 
Belilema. nOJlBAeHHe npH3H11KOB nOpBlKeHHll Y KOTO-ARlio H3 nOA-
pll3AeJleJlKJl IIIlCTOpBlKHBIleT OCTIIJIbHbIX. H lie 6e3 OCIIOBIlHHii. TaK 
KaK pa:iPbll\ no apeMeHH nOllBAellHJl npH311aKOI nopalKenHll Y AHQ-
noro cOCTasa nONlll3AeAeHHJl MOlKeT AOCTHrllTb NlYX H liOAee QIICOs. 
CTP"". nopoJK,i.aeMblH OlKHAaHHeM npo"BAellHii AeiiCTIIHJl 0Tp6BAJI-
IOlIlero jClIleCTBa. YCHAIIBBer nCHXO-3M01VI01l6Jlbl10e lIanplllKCIIHe 
,11,0 KpIIi"lHx npeAeAOII. /loPlKe y AHI\. H3lielKllllwHx nOl1lWlilHJl lIa IIHX 
OTpBahuou\ero Be~eCTBa. MOryT peBKTHlIlIO lIaarnHTb P"CCTpOHCT-
..... xapaKTephwe npH pellAbllLIX nopalKellHllX. 3To •• ~aCTIlOCTH. 
nOATBep>KA4eTCR c06LlTHAMH, HMe.fuRMH NeCTO ao apCMSI BsaPHH, 
CA )"IliBwcliCJI B XHMH'leaoii AallopaTOpHH. 

AlI60paTOpHJI BXOAHAB B COCTaB MAMa, 3lnUIToro ciUttC:)OJlo' no-
Telll\HllAbllLlX OTpaBAllIOlJUlX Be~eCTB. CHIITe3 npoBoAHACll nOA BbI-
TlllKlIblM WKlIIj>OM. CA~HMCb IlBapHJl - pearellT liLIA BhI!ipolllell H3 
peaKIVIOIIII(lIi KOA5 .... npOK30WAO B03ropalllle peaTelTre C nOCAeAY-
101lVlM .3pblBOM napO-B03AYWlIoi! CHeCH. npH 13p ... ae libIA pa3py-
weH 11...,.,.'101011 Wl<4c1l. BbiliKTbl CTeKM B OKOlIlIOii pa .. e. B031111K no-
lKap: OnblTHllll ..i.allopallTlCll. npOBOAHBWIIll CH11Te3. KaK TOA~KO YIIH-
AeM 'lj>otITauHpoBIIIIHe PCIIKIVIOIIHOii CMeCH H3 KOA6b1. ,11,0 B3pLlS. 
nOKHIly'Aa AII!iopaTopmo H OT Hero lie noap ............ nOAocnCBWIIH 
nepCOllaA • AP)THX AIlIioPIlTOpHli 8MeCTe. C X03lliiKoii A1160pBTOPHH 
HeMe,&.AeHliO npHHllAHCh BWHOCHTb H3 ropAll\ero nOMelllellHA AOKY-
MellTLl. 0AelK/>3. l\eJlllOe OOOPYAOBIIIIHe. B cyMaTOxe nOlKllpa liLIAII 
pB3liHTa KCAIia C pBCTBOpOM XAoPlloro lKeAe3a. KlInAH KOTOporo no-
OIIAH Ha 1I0ry AllliopaHTKH. AelKypHBwaa ua 3T11lKe cIleJIbAwep. npH-
libl8IDU K ~(eCTY nOlKapa. B nopJWCe npolj>lIAIIKTHKH ("a RCOKII" 
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For this reason each artillery attack of enemy or flight of aircraft 
under the conditions of chemical warfare is seen as beginning of 
chemical attack and is accompanied by actions inadequate to real 
circumstances with the negative consequences for executing the combat 
mission (for example, instead of the launch of rocket to destroy 
aircraft of enemy troops experiencing fear will hide in shelter or don 
gas mask). 

Fear is engendered by the unexpected appearance of signs of 
injury by convulsant nerve gas, when in immediate proximity there were 
no explosions of projectiles or aircraft bombs, but toxic effect 
appears due to the action of substance released into atmosphere 10-20 
kID from location of victim. 
. Neurotic state of soldiers can be aggravated by the use of 
antidote without the indications, out of excessive caution due to fear 
of injury. Antidotes by themselves possess negative effect, 
especially under the conditions of the absence of the action of the 
toxic substance. The negative effects of antidote can be taken as the 
effect of the toxic substance. 

With cutaneous application symptoms of injury appear and 
developed in time depending on the dose of the toxic substance. The 
appearance of signs of injury in one member of a unit puts everybody 
else on guard, and not without reason, since time interval of 
appearance of signs of injury in personnel of unit can reach two and 
more hours. The fear engendered by expectation of manifestations of 
the effect of toxic substance intensifies psychoemotional stress to 
extreme limits. Even in those who have avoided exposure to toxic 
substance can reactively begin disorders characteristic of real 
injuries. This, among other things, is confirmed by events whiCh 
occurred during an accident occurring in a chemical laboratory. 

Laboratory was part of a section occupied with synthesis of 
potential toxic substances. Synthesis was being conducted under 
exhaust hood. Accident happened - reagent escaped from reaction 
flask. The flaming-up of reagent with the subsequent explosion of 
air-steam mixture occurred. During the explosion the exhaust hood was 
destroyed, glass in the window frame was knocked out. Fire broke out. 
Experienced laboratory worker conducting synthesis as soon as she saw 
fountain effect of reaction mixture from the flask before explosion 
left laboratory and from it it did not suffer. ·The arrived in time 
personnel of other laboratories together with director of laboratory 
immediately started to carry from burning room documents, clothing, 
valuable equipment. In the chaos of fire was broken the flask with 
the solution of ferric'chloride, whose drops fell on the leg of 
laboratory assistant. . 
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C CA}"IAli) oCipaCiOTIIJIA 1I0ry AaCiopallT1tH pdCTllOpOM 113 1I1WfDIfAYIlAb-

~ 1I0ro npOTHBOX1IMlf'leCKoro nllKeTll. Ha 3TOM lice Cihl MorM CiAarono-

C A }"IIIO 3aJtOIAHTCJI. Ho "AH1IHlICTpIl/tHll, lIMeJI B B>WI cjJoCreHOnoAof). • noe TOJCCH"IeCJtoe AeHCTBHe peOrel1T4. Hcn0A.L30D4IJIIOro • CHHTe3e, 
( cnocoCilloCT& ero Bhl3h1BaTL oreK AerJtHX no 1IcreQeHKH cKp~ro 

C nepHoAa, HcqeCJU/eMoro QacaMH. pacnopJWl.'lllcb O/lllTL TIlKK na BCJI-
KHii CAY"aii OTIlpallllTL AIlCiopa"TKY. CiOAee APyrKX IIaxoAHIIIll}'1OCJI II 

C roPJ/llleli AaCiopllropHH. B MeARqHlfCKHli nylfKT nOA IraCiAIoAeHHe Bpa-
qeii. Ee conpOBOJK,&.llAa 4>eA&Amep. 

C no Aopore AO MeAHqKHCKoro nylfXTa Y AIlCiopanTKK K y cjJeAb-· 
AIlIepa Ha'lOJUlCb nOHAqllAY AerKHe •• aTeM Bce YCHA/lBalOlI\lIeCJI CY- • C Aopom, 3aBepDIHBDlHeCJI norepeii naMJITII. nOCTp4AllBDlHe He pea-

e mpOBIIAH Jra BonpoChi nepcOl1llAll M"AJIYI'l<1". C HIIMK CihIA HeB03MO-
J/(en KOlITaKT. BpaqH M"AJIYIIKTa noC'IKTMJI COcTOllJIHe .nOCTpllAllB-

( 11IHX» Kpaiille Cepbe3HhlM H peWKAH OmpUHTb HX B BoeHHhlii roc- • 
C 

nHTllAb. 
B ABCiOparopnH, rAe CA}"IKABCb aaapKll, HHKaKHX 1lA01I KI\H OT-

e paaJUllOlIlKX BellleCTB He CihlAO. Oru.m""e Bpa~-TOICCHXOAOm, oc-
MDTPeB mocrpWBwKX», CAeAaAH 341tA10'leHHe. 'ITO COCTOJIUHe HX B .. /teAOM Ife xapaxTepJlO M.JI OTpallAelfHii Bell\eCTBaMH HepBHo-nepAJlH-

• mqeCKoro AeiiCTBIlR. H "a caMOM AeAe, .n0CTp!W'BwKe. lIa APyroii 
AeHb B03BpaTKAHCb H. rocnKTGiu! Cie. KaKHX-ARiSo nOCABACTBHH M.JI 

I. 
e 3AOPOBbIL 

no AeliCTByroDlHM B ABCiOparoPHH np4BHABM Cie30riaCHOC'TH pa-
~\ CiOT c otpallAlllODlHMH Bell\eCTBeMH ABliopallT H cjJeAbAWep. «noCTpa-

~ \i~/ 
AaillJllie' i1PH aBapKH, oCi"3aHhI CihlAR 3111lT& K 3HIIAH CKMDTOHeTHKY 

C nOpa>KeHHli pa3J\lAHhlMK' OTpeBAlIIOlI\HMH B~eCT8llMK. HcJU.lTO I 
C 

CTpox B CaJl3H c ompaBKoli HX B MBAnylfKT. OHH BocnPOK3BeAH HA I celie CHMDTOM>!, nOpa>KeHIlR HepBHo-napaAHTH'leCItHMK JIAIlMK. npH-

C qeM nOJIBAeHHe CHMDTOMaTHKH. nOpll)KellHii Y OARoA 11. IIHX YCHA/I- \ BIlAO Te J/(e CKMDTOMhi Y APyroli. , 
C B TO J/(.e BpeMJ/ HMe/OTCJ/ npKMepLI HHOro xapaxTepa. COJ\NlTbl • I 

cOCTllBe nOAHl'OHHLIX KOHllIfA npK oliecne,eHKH HCm.rrIlHKH paliOTa- t 
C " lOT 114 PeaAbHO 34paJ/(eHIIoii OTpaaJUllOlI\HMII .ellleCTBaMK Mecmo- t 
IiIIr CTH, lie npOJlllAJlJ/ npK 3TOM HHJC4KOro CTpIlxa, liY~H yaepeHHloIHH B , 1f4A!ilKIIOCTK cpeACTB npOTHB,?XHMII'IeCKOH 34DlHTLI H B BhlCOKOii • ICBAAllcjJKJCIl/tHJi pyKoBoAKTeAeii paliOT 113 Q1lCAll ocjJHllepOB. HeAb3J1 

HClWOQaTb BepOllTlIOCT& onpeAeAeHHOli !W'DTIlqRK BoeHHOCAY>Ka- ~ 
(~ 

II\HX J: col5LITHIIM XHMK'IeCItHX eTaIC K nOIlMeJIHJI yaepeHHblx HOC- I ,., 
? •. MblCIU!HIIbIX AeiicmHli B pa~HLIX arryaJUIJIlC. CAWeT nOAaraTb, I 
.... ,,"j/ qTQ lIAIlJIlIHe .paKroPOB xHklf'leexoH BoiiIILI 114 nOIlBAeHHe H P438K- , 
III THe CTpeCCOBLIX H HeBp~eCKKX COCTOJIKHli OCT4eTCJI KpaiiHe CAll- f 

60 K3)"1ellHLlM. ~f. 

~ i 
(II 

70 ~ 
t 
t, 

• 
... - -" - . - .. 

. . _",' >_, _ c'·. ',' , • 



• 

• 

DOC = 95056204 

P,lge 70. 

PAGE 17 

Feldsher on duty on the floor arriving at place of fire by way of 
prophylaxis (just in case) treated the leg of laboratory assistant by 
solution from personal antichemical kit. All could have ended well 
here. But administration, keeping in mind the phosgene-like toxic 
effect of the reagent used in the synthesis, the capacity of it to 
produce pulmonary edema after a latent period, measured in hours, 
ordered again after all just in case to send the laboratory assistant, 
[? more than ?] others in the burning laboratory, to the medical aid 
station for observation by doctors. She was accompanied by feldsher. 

On the way to the medical aid station in laboratory assistant and 
in feldsher began at first minor, then intensifying spasms, which 
ultimately led to loss of memory. Victims did not react to questions 
of personnel of aid station, contact was impossible with them. The 
doctors of aid station considered the state of "victims" extremely 
serious and decided to send them to the military hospital. 

In the laboratory, where emergency happened, there were no 
poisons or toxic substances. Experienced doctor-toxicologists, after 
examining "victims", drew the conclusion that their state as a whole 
was not characteristic for poisoning by the substances of the 
neuroparalytic effect. And in fact, "victims" next day returned from 
the hospital without any consequences for the health. 

According to the safety regulations governing work. with poisonous 
substances laboratory assistant and feldsher, the "victims" in the 
accident, were supposed to know, and knew, the symptomatology of 
injuries by different toxic substances. Feeling fear in connection 
with the visit to the aid station, they reproduced on themselves the 
symptoms of injury by neuroparalytic poisons, the appearance of 
symptomatology of injuries in one of them intensifying the same 
symptoms in the other. 

At the same time there are examples of another kind. Soldiers in 
range crews supporting tests work in areas actually contaminated by 
toxic substances, developing in this case no fear, being confident in 
the reliability of means of antichemical defense and in the high 
qualification of supervisors among the officers. It is not possible 
to exclude the probability of a certain adaptation of soldiers to the 
events of gas attacks and the appearance of confident and intelligent 
actions in different situations. One should assume that the effect of 
the factors of chemical warfare on appearance and development of 
stress and neurotic states remains extr~mely little studied • 
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o CPEACTBAX nPHMEIIEHHSl .,. 

AM. XHMH',eCKHX !5oenpHnacoa oco6b1x cHcreM ~pH"lelJel;HJI He 
C03A'1eTCl1. 01111 npHMelUlIOTCll TeMH lite lSoeB"'MII CPeACTB8MH. ~'ro H 
olSbI'IIILle !loenpHn8CIoI.· B to lKe .peMli KOIICTpYKI\HII XHMH~eCKHX 
!loenpHnaC08 K APyntX CP"ACTB AOeTaalUi H)leeT cnel\H<Im~ecKHe 
oco!lellHOCTlf. ray6H'11lL1e K nyweqlliole caaPltAbl H !loe8L1e q4CTH pe· 
111rn181101X CHaplIAOB AfIJI npHMeHellllJl .poclj>opopr4nHQeCKHX O"tpaB-
AJIIOII\HX Be~ecT1I: no KOHCTp)'KIIHH npK'~IfMl>HO OA/l.lAKOBbI. 
BH}'TPeHllHii olTJ,eM ItOpnyCll ClaplIA4 3aDOAIllIeTCli OTP'''WIJOJ1\HM 
ae~ecTIIOM. no OCK Kopnyca CHap'WI no'ITK Ha aCID ero MHH)' B.O-
AHTCII CTaAhHOH aaltaH, repMeTII3HpYJO~ii .'l)'TIIelllllOlO noJlOCTlo 
KOPnyca. B CTaJ\blIOM CTBItaHe pa3Me~aeTCH 3aPIIA 83pLlaQ4TOI'O ae-
~eCTaa. B rOJlOBHoil .mCTII KOpnyca OIap'WI KpenHTCll a3pLl.4Te11b 
YAIIPHOro I!AH AHCTa~oHHoro ,l.l!HCTBHlI. CnapRlIteHHe cllapllAO 
lKlIJ>,KHM OTpa8J\JI\o~M .e~eCTBOM npOH3BOAJfl'Cll '1epe3 Cnel{HdAL-
IIOe OQItO. 

npH 'pa3plolBe CII4PllA4 YAapnoro AeiiCTBHlI, npelV(43HOQellHoro 
MJl 3apaJKeHiIJI B03A)'Xe 8 oQare nopaJKellllR, 06pa3YeTClI 06AeKO 
nap08 H/W111 a3p030JUI OTpa1Wl.0~ero ae~eCTBa, CHMMeTpHQIlOe 01'
HOCKTeAIoliO 8eJITI'XMb1lOH OCH. 3To o(SMKO, nepeMell(OIlCL no IIB-
npaBAeJlHlO aerpa, no,r.,aepraeTCJI pacceHBalIH(O (pa3M"'.Y) no 38Ko-
lIaM -ryp!iyAe.ITIfOH A/llj>cjlPHH. npH 3TDM 06AaKO AecjlopMHpyeTCR, 
BepXHHe ChOH o6Mxa onepe_IOT IIHlI<eAe>Kall\He H3'3a B03p.CTa-
IIHR CKOPOcm Berpa C 8101Coroii. CTOAb CAOlKllblli npOl\eCC nepe .. e- . 
lI(eHHR H paCCeH84HHR oISAaKII arpaaMIlOlI\ero aell\eCTBa lIea03MOll<-
110 On.,KCIITb npOCTbJMH MaTeMaTH'IeCKHMH fpaBlleIlHJlMH. PO~eT KOII-
l\eJnpal\HH aeJl\eCTIUI • o(S,..,Ke • AJ060l! MOMeUT BpeMellH, 114 AIO-
tioH BYCOTe It a xa)KAoii T01fke O'lara nopa)KeJUul' 803MO)KeU AHrub 
JCOMOLIOTep.lbIMH MeTO,&.aHH npe YCAOIIHH TO-'''Oro onHClllfHR nOAeH 
cKopoe-reli lIeTpll a npoCTpaHcnoe U .... nopo1KoeMoii l\eALIO. B npaK-
THlte HcnoA>,3)'1Or ynpOll\eHHlole (O, •• IIOKO, AIIJIeKO He npoCTlolel MOAe-
AR, on.,CblB4lOlltHe pacnpoCTpllHeHHe ~e8eCOMOH npHMeCH 8 npH· 
3eMHOM CADe aTMoccjleplol. 3THMH MOAeAJlMH Y"HTbJBOeTCH KQAll'leCT-
80 aBCAemloro II aTMoccj>epy .ell\ecnoll. BpeMJI, npoweAWee C MO-
MeliTa o!lpa30B4HKJI 06MKa, CKOpOCTlo Be,.pa lIa A(oISOH cj>HKCHpO-
a4UlIoii IlloIcore(o!lIoI'IHO lIa .LlCOTe I MI, HllTeUCHBUOC1'b TYP6YAeu-
nloH AH$4>PIIK, KOTOp4lI • caOlO o'lepe/V> 3a8HCHT DT CKOpOCTH 
BeTplI K.BepTuKIlAIoHOH ycroii'lHBoCTH aTMocq,eplol (HHBepCHJI, H30-
TepMHR, KOIIBeKlIJUIl. npH 3TOM npHUHMOeTCJI, 'iTO HII IIa'JIWoIlOM 01'
pe3Ke nym caoero nepe>rellleJlHlI 06J10KO OCTI>eTCJI CHMMeTPH'IlIblM 
onlOCKTeAbllO aePTHKllAbHoii OCH; 

J"L\01l\<JAb nOp8)1(eHHJI OAH"O'JII"'MH 6oenpHn4c""H C OTpaIWlIO-
IIlHMH .e~eCTIUIHK nlDa 3aPHH HlIXOAflTCli B CAO"'''OH 388HCHMOCTH 
OT ypOB.1JI TOKCK'IJlOCTII npHMellelllloro OTpIlRJUJIOlllero Rculen.B. 
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MEANS OF APPLICATION • 

For chemical ammunition special systems of use has not been 
created. They are employed by the same military equipment, as usual 
ammunition. At the same time the design of chemical ammunition and 
other means of delivery has specific special features. Howitzer and 
gun projectiles and warheads of the rocket projectiles for employing 
organophosphorus toxic substances: with respect to design they are in 
principle identical. The internal volume of the body of missile is 
filled with the toxic substance. Along the axis of the body of 
missile almost to entire its length is introduced a steel casing, 
which seals the internal cavity of body. In the steel casing the 
explosive charge is placed. In the nose section of the body of 
missile the detonator of percussion or remote action is mounted. 
Projectile is filled with liquid toxic substance through a special 
aperture. 

With breaking of the percussion shell intended for the 
contamination of air in the center of contamination, is formed cloud 
of vapor and/or aerosol of the toxic substance, symmetrical relative 
to vertical axis. This cloud, being moved in the wind direction, 
undergoes scattering (washout) according to the laws of turbulent 
diffusion. In this case the cloud is deformed, upper cloud layers 
advancing ahead of lower layers due to increase in wind speed with 
altitude. So complex a process of mo~ement and scattering of cloud of 
the toxic substance is not possible to describe by simple mathematical 
equations. Calculation of substance concentrations in the cloud at 
any moment of time, at any altitude and at any point of center of 
contamination is feasible only by computer methods given accurate 
description of the fields of velocity of the wind in the space above 
the target area of coverage. In practice are used simplified 
(however, far from simple) models describing the proRagation of 
weightless admixture in the atmospheric boundary layer. These models 
factor in the quantity of substance introduced into the atmosphere, 
the time which passed from the moment of the formation of cloud, wind 
speed at any fixed altitude (usually at the height of 1 m), intensity 
of turbulent diffusion, which in turn depends on speed of wind and 
vertical stability of atmosphere (inversion, isothermy, convection). 
In this case it is assumed that initially the cloud remains 
symmetrical relative to vertical axis. 

Area of coverage by single shells with toxic substances like 
sarin depend in a complex way on the level of the toxicity of the used 
toxic substance. 
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3a~leua OTpIIllJUllolI\ero BI;lllleCTBll 1111 (iOJlee TOI(CH~1I0e lie npH801\MT 
I( YB<Wf'feJIII10 IlAO"lO;l,H o'llira nopalKellllll nponoplllIOIlIlAJ.UO dcne
IIH YBe.ut'leJIHII 1'OI(CIIQllocnt. npK KOpGTKIIX 3KcnO""IlKIIX II cpcA-
IIHX HeTe0YCAOBWlX on'OUlenWl WlonlllA"il 51 H 52. OliP4:1}'1OUIHXClI 
IIpH npHMenellllH ~BiIlIIOII\HX Bell\ecrs C pa3JIII'lHhlM ypoBneM 
TOKClI'IHOCTH (Eel ) EC2l ~Jojo{eT IihlTl> nOA)"Ieno COrABClIO npH6"1I-
lKellHoMY ypoBlleHlllo 

rAe D-ll4paMeTp{n < II. xapaKTepH3}'1O"IHil1'p4AllellT lI"Melle-
HKl! ItOJlllenrpollHH OTpallAlllOlI\ero BellleCT84 B 06A8xe 3apalKelllloii 
O'IMooPcP'" 'B HonpaJiAeHHII aeTpa. APt<e npH n=1 )'lleAH'lelllle TOX-

r CII'IlfOCTH oTpallJUllolI\ero Bell\eCTB4 II 10 pa3 ~eT paC'!' I1JIOII\4AH 
nopaJKeliiur COOTaeTCTB}'IOlI\HM lioenpHnacoH TOAI>KO B 2.1 S pa:la. 
Cn~CIAIIC1'hI II 06AaCTH npHMeHeJlIIlI XHM""eexllX lioelJpHnaCoB 
olKllAlIeMbIii pOCT lIJ\oll\AAel't O'/MOll nOp!IJKeHHlI ollellHlWl1OT 8eAlI'IIt-
lIoii ICBlIAPOS'I'Horo KOPIlll H3 O'I'HOWeHHlI Ae1'aM.H"'X A03 CpaSIIIIII4e-
MblX 0Tp41WU01I\HX Bell\eCTII. , 

PacnpeAeAellHe xOfll\ellTpaltlll't HAll #IS B oliMxe lUIPOB HIHAII 
a3po30A11 OTpIIBMIOII\ero Bell\ecrs4, o(ipa3}'1OlI\eMCII npH p43pl~8e 
XHMH'IeckOro . 6oenplllUlca. JlB.AlleTClI BeCLMa "epaBIIOMepUl~M, no 
Oel! CAe,a.a oliMlta ItOflllellTpaltHH II A03'" IUlAJIIDTCII ""(!W1'O'IIIWMII, 
npeShlWalOIl\HMlI Aerublllole B lIeCI(OAbltO pa3, C)'IIIecncllllo 6oAh-
IUIrii 34>4>ex1' "pH p<rCXOAe OAHOTO II TOro lKe XOAH'leCTBa ~BAlIIO
lI\ero Belltecna AOCTHraeTCJI npH YCAOBIIK 06ecneQeuKl! 60Aee p<rB-
lIoMepHoro p<rcnpe".eAeHHlI xOllqellTJl<llllll! H/lIAH A03 ero a 41'MOC-
<jJepe H!VI O'iaroM nopaJKellHlL C 31'HMII lleMMII IIC1l01ll>3yrOTCJI ~a 
no,o,x0AIl. nepBwA 113 JlIIX C:OCTOlIT B YBeAII,ellllll IICXOAIILlX pa3M"-
POB o6A1l1<a nyreM np"MeHellllll B3p", ... an.rx Bell\eCTII <!>yrOCIiOro (a 
ne fiPH30HTHOro) AeHcnnu, a TeK)f(e npHMeneUHeM 34pnAa 83phIB'Ia. .. 
TOto Bell.{eCTB4 nOBLIwennLlX p43Nepo8. OAllllKO. B03MO)f(IIOC'f'H 3TQ • 

TO no/>JCo~ Y'Ke HC'lepIUlIIW. STOpol! no,o,xOACOCTOll1' II I1pU"eIlCIIIIK 
OAlloro II TOro lKe I<oAH'lCCTaa OTpBlWlIOlltero ."lIteCTBa C50ALIIIIIH 
'IICo\OH 6oenpHJIacOB Mellbwero X4AlI(\pll, npII 11/1.\0",eHHII 3<jJ<jJeK- " 
TOB OT 6o"LlUoro 'IlICAa 6oenpHIUIC08 npOKCXOI\MT BI.paBlI1I8aHue 
C)'NMllpnwc 3<jJ<jJeK'l'OB IIa nOpaJKIleMoii WlOIlt4AH, 3ToT noAxOA pea-
AlI3YeTCJI npll IICIlOAr.30B'"ll1M "I<IlCCeTllf,IX 6oenpHJIIICOB,· H3aecmw 
otSpOS:llthl XlICCe1'HWX aBHa15oM6 II 6oeawl< 'losaeii paXeT (!Aiv«IIero H ' 
tpe,vtero Jl<lAHYCli AeilCTBWI_ B CWA I<accenJall 60eaail qaCTr. p<r:l-
p<rliaTl>lBAAllcr. II MJI 6oenpHllacoa cocreMhi ~OBoro onlJl MLRS. 
/J.t.JJ CllllpRlKellllll KaCCeTllbiX 3AeMeH1'OB 6oenpllneCOB MLRS maUll-
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The replacement of one toxic substance by another more toxic does not 
increase the area of coverage proportional to the degree of the 
increase in toxicity. With short exposures under average 
meteorological conditions the relationship of areas Sl and S., formed 
with the use of toxic substances of different levels of toxicity *(See 
Original) can be obtained according .to the approximate equation 

*(See Original). 

where n-parameter (n<l), which characterizes the gradient of 
change in concentration of the toxic substance in the cloud of the 
contaminated atmosphere in the wind direction. Even when n=l the 
increase in toxicity of the toxic substance 10 times increases the 
area of coverage with appropriate ammunition by only 2.15 times. By 
specialists in the field of application of chemical ammunition 
estimate the expected increase in the areas of coverage as the square 
root of the ratio of the lethal doses of the compared toxic . 
substances. 

The distribution of concentrations or doses in the cloud of 
vapors and/or aerosol of the toxic substance, which is generated with 
the break of chemical ammunition, is very irregular. Along the axis 
of track of cloud the concentrations and doses are excessive and 
exceed the lethal by several times. Substantially greater effect with 
the expenditure of one and the same quantity of toxic substance is 
achieved with more uniform distribution of concentrations an·d/or doses 
in the atmosphere above the center of contamination. Two approaches 
are used for these purposes. The first of them is of an increase in 
the initial dimensions of cloud by applying the explosives of blast 
(but not HE) effect, or with use of an explosive charge of the 
increased dimensions. However, the possibilities of this approach are 
already exhausted. The second approach consists of use of one and the 
same quantity of toxic substance with a large number of shells of 
smaller caliber. With addition of the effects of a large number of 
shells occurs equalization of summary effects over the area of 
contamination. This approach is realized with utilization of cluster 
ammunition. Cluster aircraft bombs and warheads of rockets of near 
and medius radius of effect are known. In the USA cluster warhead was 
developed also for the ammunition of system of salvo fire MLRS. 
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pOaaJIOCL HCnOAb30B81111e OTp8BAl110ll\ero .euleCTB4 C npOMelKyro'l-
11011 Ae'ry'leCTLIO. .,-

XHMH'leCXHe lClICCenlhle fioenpHnaChl lie A\lwellLl IIe,a.OCTBTKOB. 
B OT"",,lIe OT XHMH'IeCICHX BallB60Mfi II fioeBLlX ~8CTell pBKeT fi8KO-
aoro (KOIrreiillepllorol CIIBplIlKeHHlI 3118'IHTeALlI811 AGAII nOJle3110ro 
allyrpelmero Ofi'beM8 K8CCeTIIOro fioenpHrlllCB 3BItlIT8 MBTepHaJlBMH. 
HA}'I1IIIMII 118 H3roTOBJlellHe 1<0pnyCOB I<8CCeTlILIX 3J1eMe/ITOB II 
B3pLlB8TeAeil I< III1M. MelKA}' I<BCCenl&lHH 3J1eMeIlTBMII lIell3fielKllo 
OCT810TCll nyCTOThI. 1t0TOpLle Tftl<lKe OTpllllBTeJlLIIO C1<83L1B810TCII 118 
yMell~wellHH 1<03cpcpH/lHe/rra nOJle3Horo HCnOJlL30B,mllll Ofi'heM8 
lioenpHn8C8. B lioenpHn8C8X fial<OBOro C1mplllKeHHII MBKCHMftJlLHO 
HcnoJllo3yeTCll Beclo nOJle3Hhlil OIi'beM nOA 0TpBlWlloll\ee Bl!Il\eCTBO. 
Ho MJI AOCTHJKe/fHll 1i0Jlee paBIIOMep"oro paccellB811Hl1 0Tp8BAl1I0-
Dlero ilell\eCTBB a 3TOM Ch~Be B0311H1CBeT Heolixo"IIMOCTL BCI<PLI-
BaTh fioenpHnac He 60AbWIIX BhtCOTdX, lITO CBR3t1nO c ncnepeSi lIeMS-
Jloll '1BCTH OTp8BAl110ll\ero aell\eCTBB. I<OTOp811 He AOCTllrBeT nOBepx-
HOCTII 3eMAk H lie OKB3&IBBeT BJlHllIIHlI Hft 3cpCPeI<T np"Me"eIfHII. 

Ao nOCheAllero apeMenH Bce XHMH'leCKHe 1i0enpHnBcLI CHBPll-
lKBJlHCh roTOBLlMH OTpBIIJ\JIIOIl\HMH aell\eCTBBMH, H3roTOBJIeHHLlMH Hft 
cnellHBAbHLIX 3BaoAIIX. B 80-e roAhl a CWA IiLWI C03ABHLI 15IIIIBP-
lIL1e XHMH'leCKHe 6oenpHnBChI: ISS MM ray5H'1l1w clmpllA a CIIBPlI-
lKe/fIIH 3BPHIIOM (GJl..21. 203,2 MM rayliH'llILlii CH8PllA H aaHa60~lfia 
,SHrBii. B cHBplilKeHHH VX-2, 8 Tftl<lKe P83P8fiBThlBBJlaCL XH~IH'le-

. CI<811 lioeBBJI '1BCTL I< CIIBPllAY MLRS a 6HIIBPHOM CllaplIlKellHH ae-
ll\eCTBOM C npOMelKYTo'llloll JleTY'IeCTL10 IVA-2. CAe,a.yeT OJKHAftTb. 
'ITO 6HliBpIILle XHMH'IecKHe fiOenpllnBCLI YlKe HMelOTCli HAH MOfYT 
6bITb pupBfioTBIILI II a APyrHX rocyAftPCTB4X. i<aK XopOWO Tenepb 
H3BeCTIIO. 1<0pnyc fiHHftplIOrO 60enpHnBca ncnOAb'yeTclI B K8QeCTBe 
XHMH'leCKOrO peBKTOpB, B KOTOPOM Ocyll\eCTBJ\IIeTCli 3BKJlIOQnre..b-
H811 CTIIJIHlI CHHTe38 OTpBBAlIIOll\ero Bell\eCTBA H3 "Byx npeKypco-
pOB. CMewHo8i1He npeKyncopoB a BPTHMeplliicKHX CII8pllAftX npo-
HtXOAIIT a MOMe/1T aLlCTpeAa. 113-3B OrpOMIILlX YCKopellllii a K8l1aAe 
CTBOJIB lAo 80000 M/ceK21 KBJKALlii Kr npeKypcopa ABBHT 118 AlIH-
ute KOIITeHllepa C YCHAHeM AO OAlloA ,TOIIIIY, B pe3YAbT8Te AlUlIIlll 
ICOUTeHHepOB pa3pytutllOTCJI. MaTepHaA· KOJlTeMuepoB nOA6HpaeTCJI 
T4ltHH OtiP430M. "IT06w npH HX pe.3pymeHHH 06p430BblBMHCb OCKOA-It" ne60ALWHX p43HepOB. HcxoAnoe mlOOAlleUHe KOIITeHHepOB npe-
~COp4MM ne MOJKer l5L1Tb nOMIYN. IcerAIi '18C'1"b 06'beM8 OCTaBAJl-
eTCH CBol50AIIOH AM ItOMnenColtHH TeMnepa:rypnoro pacumpellH.R 
npeltypcopOB H np~eJKAellHJl pa3phllHl KOJrreHlIepOB TaKHM JKe 
01iPS30M, K8K 3TO IIMeeT MeCTO npH pa3pLlBe COCYAOB npH 3B>lep3B-
HHH B IIHX 80Ahl. n03TOMY COAeplKHMoe 060HX KOHTeiillepOB a H8-
.. BALIILlH MOMeHT BLlCTpeJ\8 pa3AeJlellO CB060AlILlM np0CTp8J1CTBO" 
IILlCOTOH I CM H 1I0Jlee. nOChe npopLlBB AHHIllB COAeplKHMoe KOII-
TeHHepa. pacnOJ\OJKelllfOrO B roAOBHOH 'UlCTH CnepJlA4. 38 C'leT or- -
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For cluster elements of ammunition MLRS was planned the use of toxic 
substance with medium volatility. 

2 

Chemical cluster ammunition are not free of shortcomings. In 
contrast to chemical aircraft bombs and the warheads of rockets of [? 
container (cannister) ?] loading a significant fraction of the useful 
internal volume of Cluster ammunition is occupied with materials 
required for bodies of cluster elements and detonators for them • 
Between the cluster elements unavoidably remain spaces, which also· 
negatively affect the decrease of efficiency of use of volume of 
ammunition. Ammunition of [? container loading ?] makes maximum use 
of entire useful volume. But for achievement of more uniform 
scattering of the toxic substance in this case appears the need for 
opening of ammunition at high altitudes, which is entails the loss of 
the sizable part of the toxic substance, which does not reach the 
earth's surface and does not have an effect on the effect of 
application. 

Until recently all chemical ammunition were equipped with 
ready-made toxic substances prepared at special plants. In the BO's 
in the USA was created binary chemical ammunition: 155 mm howitzer 
prOjectile for sarin (GB-2), 203.2 mm howitzer projectile and aircraft 
bomb "Bigay· [Bigeye? - Ed.] for VX-2, and was also developed chemical 
warhead for projectile MLRS for binary charge using substance with 
intermediate volatility, IVA-2. One should expect that binary 
chemical ammunition already exists or can be developed also in other 
states. As is now well known, the body of binary ammunition is used 
as chemical reactor in which is realized the final stage of the 
synthesis of toxic substance from two precursors. Mixing of 
precursors in the artillery shells occurs at the moment of firing. 
Due to high accelerations in the bore (up to BOOOO m/s') each kg of 
precursor presses on the bottom of container with force of up to one 
ton, as a result the bottom of containers disintegrate. The material 
of containers is selected in such a way that upon their destruction 
fragments of small dimensions are formed. Initial filling of 
containers with precursors cannot be complete, always part of the 
volume remains free for compensation of temperature expansion of 
precursors and prevention of the breaking of containers in the same 
way as occurs with breaking of vessels with the freezing .in them of 
water. Therefore contents of both containers at the initial moment of 
firing is divided by space of 1 em and more. 
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POMIIL'" YCI<0PCIIHK Ha nym MHIIOii I CM npH06peT.eT CI<OPOCTb AO 
40 HI cel< H lioJlee. 

B peSYJlhT4TC MlAPBoJIHqeCl<oro y~p. pDspywalOTCH 1<01rrcHIIC-
pLI H npOIICXO,ol,lfT I!HTeIlCHBHoe CHeWIIBaHHe npeKypcopOB. Bpallla-
TeJlLllOe ,ABl\}I(ellHe OI'PRA4 B l<allllAe CTBOJ\a YCKJlHlUleT npOllecc 
CMeWHBaHIIJI npel<ypcopOB. 0 II4AH'iHH MfAPIIBJlHqeCl<oro YAI'pa npH 
BLlClpeAe CB"AeTIlJILCTB)'IOT ycraHOIlA"'I"",e CJI)"IaH CP"'Ba BH'ITO-
BOH napeSI<H B AIIHwe 203,2 MM o.aplWL .YapalleHHe 3TOro Ae-
cjJel<TII 6 .... 0 AOCTHrnyro AOnOAJIHTeJIIollhlM pasMeulelllleM Me"'A)' 
KOlrrcHuepoM H AllHlQ,eM cnapRNt AHeM H3 NJeBeCHltbi. BWnOAllAl& 
ulero pOJlL 6yq,epHoro YClpoAcnta. B 6HllapH"'X IIBHalioM6ax, 60e-
BLIX 'iaCTIIX paKeT H peaKTHBI!IoIX CIIGpRA4X MJJ CMeWHBaUHJI npe-
KypCOpOB np"Me.UlIOTClI pa3JIIl'iHhle np"cnocoliAelllJl, a ClIMO CMe-
WlIlI4IlHe ocyu\eCT&NIeTCJl HJ\H SaliA!lroBpeMeHIlCi nCiCAe nOJl}"leHHR 
lioeBoii 3aAA'IH, HJ\H 8 MOMellr nycl<Il paKeT HJ\H c6paCLlllaIlHR a8Ha-
IiOHIibI. 

nepeXOA It liHHapHHM XHMH'ieCKHM IioenpHnaCllM 06eCneqHBtleT 
nOA)"leJIHe oqeBlWlWX 8Hro ... !Ill CT8AHH K3fOTOaAellHR, npH 1pII1IC-
nOpTHpo8lte, XpaHe/IHlf H nOCAe,II,)'IOweM YHH'iTC))K"'IKH 6oenpHna-
COB. ~eT HeolixoAHMocrL 8 HCn0J\b30BaIlHH OliR3aTeALHOK npH 
HSI'OTOaAeHKH OTp8BJ\l11OU\KX 8eweCTD CJlO""'OH CHeTeM'" oliecne .. c
HHlI 1ie30IlllCIIOCTH pa!iOT lIa cnellHaJlLIIHX 3a80AoOX. npelCypcophl 
MOryr H3l"OTOa.um.ClI Ha o!iH'iHLlX XHMll'leCItHX npOH3BOA~aax H 
KOMMep'ieCItOM ceJCTOPe npOMLlUIACHlIOCTH H B l"OTOROM B"AI! noery-
n.rIo HG apMeitclCKe apceHIW>I:Kopnyc IiHllaplloro ap1"HJlAepHi!clCoro 
CtmP1lAA MOlKeT 6WTb ymmepcAAbubiM " npHroNlblM lie TOAbKO MIl 
npHMeHellHR OTpOIWl.OWHlC 8eweCTB, HO H C APym •• H II"""MII (MH-
HMp08GJlHe Me<:TJtOCTH a pacnOAOJtC.etIHH npoTHBIIHKB, npHfolefleUHe 
AWMOBLIX H !JAlKHI1lTeALUblX COCT4aOB. anrra.lUIoIIHWX MaTepMAAOB H 
All·)· 

DHHopHLle XHMH'ieCl<He lioenpHlloCLI HMeJOT npeHM)'IIteCTftO 1l0A 
)'IIHTapIlHMH H B AIIyrHlC OT!loWeIlHRx. B IiHllllJlllhlX lioenpHnacax lie 
COCTlllWleT ocotioro TJlYAI' nepexoAHTL or OCHOBHOro OTpaBARIOw.e-
ro BeweCTIUI \Cero aHaJlOraM R roMCIJIOI"IIM. CAe,.OBllTeJ\JoHO, liHllap" 
IUlA reXlIOJlOMlR noSBOJlJleT lies !iOJlDUlHX 361p11T CHJI, Cpe,.CTB H Bpe-
Meu" BUCAPA ..... HOBeitwne paSpaliOTKH B 06A!lCTH CH.ne36 orpallNl-
IOUUtX aentect'B HAM pel(emyp 114 HX OCHoa.e nyreM npOCTOH- 3AMeULI 
8 YCAOBIUIX apMeiicKHX IlpceJlAJ'iOB ltOltTeHHepOR C ONIHM COCT4BOPot 
npel<ypcopOB na KOHTeHHCp", C HHH., COAeplKOIIHeM. B npHII~ne 
STY onepa~1O MOlKHO ocyweCTaARl"h AoOlKe Ha OM.eBHlC n03HI\HRX 
aprHAAepHH C lleALlO npHMeHellHR OTpaBAlllOwero BellleCTBa, • HaH-
6C1J1LWeii Mepe COOTBeTCTa)'\OWero liaeBOK 3a~qe B CAOlKHRweHCR $ 

06crallOBl<e. DHHap"Lle apTHJIJIepHHCKHe 1i0enpHllaChI nOSBOJIJI.OT ; 
npHMeHlrTL OTp8BJ\RIOWHe BeWeCTBII, HenpHroAlIHC MJJ npH •• euenHJI 
B 60enpHnaCGX YllHTllpHOrO CHOpAlKellHR H3-311 HX lIeCT06HAbllOCTH 
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After the breach of bottom the contents of the container in the nose 
of the projectile due to high accelerations over path of 1 em acquire 
speed of 40 m/s and more. 

As a result of hydraulic impact disintegrate containers and the . 
intensive mixing of precursors occurs. The rotational motion of 
projectile in the bore intensifies the process of the mixing of the 
precursors. Established cases of stripping of screw thread at bottom 
of 203.2 mm projectile testify to presence of hydraulic impact with 
firing. The elimination of this defect was achieved by insertion 
between container and bottom of the projectile of disk of wood which 
performs the role of buffer device. In binary aircraft bombs, 
warheads of rockets and rocket projectiles for mixing of precursors 
are used different devices and mixing itself is accomplished either i~ 
advance after obtaining of combat mission, or at the moment of 
launching of rockets or dr'opping of aircraft bomb. 

Switch to binary chemical ammunition provides yields obvious 
advantages at the stage of manufacture, with the transport, storage 
and subsequent destruction of ammunition. It eliminates the need for 
use of elaborate system of special facilities for operational safety 
required to manufacture toxic substances. Precursors can be prepared 
in conventional chemical plants in the commercial sector of industry 
and in ready-made form enter military arsenals. The body of binary 
artillery shell can be multipurpose and suitable not only for use of 
toxic substances, but also for· other purposes (mining area around 
position of enemy, smoke and incendiary compounds, propaganda 
materials, etc.). 

Binary chemical ammunition have advantages over fixed ammunition 
also in other respects. In the case of binary ammunition it is not 
difficult to change from basic toxic substance to its analogs and 
homologs. So binary technology allows without great expenditure of 
effort, means and time to introduce the newest developments in the 
area of the synthesis of toxic substances or formulas based on them by 
simple replacement at army arsenals of containers with one composition 
of precursors to containers with other contents. In principle this 
operation can be accomplished even at the firing positions of 
artillery for purpose of employment of the toxic substance best suited 
to the combat mission in prevailing conditions. Binary artillery 
ammunition makes it possible to use toxic substances unsuitable for 
use in fixed ammunition due to their instability and poor keeping 
qualities • 
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H mOXOH XpaIlHNOCTH. H4XOIIC1\, KOHCTPYKi\HJI 6Hllap'"JX XHMH.e· 
CKJIX Cllap"AOB n03BOJUIeT npH~,eHllTb CNeCH OTpaBNlIOlIlHX BCIIICCTII 
Ne~ c060i'! IWI C TOKCHllaMH nyreM HanOJlHelulJI KOllTCHliepOB 
rOTosLlMH sel1\eCTBlIMH HAH pe1\errrypaMH IIlI 'HX oellose. Bcc 3TO 
sMeCTe B3J1TOe n03BONleT. 3l1KAIO'I1ITL, 'ITO !!HlIlIpllble XHMH'IeCKlle 
!!oenpHnllCbI C03A1llOT PlIA AOnOJlIfHTeJ\LllblX npO!!JleN 34I1IHThi SOHCK 
H lIaceJ\eHHJI OT XIIMH'tCCKOro ·opY>KIIJI. 

OAllllKO, no !!oeBoA 3<1$eKTHBII0CTII npHMelleHHJI 6Hllapllble 
!!oenpHn4CbI lie MOryT paBlUITLCJI H TeM tioAee npeBOCXOAJlTl> 411",,0· 
rH'IHble }'IlHmpllble CSoenpHnaCli B CHaplIlKellHH TeM lKe O1'J"IBNlIO· 
I1\HM BeulecmoM. B !!HlIlIpHOM CII4PJIAe C 08-2 H, B03MOlKIIO, C IVA-
2 AO 30% nOJle3110H 34rpY3KH HAeT HlI He'TOXCH'IIIOe Bel1\eCTBO 
(4M1111), eAHIICTBeHHWM DpeAJ14311l1'1eJ1HeM KOTOporo JlllJUleTCII XHMH-
'IeCKaJI JleliTpdJlH3al\Hll cjrroPHCTOro BOAopOM, 0!!p43}'1011\eroCJI npH 
peaK1\HH CHHTe34 3apUlIa IWI APyroro cjITop4I1rHAPW Me11lJlq,oc-
q,olloBoli KHCJlOtil, T4K K4K 1jrr0pHCTWi BOAOPOA cnoco!!eH p430\4-
ran. O1'pallJUllol1\ee Belltecmo. XHMH'leCKaJl peaKI\HII cmrre34 olpas-
JIJIlolllero BCII\eC'l1lll conPOBolKAfleTCll pa:i0rpeBoM peaK1\HOIIIIOH 
MlICCIi, 'I'm KOlKer npHBOAJm> K pa3o\0lKelfHIO O(ipa3}'1Ol1\eroCII OT-
p4BJ\JIIOl1\ero BeII\eCTB4. oco!!ellHO B paiiOHax C lKapKHM KAHM4TOM • 
npH ClpeJlL6e no (iJ\H3KO pacnOJlOlKellllLlM 1\eJ\IIM peaK1\HII CIIHTe34 
MOlKer He ycneB4TL AOXOAHTL AO KOl11\4, a B HIILlX CAY"4I1X, X4POK-
Tl!pH3}'1OI1\IIXCII (iOJ\LlllOH npoAQJIlKHTe.\hHOCTLHl .peMellH OT MONell-
Ta O(ipa:iOBIIIIHII BeJIIeCTBII AO BLl6poca ero B 4TNoCf/>epy, MOlKeT 
npOHCXOAIITL npo1\ect era pa3JIOlKeHHII. KoIIClpYK1\HJI !!HlIlIPIIOro 
XHMH'leCKOro ClftlplWl He n03BONleT npHMCHlITb 1\eilTpaALlIoe PllC-
nOJlOlKeHHe po3pLIBIIOro 34PlWl KlIX HaH6OJ1eC BblroAlloe. B liHllap-
IIUX 6oenpHll4cax He.u.:JJI npHMel1JlTL O1'J"IBNlIOI1\He ael1\eCTBO, JlB-
JIJIIOIQHeCII TBepALlMH npH 06L1'IHLIX }'CAOBHIIX. no KOHCTPYK'IHH (iH-
lIapHWJl 60enpHnac CJ\o"CIlee YHHTllP"oro, II • CHAy 3TOro CA"A)'eT 
o)fUfAaTlt COOTBeTCT8}'1OIlle:ro 803pacr4HHR lepolITHOCTH oncft30B 
npH HX npHMClleJIHH. 

AHMorn JAPHHA H VX 

CHHTe3 IIIIlIJ\Oro. 34pHIIII, 4 n03A1lee II aHaJlOrOB BCl1(eCTlla VX 
npOBojI,KACJI B 060pOIII!folX "a60paTOpHIIX P"A" Clpall Mllpa. 011 HMeA 
eBoeM: 1{eALIO DOA)"IeJIHe nOBLIX 01'p48MIOD(HX RellteCTB cHep-re.Ab· 
HOro AeliCTBHII, OTAII'I41Ofl\HXClI OT POAOIIS'IlUUdILlX n08L1We1l1lLl>l 
YPOBJleM TOJCcH1lHOC'1'H .. OrrTHMaAblJWMH q,H3H1to·xHMJI'IeCKUft..H xa· 
p .. KTepHCTHKaMII, 06ecne'lHBlllOII\HMH npHpOCT nopalK610l1\cH >lOI1\H 
XHMH'IeCKoro opY'J<HlI. Pe3Y"bm'IU 3THX po6OT 8 31111'1HTeALl10H Me-
pc Ony6JUfKOBaHLI. n03TOMY npe.a,CTI1BJIJIAO Hlrrepec HcnOJ\L30BaIlHe 
HMelOl1\eliCir 6.o3L1 NlIUlLIX oli "HaJlO",X 34pHlIII H aeUleCTBaVX MJI 
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Finally, the design of binary chemical shells makes it possible to use 
the mixtures of toxic substances themselves or with toxins by the 
filling of containers with finished substances or with formulas based 
on them. All this together makes it possible to conclude that binary 
chemical ammunition creates a number of additional problems of 
protection of troops and population from chemical weapons. 

However, with respect to combat efficiency of employment binary 
ammunition cannot compare to, not ~o mention exceed, analogous fixed 
ammunition charged with the same toxic substance. In binary 
projectile with GB-2 and, possibly, with IVA-2 up to 30% of useful 
charge goes to nontoxic substance (amine), only purpose of which is 
chemical neutralization of the hydrogen fluoride generated by the 
reaction of synthesis of sarin or other acid fluoride of 
methylphosphonic acid, since hydrogen fluoride can break down the 
toxic substance. The chemical reaction of synthesis of toxic 
substance is accompanied by heating of reaction mass, which can lead 
to decomposition of the resultant toxic substance, especially in the 
regions with the hot climate. with firing at targets over short 
distances the synthesis reaction can not proceed to completion, while 
in other cases, which are characterized by long period of time from 
the moment of the formation of substance to its release into the 
atmosphere, can occur its decomposition. The design of binary 
chemical shell does not permit use of the central arrangement of 
explosive charge as most advantageous. In binary ammunition it is not 
possible to use toxic substances, which are solid under normal 
conditions. In design binary ammunition is more complex than fixed, 
and in view of this should be expected corresponding increase in the 
probability of failures with their employment. 

ANALOGS OF SARIN AND VX. 

The synthesis of analogs of sarin, and later of analogs of VX, 
was conducted in defense laboratories of a number of the countries of 
world. It had as its goal the production of new toxic substances of 
lethal effect differing from original in higher .toxicity and optimal 
physicochemical characteristics permitting increase in the destructive 
power of chemical weapons. The results of these works have to a 
considerable extent been published. 
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411MH34 e lIeJ1blO nOlUolT4TbCJI OTSeTHTl> 114 n0C1'48J1~IUII.iI BLlwe 
Bonpoe: 114eKOAhKO HC'lepn41l1' nOTelll.ll\4AhHble a03HOlKII0cnI Hee-
Ae,&.yeMI>IX PlIAOB eOeNlHellHII H He C)'IIIeCTByeT AH BepOl[l'llOcn. IID-
X0ll<,il,elllUl CPeNI HHX B liYAYlLleM HOBbiit 0TpII1Wl101lV!X BeU\eCTB e 
C)'IIIeCTBeHIiO nOBbiwellllbIH ypOBHeH TOltCH'IHOC1'H? 

BoiKHii nOHeKOBbIii eHIITe3 BeU\eCTB C lKeA4eMblMH eBOHCT84MH 
B TOM IWf HHOM PRAY e0t!AHlleUHH npeNlOABl'IleT BlleceHHe H3Melle-
HHH 8 OTAeJlbULle 3J1eHellTLl ero XHHH'leCKOH CTJlYKTYPbI. MOAeJ<YM 
3apHII4 HMeeT AOBOAbllO npQcroe crpoel1Ke H n03TOMY B03MO)KlIo--
CTH MOAH4>HKaLIHH ee COCT"B" H CTpOeHlIJI Orp<lllH'lellbi. CqllTlleTClI 
AOKa,3llHIILlM. 'ITO '3ZlMelia MeTHA.blIOH rpyrmbl. BxoAJIllteii a COCTaB 
MeTKA<j>Oc4>oIlOBOJi KHCIIOTbi. H4 4IIKw.LItylO rpynny JlI060ro HIIOro 
eOCTIIB4 H crpoellHJl npl:IBoAHT TOiIbKO It nOTepe TOKCHqllOCTH y co-
OTBeTCT8)'1OU\HX 4H4IIoroB 3IIpHH&. PiI,I\IIK411 3$HPHOii rpynDLI MOlle-
Kyill>! 34pHll4 AonyCKDeT npaKmqeCltH HeOrp<lHHqeHllhle H3MelleHHlI 
B ero eOCT4Be H CTpOeHHH. npH :noM XIlp4KTep TOKCJI'Ieer.oro AeH-
eTBHJl y allllAOrOB OCTaeTCll 4IlTHXOJUIII3CTep43HblM. IUIK H Y 34pHua. 

113McHeHllJl B COCTllBe H r:;TpoellHH 34>Hpnoii 'IlICTH MOAeJ<yALI 
3IIpHII4 OTpII>KalOTCIl H4 l1fAPo4>o6HD-fHAPo<!>HilbHOM 64MHee MOlle-
KYiII>!. 1111 pellICLlHOHHoii cnocolillOCTH BeU\eCTll, 1111 CTeneJlH CPOACTBa 
HI< e peqemopaMH H 1111 cnOC06110CTH npeOAOJleB4Tb liHOAOrH'leCKHe 
6ap&epbl. BlWO'lIlll ICOlKY_ B cBoeii eOBoKyrmoCTH 3TlI CTpYKTyPIILle 
H3MCHeJIKJI'MOJleKYJIW apHHa npHBOART K }'IIeJlHqeUlllO HJlH YMel1b-
WeHHlo YPOBIUI TDItClr'lIlOCTH IIlIBJIoroa. It I13MelleHHJl~1 HX' CPH3HICO-
XHMH'Ieeltllx XBpaItTepHCTHK. OKa3b1BalOU\HX 8JlHlIlUlf! lIa CTOHKOCTb 
BelI\CCTlI B OltpYlK81OU\eii cpCAe H Ha BbilSop enoeOOOB HX AHenepm-
pOBallKR. 

Ha pHe. 2 B JlOI'llPHtj>MHqeCKHX KOOPAHIIIIT8X OTo6palKena AO-
BOJlbIlO DpeACTaBHTeAbll4R BbilSopKa aH4IIoroB 38pH1I8.Ha rp8cpHICe 
nOAOlKeHHe KaJKAoro BeU\eCTB4 Bbll50pltH OnpeAeJUleTCR BeJlHQHIIOil 
era MOAexYARPHoro aeed H 3HaQeUHeM AeTaAbliOH ,A03L1. Bhlp4>Keu· 
Iloii B MOJIb/xr. COCT4B p4AlIKI>.A8 3'1".PIIOii rpynnbl B COe,vlllellHlIX 
8HllAH3HpyeMoii BbilSopltH BapbHPYeT B WHPOKHX npCAeMx. Y 6OAb-
woil rpynnbl BeU\eCTB B 34>lIpllOil rpynne eOl\eplKHTClI yrACBOAoPDA-
m"ii P8AHICBJI HAH paAHKaJl e KpaTlIOil CB1I3bIO. rpynrn. BCU\CCTR e 
p8AHJCIIMMH 60Jlee CIIOlKHoro CTJlOCllllJl npel\CTilllJlellbi npoH3RoAllLl-
"H 8JIHl.IHKJIHQeCKHX HAH apOMIlTHQeCICHX yrJleBOAopoAOB. B COCT8Be 
P4Af!K4A.OB q:rAe..u..HWX rpynn Beu\ecTB COAepJKlITCJI COOTBeTCTaelillO 
aTGH(Y) KHCAOP0.¥. cepbl. "pe""HR HAH I'IlAOHA". 'i8CTb coeAHHe-
uKA BWGopltH cOAep1fUlT llHall~ynny HAM JlBMeTC" np0H,3BOAllblMH 
crmpOCOI!AHHeHHi:. HeCNOTpJI IU C)OALwoe PB.3Hoo6pa3H,e • COCT4Be 
II crpo!oll!'" P&.AHJC4JIOB 34>HPHoil rpynllW "O!'eKYA. paCnOAO>KCIIHe 
Or06p.»KeHHli ,BCU\ecTB BbilSOpICH 118 OJ\OCKOCTH rpll4>HKlI lIlWIeTClI 
AOBD.U>lJO ,paBIIO"epHW! H ~op"AOqeJ\lIbiM. KaJKJ\OMY 3118"elU1IO 
MOAeJ<YMpIlOro Bec4 eOOTBeTCTBYeT lIeICOTOpoe MHIIH~1AAbHoe 3118-
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Therefore was of interest the utilization of available data base on 
analogs of sarin and VI for analysis for the purpose of attempting to 
answer the question posed above: to what extent have been exhausted 
the potential possibilities of series of compounds investigated and is 
there a probability of finding among them in the future new toxic 
substances with substantially greater toxicity? 

Any experimental synthesis of substances with desired properties 
in one series or another of compounds assumes the introduction of 
changes in individual elements of its chemical structure. The 
molecule of sarin has fairly simple structure and therefore the 
capabilities of the modification of its composition and structure are 
limited. It is taken for granted that replacement of the methyl 
group, which forms part of methylphosphonic acid, by an alkyl group of 
any other composition and structure leads only to the loss of toxicity 
in the corresponding analogs of sarin. The radical of the ester 
[ether? - Ed.] group of the molecule of sarin allows virtually 
unlimited changes in its composition and structure. In this case the 
nature of the toxic effect in analogs remains anticholinesterase as in 
sarin. 

Changes in composition and structure of the ether [ester? - Ed.] 
part of the molecule of sarin are reflected in the 
hydrophobic-hydrophilic balance of molecule, in reactivity of 
substances, in the degree of their affinity with the receptors and in 
the capacity to overcome biological barriers, including skin. In 
their totality these structural changes in the molecule of sarin lead 
to increase or decrease of the level of the toxicity of analogs, to 
changes in their physicochemical characteristics, which have an effect 
on the stability of substances in the ambient medium and on the 
selection of the methods of their dispersion. 

In Fig. 2 in logarithmic coordinates is shown a fairly 
representative sample of analogs of sarin. On the graph the position 
of each substance of sample is determined by the amount of its 
molecular weight and by the value of the lethal dose, expressed in 
mole/kg. The composition of the radical of ester [ether? - Ed.] 
group in compounds of the analyzed sample varies over wide limits. A 
hydrocarbon radical or radical with a multiple bond is contained in a 
large group of substances in the ester [ether? - Ed.] group. Groups 
of substances with radicals of more complex structure are represented 
as derivatives of alicyclic or aromatic hydrocarbons. In the 
composition of the radicals of the individual groups of substances are 
contained respectively atom(s) of oxygen, sulfur, silicon or halogen. 
Some of the compounds of sample contain cyano-group or are derivatives 
of spiro compounds. In spite of great variety in composition and 
structure of the radicals of the ester [ether? - Ed.] group of 
molecules, the arrangement of the representations of the substances of 
sample on the plane of graph is fairly uniform and ordered, To each 
value of molecular weight corresponds a certain minimum value of 
lethal dose. 
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Fig. 2. Limit of minimum lethal doses of fluorophosphonates. 
Key: (1). Key. (2). derivatives of alkanes. (3). derivatives 
with sulfur atom in radical. (4). derivatives of alicyclic 
hydrocarbons. (5). derivatives with silicon atom in radical. (6). 
derivatives of aromatic hydrocarbons. (7). derivatives with atom of 
halogen in radical. (8). derivatives with oxygen atom in radical. 
(9). cyanoderivatives. (lO). derivatives of spiro compounds. (11). 
Logarithm of lethal dose: LDSO, mole/kg. (12). Logarithm of 
molecular weight. 
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qellHe AeTaJlhHOil A03b1. npOCAe)f(lWIeTCJI C}'IIlecnoBAIIHe lIeJ:oeil 
rpOH~bI MHHHMaAhHblX AeTa.AhllbIX A03 Ha BceM HHTepBaAe H3~leHe
HHJI MO.AelCYAJlPHOro Beca, DpsqeM 3TA rpaltHI\A HMeeT rfapa60A006-
pa3Hblii IlHA. npHMeqaTeAhHO TAJOIte H TO, 'ITO B !jlOPMHPOIl8I1HH 
3TOli rpAIIHl\bI yqACTB}'IOT DO KpailHeil Mepe 6 rpynn BeU\ecn H3 
10, npeACTABJleHHWC II BbiliopKe. 

C}'Il\eCTBoB8HHe HlUKlieil rpAHHl\bI AeTaJlhllbiX A03 Y Bell\eCTB 
HCCAeAyeMoli IIb1liOPKH, 0lipa3),!0ll\eli MIIO)f(eCTBO CTpyKTYPIIO-PO,ll.-
CTBellllblX CO"AHlleJIHK IB IIAweM CAyqAe MHO)f(eCTBO 3<pMpOa .pro
palmfAPHAA MeTHJIcjloccjlolloBOli KHCAOTbl), npe,ll.CKa3b1B.eTClI CTpyK-
TYPlloli TeopHeK opranllqecKoil XHMHH. IBblliopKY Bell\eCTB MO)f(HO 
Onpe,ll.e.AHTh KAK MHO)f(eCTBO, eCAH BXOARU\He • nee coe,&,HueHHll 
06"be,1l.HHeubi OIiIl\HM npH3HsKOM, npH'teM TIIK, 'ITO 38 npeAeASHH 
3TOli BbiliOPKH He OCTAeTCJI HH O,&,Horo Bell\eCTBa, XApaKTepH.)'!Oll\e-
roCJI TeN )f(e npH3HaKOM). KaK H BCJlKoe MIIO)f(eCTBO Icor.A8cHO TeO
PHH MIIO)f(eCTB), MHO)f(eCTBO CTPyKTYPlIo-pOACTBeIlHblX COe,ll.HlleHHK 
HMeeT caOH BepxllJOJO H IIHJI(IIl0JO rpatlHltLl. B caNON AeAe, ]I JeD"· 
Aoli BbiliopKe SeIl\eCTB acerAl' HaliAeTCJI XOTlI Gbi no oAl'oMY' seD\e-
CTBY, HMeJOIl\eMY HSHIiOAhDl}'lO H HaHMeHhDl}'lO Se.AH'IIIlIY HOAeKY-
AJlPHoro Becs. ARADalOH H3MeHeHHll HOAeKYAJlPHOro Bees, OXBATbI-
aaeMblii Bceil SbllioPKOli sell\eCTB, MOJKHO plI3liHTh H8 npOH3110Ab-
HhIe HHTepBaAhI, npH 3TOM K8JKA0MY HHT~PBMY H3HelleJIHlI HOAeKY-
J\lIpHOrO Becs IiYAetr COOTlIeTCTBOaSTh CTporo Onpe,ll.eAeHlIaJI rpynna 
Bell\eCTB HCCAe,Il.YeMoil BblliopKH. Bce Bell\eCTB8 MoGOK H3 3THX 
rpynn MOryT IiblTh IXOTII libl MblCAeHItO) CHlrre3HpoBAlIlIbi H HCCAe,Il.O-
BOllbi 110 TOKCH'IIlOCTh. OqeBHAHO, 'ITO I18H60Aee TOKCH'lIIble lIell\eCT-
BO K8JK,Il.0A H3 rpynn cO"AHlteHHli IiYAyr onpe,ll.eJIlITh rpaHHI\Y MHIIH-
MaAbllWX AeTaAldlWX A03 He. COOTBeTCTBYl0lltHX HHTepaaAaX H3HeHe-
IIHll MOAeKY.AlIplloro BeCA. 

AoKS30HO, 'ITO HaHGOAee TOKCHQllble npe,ll.CT8BHTe.AH AJOIiOK BbI-
GOpKH BbICOKoTOKCH'IHblX Coe,&,HHeHHIi, 06.A8A8101l\HX fHAPO!jlOlillbl-
MH CBOKCTBaMH, HMelOT 3HAqeHHe K03!jlcjlHI\Helrra p8CnpeAeAeHHlI 
OItTSHONIIOAl', HC'tHCJIlIeHOro COTWIMH H TbICJ1q8MH IneonyCiAHKo-
B8HH8lI P81i0TA). n03TOMy Y aHMOrOB 3ApHIIA no ~Iepe y&e.AIAeIlHlI 
plIAIIK8.A8 HMeeT MeCTO pOCT K034>!jlHI\HeIlTA pacnpeAe.AeJtHll DT HH3-
KHX 3HO"eHlIli AD OrrrHMMhHblX, conpOBDJKA8eMblli B03pllCTSIIHeM 
TOKCH'iHOCTH. Ho no Mepe A"Ahlleilmero y&e.AHqe\lHll MOAellYAlIpHOK 
M8.CeLI 8HaAOI1l 3apHuD c:'mnOB$lTCJl H315b1TO'1l10 rH,AJlocpo6nLlMH H Me-
Bee TOKClNJlhlMH. 

CYIl\eCTBOB8I1He IIHJKHeK rpallHl\bI 3l1a'lellHli JleTaALlILlX A03, 30-
BHCJIIl\eil OT MOAeKY.Mpnoro Beca, CBOHCTBellllO A8AeKO lie TOAhKO 
DHMortlM HpHlla. OTMelIeHHOJI HKOHOMe:PHOcn. HMeer MeCTQ H • 
AP}'nlX PlIAAX COe,&,HlleHHK. HH)Ke IiYAyr npHBe,Il.ellLl ASlDlbIe 0 ,;y-
lIleCTBOIl8HHH 3TQH rpaHHl\bI Y 8HaAOroB BeD\eCT .... VX H KapCioMa-
TOB. 
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The existence of certain boundary of minimum lethal doses over entire 
range of variation in molecular weight is outlined, this boundary 
taking parabola-shaped form. It is remarkable also that that in 
shaping of this boundary participate at least 6 groups of substances 
of the 10 represented in the sample. 

The existence of lower boundary of lethal doses in the substances 
of the sample being investigated, which forms a set of structurally 
related compounds (in our case the set of ethers [esters? - Ed.] of 
the acid fluoride of methylphosphonic acid), is predicted by the 
structural theory of organic chemistry. (Sample of substances can be 
defined as set, if the entering it compounds are [unified by a common 
attribute? - Ed.], moreover so that outside the limits of this sample 
remains not one substances, which is characterized by the same 
[attribute? - Ed.]). Like any set (according to set theory), set of 
structurally related compounds has its upper and lower boundaries. In 
fact, in each sample of substances there will always at least on one 
substance which has the greatest and smallest value of molecular 
weight. The range of a change in molecular weight encompassed by the 
entire sample of substances, can be broken into the arbitrary ranges, 
in this case to each range of variation in molecular weight will 
correspond a strictly defined group of substances of the sample being 
investigated. All substances of any of these groups can be (at least 
it is mental) synthesized and investigated for toxicity. It is 
obvious that the most toxic substances of each of the groups of 
compounds will define the boundaries of minimum lethal doses in the 
corresponding ranges of variation in molecular weight. 

It has been shown that the most toxic representatives of any 
sample of highly toxic compounds possessing hydrophobic properties 
have value of coefficient of distribution octanol/water running to 
hundreds and thousands (unpublished work). Therefore in analogs of 
sarin with increase in the radical occurs increase in the distribution 
coefficient from low values to optimal accompanied by an increase in 
toxicity. But with further increase in molecular weight analogs of 
sarin become excessively hydrophobic and less toxic. 

The existence of a lower boundary of values of lethal doses 
depending on molecular weight is certainly not characteristic only of 
analogs of sarin. The noted pattern also occurs in other series of 
compounds. Below are given data on the existence of this boundary in 
analogs of VX and carbamates • 
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COrJlBCHO pHC. 2 3KCTpCMBJIIoHO IIH3Koe 311BQeflHC JlCTII.II,.flOH AO-
3Y Y Bceii COBOKynHOCTII BIIBJ\oroB 30pHHB COOTBeTC1'BYeT BeJlHQHlle 
MOJlexYAAPIIOro BCCB, npHCMH3HTeJ1hHO pBBlloro -.. 180-190 AaJlbTO-
HaM. no cOOTBeTCTByeT 30Ma1lY. 3To AaeT Ocl,oBOIIHe CAeA.T'; 8'.
BOA, 'ITO CPW .HMoroa 3BpHIIB lie npOMI03HpYeTCII nOJl )"IellHe Re-
lQeCTB, KOTophle no YPOBllIO TOKCH'lHOCTli cyJl ... e~ell1ro npesocxo· 
AHAH 6y 30MBn. 

nOHCK 60Jlee TOKC .... llhiX aHMorOD VX 6h1J1 B Ilelrrpe 8I1HM.IIHII 
pB3pa60nHKOB XHMHqeCKOrO 0py>l<HSI 8 reqellHe lie Mellee AB yx Ae-
ClITHAeTHH, a IioAhllllle 311TpB1U CHJ\ H CJleACTB He /JIlNI >l<eMeMoro pe-
3YllhTBTII. BhIJIO nOK43llHO. 'ITO 3IIMeJi4 B MOAeKYJle BClIlecma VX Me-
TIIAl>IIOH JPYIIIlhI HB 4J\IOIJ\hlI}'Kl rpynny IaIOro COCTasa H crpoellHll. 
pasllO KaK H H3MeHetme B !i<w.m)'KI HJ\H MellhW}'lO CTOpony qHCAa 
BTOMOB yrJlepOAil. COeAHlfJllOlIlHX Me>I<AY cotloii BTOMY cephl H B30TII. 
HeJI3MenUO npHB<WIT K CHlUIU,lmIO TOKCII'IIIOCTH COOTBeTCTBytOIl\HX 
aJlaJ\oroB. B TO lite BpeMR BueceUHe H3Mellemdi II COCTaB H CTpoeHHC 
POAHKMO 0-3cj>Hpnoii 1p)l1lIlhl. TalC >l<e ICBK H p8AIIKMLI THOXOJlHI/O-
Boli Ipynnhl. n03BOJISIeT nOJl}"lllTb tpBBIIHMhle C Bell\eCTBOM VX no 
TOKCH'IHOCTH P!l3Hoo6pa311h1e ero BHMOn<. npHqeM 'IHCAO 803MO>l<-
IIbIX BllBJIOroB VX 3114'1!1TeJ1hIlO npellhlW.eT '!HCAO .nMoro. 3BpHH'. 

HB pHC. 3 B JlOrBpHcj>Mll'leCKOH WKMe OTOllpa>l<eu. Bbl60pKB 
BIIMoroB VX. 34BHCHMOCTh YPOBIISI TOICCH'IIIOCTH B,RlJloroa VX OT 
BeJ\II'IHl1LI HX MOJIelCYMpuoro Beca 1I1W1eTCS1 BIIII.IIOr .... lloH 3BBHCH' 
MOCTH Y BIIMOroB 3IIpHHB. B CA}"IIIe BIIBJloroll VX TaKlKe npoCAclKH-
BdeTeJl cyw.eCTBOBaHHe I'pllHHtlLl MHHHMaAbllblX ACTaAhJthlX AO'J 118 
lt6JKAOM HJlTepBAJl.e H3MeHelOfJl MOAeKYJUlplloro seca, npHQefo' 3KC· 
TpeM8.AbIlO,IlH3KOe 3H8'1e11He AeTAAIaHoii: A03b1 O'~leqlllCTCJI npH MO· 
JleKy!"'pIIOM Bece paDUOM 280 AaJlbTOIIOD. Bell\eCTBO VX HMeeT 
npHMepllo TdKoe >l<e 31R1'1eUHe >lOJleKYAlIpUOro Becs (267.37). Mo-
JlOTOIUILIH xap4KTep KPHBOH AHIIHH, 06031U1'1l11lo1Il.eA nOAo)t(CIIHe 
fpaJlHLtLt HHJlHM8ALllbiX AeTaAbHLlX A03, CaHAeTeAbCTBy~ B nO .... h3y 
BbiBOAB 0 TOM. 'ITO CKd'lKool5pd3l1oe H3Menem1e AeTdAbliOH A03hl H 
CTOPOIlY eille MellbWHX 3110qellHH He nporu03HpYeTCli. CACAOBaTCAb' 
liD, nOAY'leUHe B PRAY lIIHMoroa VX cytlteCTBeJlJlO 60Aee TOKCH'IIIO· 
ro coeAHllellHJI HCKJ\IO~aeTCll. 

34MeIRl Y IIIR1J\oroB VX MeTHJILHOH Ipynnhl H8 MeTOKCHA,.HytO B 
ocoClWX CJl)"llllSiX n03&OAJIeT nOA)"Illin. aeuteCTB8 C TOKCH"IilOCTbJO, 
CpaBUHMOli C TOKCH~1I0CTbJO VX. 0611aPYlKeUHe y 31j>HPOB Ij>oclj>op- , 
noil KHCAO'fbI ypOBlfei1: TOKCH1fIlOCTH, cpaaUKMblX C ypoBHRMH TOK· 
CHQUOCTH 3cj>Hp08 MeTllAIj>OCcj>OIlOBOli KHCAOThi. npeACTa ..... eT 

npelKAe Beero AKWb HOY'lHblH. a Ife npBKTH'ICCKHH JUrTepec. 
AOCTH>KeIlHe npCAeAbHoro ypOBIlSI TOKCH~1I0CTH Il PSlA'X 011l1.li0-

roa 3apHna H aew.eCTBa VX ue HCKJUO'lt!lle-r 803MOJKIIOCTli nOA)"feIlHR 
CPeAH UHX Belqecm c YArlwellllLlMH cpH3HKO·XHMH"IeCKHt-IH X8paK-
repHCTHK8MH, pallJlO kaK H C yA~welllJblMH OTAeALllblMH nOKlI3aTe-
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According to Fig. 2 extremely low value of lethal dose in all 
analogs of sarin corresponds to a molecular weight approximately equal 
to 180-190 daltons, which corresponds to soman. This gives grounds to 
draw the conclusion that among analogs of sarin it cannot be predicted 
that substances could be produced which would substantially exceed 
soman in toxicity. 

The search for more toxic analogs of VX was in the center of the 
attention of the developers of chemical weapons for not less than two 
decades, but high expenditures of effort and resources did not give 
desired result. It has been shown that replacement in the VX molecule 
of methyl group by an alkyl group of another composition and 
structure, just as change [to higher or lower number? - Ed.] of carbon 
atoms, which unite between themselves the atoms of sulfur and 
nitrogen, invariably lead to reduction in the toxicity of the 
corresponding analogs. At the same time the introduction of changes 
in composition and structure of the radical of Q-ether [ester? - Ed.] 
group, just as radicals of thiocholine group, makes it possible to 
obtain various analogs of it comparable with VX in toxicity, the 
number of possible analogs of VX considerably exceeding the number of 
analogs of sarin. 

In Fig. 3 in the logarithmic scale is shown sample of analogs VX. 
The dependence of the level of toxicity of analogs of VX on their 
molecular weight is analogous to dependence in the case of analogs of 
sarin. In the case of analogs of VX is also observed the existence of 
a boundary of minimum lethal doses in each range of variation in 
molecular weight, moreover the extreme low value of lethal dose is 
noted with molecular weight equal to 280 daltons. VX has 
approximately the same value of molecular weight (267.37). The 
monotonic nature of the curved line, which designates the position of 
the boundary of minimum lethal doses, argues for the conclusion that 
abrupt change of lethal dose in the direction of even smaller values 
is not ,forecast. Consequently, obtaining in the series of analogs of 
VX of substantially more toxic compound is excluded. . 

Replacement in analog.s of VX of methyl group by methoxyl in some 
cases makes it possible to obtain substances with toxicity comparable 
with toxicity of VX. Observation in ethers [esters? - Ed.] of 
phosphoric acid of levels of toxicity comparable with levels of 
toxicity of ethers [esters? - Ed.] of methylphosphonic acid, is, first 
of all, of only scientific, not practical interest • 
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Fig. 3. Boundary of minimum lethal doses of phosphorylthiocholines 
(analogs of VX). 
Key: (l). Logarithm of lethal dose, LDSO mole/kg. (2). Logarithm of 
molecular weight. 
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JUlMH TOKCH'feCKoro AeHCT8W1. UCnpH"ICp, C""OBhlWeIlULI", ypOBJle"l~ 
kOlK'10-pe30p(inllllJoli TOkCHQIlOCTH npH COXp4l1ellHII lIeH3>lellllblHH 
IIAH AalKe IIeCkOA!.kD YXYAWeJUlLIMH nOka34TeUIHII.3<1><PeKTOS np" 
n4p3.rrepaJlbIlDM BBeAeHRH aellleCTllll. ' 

113 all4llDI'Oa 3ap".14 npeACTaBAll.OT onpeAeAe"""lii HIITepec AB. 
sellleCTs4. OAiIO H3 HHX Jl8JUleTC>I I\llKAOreKCKIIOBblM aHaAoroM 3a-
p"lla. B CWA eM)' npllCBoell -<pp GF II 011 AD nOliBAellHJI V'r.30a 
AeT4JIbI11' IICCAeAbB4IICJI k4k OTp411J1J1lOlIlee BelllecTBO_ nOAoeiHbI-
Mii CSOiiCTB.MII oeiAOA.eT APyroli slIuor 34pll1l4 - 8elllecTBo 
EA 13 5 6, ot..u...alolllHiiCJI OT GF IIM11'!II"M MeTKllLlIOii rpynnbl 8 
Ill1kAOJ""eKcliJlbUOM P<tAHKBAe. no YPDSIIIO TOKCH'!1I0CTH 3TH sellleCT-
B4 34l1HMlilOT rtpowe,.cyro'llIDe nOADlKeHHe Me1KN/ 3apllllDM II Bellle-
CTBOM vx. C}"u\ecnieHIID npeBOCXDAJI 34PIIII no kOlKllD-pe30p6THs-
1I0li TOlCck""ocTk,' 'ITO H npllBAekdAD k IIMM oc06oe BIIHMlIIIHe. Be-
lIleCTBo GF COCTOAAO He soop)'lKellRH Hp4lCClCOli SpMHII H npeAfl.3-
114'11lAOCb AM npllkenellwr BCMeCJIX C 34pHIIOH. 

B CWA a' te'lenHe MIlTeALIIOI'O apeMellH aeAIICb p46arw no 
nOAyqellHlo'o'lp<lIiAJllOlIlero BeilieC'l1l4 C npoM"",yro'lIlOli AeT)"Ie-· 
cn.1O ,a paMX4X nporpaMMil VYAj. CarASCIID 3TDii npol"p4MMe IIMC-
AOG illllfAY noiiY'/imHe seilieCTBB I/l! CTQALkOC YA}"IlIIellllLlHH TOK-
CHKoAo.nI"IeCkIlMH XlIp.KTepHCTHKIIMII,· CKOALKD C H3MellellllLlHH a 
lKeMeHOM 114npBllAeJDfII <p1I3H'1eCKIIHII CRoliC'IMHH. CTBSIWICb 34A .... ' 
nOAyqeHHJI BHaAOni 38plOlII wilt Belllect\14 vx. KaroPIJH H>'eA lib! Aeiy-
'!eCTlo lioALIiie "eM Y BelllecTlla vx. III' MeJlLWe 'Ie>, Y 34P""8. 

B AOlCAlJAe MHIIHCTepctaa 060POIILl KOlirpciccy CUlA34 I 988-
89 .pHII.lleosLlIi "'" I'oBOPHAOG: ••• .6yACT 06pB30Bbl88T&CR nOAy-
CTOilKoe D'I"{HIIWIIOlIleeBeJIIeCTBO, ICOTOpoe nDCAe ..... cnepMlpo ... I1HJI 
6YACT lIeMe.'V'emro BLI3r.raan. nop'''KelUlll ...... 1101'0 COCT088 hpoTHa-
IIIrKS k'3SCTIUlAJITfi ero H8AellllTL npcm.aorULI H 34U11"1I}'W DAe",-
AYM.3ro oTpa8JUl1OIIlee 8euiecrao coxp4HJIeT 3<j>cj>ekTHBlIOCTI. 8 0'1.-
re nOp4JKeHHR • Te.,eHHe HeexOALicHX 1I4coa.» nOCTaHOBK4 T4Jt.OH 
38A8'IH anoAife xoppe~III, OHa AOCTH~ 1/ onpaaA8f14. BeUleC11ld 
C O/ll1lMIlALIIOH AeTy'lI!cTLIo npH OAIIOH H TOM "'e ypoBHe TOKCH~1I0-
CTH H.p.SHe· C ·APyrHMH 8111lAOnlMH 06l.8A81OT IiDAt.IIIHH 3q,q,eKTO>1 
npH npHHeReHHH, ·K BOT nOqeMY. BellleCTBB C npD .. e"'yro~IIDH ACry-
~eCTLIO, B03HOlKIIO B liOAbweii CTeneHH '1eM 30MGII. OIiAOAa'OT CKIIb-
HLIM CKOSLI8GIOIIlHH AeiiCTllleM, itlio OIlH AOCT.TO~1I0 AOAro COxp.-
IIJIIOTCI! KS UpBlKeRlI&X o!h.cKTlix K 34 C'leT AccoplillHII 34p4"'4IOT 
UHOC.pCpy B TGKOIi CTeReHH, 'ITO ICOIITBKT C 34pB",eUllblHH Oei....,K-
T4HH H HX tioeBoe HCD0Ab308AHHe B03MOJKUO TOAbKO npH YCAOBHH 
AeHCTBHH nepCOIl4A& • "BAeTWC. npOTHBOrD35X. 

JUoI5aI! OAeJKAJt B TOil HAH HHOIi Hepe npCACT.BAlICT colioii 38-
IIlHnlLlii llap,,",p, 0CA46AJ1J1 AelicraHe nsp08 H 113P030AJI 0TP.IWIID-
lIlero BellleCTIIII 'fepe3 1C0lKHLle noKp08L1. HGnpH>ICp, LClso n.poa 
aeulecraG VX npH AeliCTIIHH HS 'JeAOSeKB • oAe"""e COCT.8AJIeT 60-
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The achievement of maximum level of toxicity in series of analogs 
of sarin and VX does not exclude the possibility of obtaining among 
them substances with improved physicochemical characteristics along 
with improved indices of toxic effect, for example, with increased 
level of skin-resorbtive toxicity with preservation of constant or 
even somewhat worsened indices of effects with parenteral introduction 
of substance. 

Of analogs of sarin are of definite interest two substances. One 
of them is the cyclohexyle analog of sarin. In the USA it is 
designated GF and before the appearance of V gases it was investigated 
in detail as toxic substance. Similar properties possesses another 
analog of sarin, EA 1356, which differs from GF in the presence of 
methyl group in the cyclohexyl radical. In level of toxicity these 
substances occupy intermediate position between sarin and VX, 
substantially exceeding sarin in skin-resorbtive toxicity, which made 
them the focus of special attention. GF was in inventory of Iraqi 
army and was intended for use in mixtures with sarin. 

In USA for a long time were conducted works on obtaining toxic 
substance with intermediate volatility (within the framework of 
program VYA). According to this program was intended obtaining 
substance not so much with improved toxicological characteristics as 
with physical properties changed in the desired direction. Was posed 
the task of obtaining analog of sarin or VX, which would have 
volatility greater than VX, but less than sarin. 

In the report of the secretary of defense to the congress of the 
USA for 1988-89 fiscal year it was said: " ••• will be developed a 
moderately persistent toxic substance, which after dispersion will 
immediately cause injuries of personnel of enemy and force him to put 
on gas masks and protective clothing •••• This toxic substance 
retains effectiveness in the center of contamination for several 
hours". The formulation of this problem is completely correct, it is 
feasible and justified. Substances with optimal volatility with one 
and the same level of toxicity equal to other analogs possess greater 
effect in employment, this is why. Substances with intermediate 
volatility, possibly greater yhan soman, have powerful restricting 
effect, since they for fairly long are retained on contaminated 
objects and due to the desorption contaminate atmosphere to such 
degree that contact with contaminated objects and their combat 
utilization is possible only if personnal operate with gas masks on. 

Any clothing to one extent or another is protective barrier, 
attenuating the effect of vapors and aerosol of the toxic substance 
through the skins • 
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600 Mr.MHIl/M3• B TO BpeHJI ltaK npH B03AelicT8HH HII 06IiaJt<.mlllY'';· 
1t0JKY AeTllAlollftJI A03a YMeHbwoercR AO BeAJlqHIII" 6-3 60 .'r.MHII/M~. 
I1I1I>1MH ct.OBaHH. '1epe3 xaJKAYIo CA11I1HI(Y nOBcpxlIOcn. TeIIa. npH·· 
ItPl>ITDro OAe)ItAoii. nOCT)'DlleT B opnlllH3M' MeHloWee 1t0AH'!ec:nt0· OT-
paBAlllotl{ero Bctl{CCTBa. '1CM npH Aeiic:ntHH QepC03 06l1a>KCIIHY'o ICO· 
>KY. 110 06111U nAotl{a,&,P nOBepxlloCTH TeM, npllKplolTOro a,.,eJf<Aoii. 
80 MIIOro pII3 npeBLWlaeT nOBeplUlOCTb OTKpLITLIX yqIICTKOB TeJ\A. 

C)'H>fapHl,tii TOltCH'tet:KHii 3i1></>eJCT UMeTCJI pe3YAIoTaTOM. ct.OJKe-
HHlI /l$YX nOTOXOB OTp8IWIIOlllero BetI{ecra4 a oprallH3M: '1ep"" aT
KP&n:We yqaCnot TeA8 H '1epe3 6o.U.JIiJle no nAOIIt8AH npHKplolTWe 
OAelKAoii nOJlepXllDCTlf. O'!eBIIAHo. '110 yaeAJiqemte COCTaIWlJODleii 
AeKc;aHll ,'!epeS PAexq.y OPH COXpaHeHHH Ha TOM lite ypOBHe Aeiia-
BHlI ~ep"" '06UaJKeJllI}'lO KOllty npliBONl' K HaHeCeHHIO nOCTpll.A!lB· 
weMY.oojla)f(eJUIJI 60Abll1eii TlUKeCTH.. .." 

:li<HAKaJi cpa3a "'P03ONl OTp8BAinoDlero· Betl{eCTBa. nonaBwero 
lIa Qf!,eJKJ>J'. lie A0CTHrlleT (He BXOAHT,. conpHKOCIIOBeJlHe) 1t0>KH. 
He. ~O>KY' AeKc:ntY,JOT napl>l Bl!lIJeCTlla. 06pu}'1Ot/{HeCJI· npH Hcnape-
HHH xan~.ero H npollllKIIIODlHl! 8 nOAKOCTIOMHoe nJlOC'lPllHCTBO. Kex 
H. ~yi!4e ;..er.CT8HlI '1Ho/Ol'O.lIIIpA OTPUJIlIIoDlero BeUlecnNI. TOltCH'le-
CKHii ~ B paCCMe"lpllB8eMOM ct.}"Iae TaIOIte onpeAlWleTClI HHTer-
pa.\IoIIOH BeJ\H'IHlloii Ct, rAe C - 1t01ll(empal(lIlf napa. a t·npoAOAlIOI· 
re.U.H0CTI0 era 803AeiiCTllllll. npH Bl>lcol<oii· AC'I)"IeCTH 1Ie1l(eCTB8. 1111-
npHMep. 3IIpHita. KiuJAH &!cTpo HC:JJaPRIOTClI,.H BpeMR AeiiCTBHlI napa 
BIWIeTQl ·HeAOCTII1'O'IHO .npoACWKlfTCAbllblM, H3-"" '!era npo"""",,"c· 
IIHe .Ct HMCeT He6oAloW}'lO 8eAJI'!Hlty. He060pOT, /oIoR MaAOAeT}r'IlIX 
.<iuleCTII (a np ..... ""e - """ TBepAJ>IX) M ..... KOHI\CInp<l1\IIR fU!pa C, .. 
Bpe .... ,npc6 ....... tuOl • 38p4>KeIlHOii oAeJKAe HMeeT pe4AbllLle np ..... •• 
e.\Ll,. Tax; ~o- npoK38e.,&.eHMe .Ct "T4J"Ke He HOllte'!' C5hITL 6oAMUHM. 
MaltCHMIlAI>1I0e, 3H8""IIHe npoH3aeACIIHlI Ct,' onpCAeMlOu\ee ypo-
Bellb TOKc03<jJ4>I!KTa, OTM_eTCIl J1PII HeKOTOpoii ollTll>l4ALlloii Ae-ry· 
qeCTH aeutect1l4, KOrAl' C H t AoctIlTO'llIO BeAHI<H 0.a.1I0RpeMeIlIl0. . 

Co06D1aAOCIo, 'ITO B Ka'leCTJIe OTp8!W1lolllero BCDleCTlla c npoMe-
lKyro'lHOH AeTY'IeCTblo B CUlA OI(e\IHBIlACJI 30>lall, 110 no COBOltY"· 
1I0CTi\ CBoiiCTII OH He COcmleTCTBciB8ATpe60llDHHIIM corJ!llCKo npo' 
rpaMMe • VYA. Hli 38>1ellY 30MaHa 6""'0 BblfipallO B~llIetTBo· EA 
5365, HCCAeAOBOHHll KOTOPOro 61oV1H )l.08 ..... eHI>I AO'CTIIAIfH HcnhlTa" 
HKlI el'O'a 6HHapRoM lIoenpHllOce. 0 lCIIMJI'I4<CKOIi tj>opM)'Ae EA 
5365 'He 'coollDlMOCio. no OI\eHKaH, 0110 MOlK4!T '6Lltb 2-AHIoI~· 
MHlI03'IWI.(NfMeTIUOMHAol-cjlTopcpocciJaTOM (Jimo!>p GV)' .. ,. ,'_J I 
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For example, LCt •• of vapors of VX for man in clothing is 60-600 
mg.min/m', while with action on uncovered skin lethal dose decreases 
to 6-360 mg.min/m'. In other words, through each unit of body 
surface, covered by clothing, enters organism a smaller quantity of 
toxic substance, than with effect through uncovered skin, but the 
total surface area of the body covered by clothing many times exceeds 
the surface of the open sections of body. Total toxic effect is the 
result of adding two flows of toxic substance into the organism: 
through exposed sections of body and through the covered by clothing 
surfaces larger in the area. It is obvious that an increase in the 
component of the effect through the clothing while maintaining the 
same level of effect through the uncovered skin leads to the injury to 
the victim of greater seriousness. 

The liquid phase of aerosol of toxic substance, which fell on 
clothing, does not reach (it does not enter into contact with) skin. 
On the skin act the vapors of substance, which are generated during 
the vaporization of its drops and penetrating into the space beneath 
the suit. As in the case of the effect of the pure vapor of the toxic 
substance, toxic effect in the case in question is also determined by 
the integral value Ct, where C - concentration of vapor, and 
t-duration of its action •. In the case of the high volatility of a 
substance like sarin, for example, drops rapidly vaporize and the time 
of action of vapor is not long enough, due to which product Ct has 
small value. on the contrary, for low-volatility substance ([such as 
solds, for example? - Ed.]) is small the concentration of vapor C, and 
retention time in the contaminated clothing has real limits, so that 
product Ct also cannot be large. The maximum value of product Ct, 
which determines the level of toxic effect, is observed with a certain 
optimal volatility of the substance, when C and t are fairly high 
values simultaneously. 

It has been reported that as the toxic substance with the 
intermediate volatility in the USA was assessed soman, but on the 
basis of properties it did not correspond to requirements according to 
program VYA. In place of soman was selected substance EA 5365, whose 
investigations reached the stage of testing in binary ammunition. 
There have been no reports on chemical formula EA 5365. According to 
analyses, it can be . 
2-dimethylaminoethyl-(dimethylamido)-fluorophosphate (designation GV) 

*(See Original). 
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CTPY"T)'P" 3THX COeAIIllellHii .. H3ae':"1I0ii Mc>pe MOlKCT pac-

CMB1"pHBBt1>CJI nr6pIWIOH: XAK Ijrropalll'lfAPlW>I 01111 npH .. blKaIOT " 
3BPHIIY, B "III( Il3OTCOAeplKBUtHe Be~eCTlla - It'VX. TOKCHqeCKHe 
CBoiiCTIIB rpynm.l Be~eCTII 3T01'Q PJlAa \5WJ1H ilCClleAoaaHI~ TOKCHKO-
JlOr .... H qC>XOCIIoaaKHH, II pe3YJIIoTIITLI HCClle,e.OBBIIHJI Ony15J1HKOBBllbi 
a I 992 roN!. Be~eCTllo GV OKa3GJ\OCb TOKCHqllCe APyrHX MCTHJIb-
IILIX H 3'1'HJ\101l1olX npOH3ao,6,libix. npH aHYTPHBell"o~1 aBe,I\ellHH ~lbllIIH 
H Kplolce LDso \5bIJIH HlliiAe_ paa_MH 0,0276 H 0,01 I .. r/I(r Co-
OTBeTCTBemiO. CJle,e.oallTeJ\loIlO, H 3TB rpynna Coe,e.HllellHii HMceT 
TOI(CHquOCTb II .. ypoaHe UIGJIOroB 3BPIlHll H B~eCTlla vx. 

3cj>HP'" TtlMMeJlHlIlI, HMetO~e MOJIeKYJIIi TIIKlKe ndipHAlioro 
C1"poellHJl, CO'leTall CBoi!cTBa cj>TopaHl'lfAPHAoa H cj>occj>oPHJI(molxo-
AHHOa, no YPORmo TOI(Cll'lHOcm lie BIoIXOAJIT 3B npe,&,eJlbl, COOTBCT-
CTB)'Io~He YPOBHlIM TOKCH'lHOcm 3BpHHa H ae~ecTlIB vx. K TOMY 
lKe OIIH He,IIOCTllTO'lJIO CTOiiKH. npaB,6,ll, npH C03A81IHH nOA III1X 15H-
HapHlolX 15oenpHnBcoI, 3lOT He,IIOCTIITOK He HMeeT 3I1BqCIIlUi. 

KGI( OTMeTlWl a caoeii nyt5JlHKBI\Illf 'leXOCJlOaal\KHe TOKCHKOJIO-
rH, B~eCTBII nr\5PlWloro C1"poellllJl O1(ll3BJllla. aHe nepeqllJl Be-
~eCTB, nOMelKII~ oco\5_ MepaM KOmpOJlll a COOTBeTcrBHH C 
xHMHqeCKoii I(OHBeHltHeii. 

PEUEnrrYPHPOBAHHE 

He JC.D>KAOe BhlCOJ(OTOKCK'lflOe BellteCTBO MO)KeT 6la1TL onlecellO 
K pa3P"AY 01p<I8JUl10~ Bel1(eCTB, COCTl!8JUl1OI1(HX OCIIOBY XH>lHqe-
CKOro opy:HtHJl. K nOCAeAltHM. lIapJIAY C 1'pe6oaallHCp.. 6b1Tb ~UlKCH· 
M~1I0 TOKCH'lHIoIMH, npe,o.'bJWIeTCJI PJIA AP)'I'IIx -rpc>\50BllIIHii. 

Bo-nepBwx, Hoaoe OTpD&JUIlO1Qee aeutecrao no coaoKyrurOC'T'H 
CBoiiCTII AOJUtUfO t:yUIeCTlleHllo npeBOCKOA/fTb ace I13BCCTllloIe BCUle-
CTBIl, B npomBlioM CIIyqae nplliurme lIa BOOPYJKellHe H opraIlH3au,,~ 
ero npoMloIlIlAeHHoro npOH3BOACTIIa MOryT IS..", lIeOnpaIINnlll ... >lH. 
SHllapll.... TeXHOJlOrIIJI nOJlyqellHJI OJpalWllO~HX BcnleCTII MOJKCT 
npHllecm I( OCMlSAeHHlO 3TOro ,peCiOBaHHJI_ Bo-lITopblX, Kpaiille lIe
oCiXO,6,liMO, 'ITOISLI HOBoe OTpalWllo~ee B~eCTIIO \5b1J10 lK\fAI<OCTbIO. 
TOJIbl(O "'HAKHe lI~eCTBB MOryT XOPOIDO npollHKIITb Qepe3 KOlKY II 
APyrne Ciapbep .... )l{lfAIUIe OTpallJlJllOl1(He Be~eCTaa, II OTJlHqHe OT 
TBepALIX, MOryT npHMeHJITbCJI B 6HHBplllolX \5oenpltnac:ax H nepeBO-
A/fTbCJI B cOCTOJlHHe napa HJlIt a3p030JIJI C no.,o~I"O B3pblua. He 
CIIyqaiillo B nporpaMMIIX apMHH Cll1A CTIIBHJlBCb 3BAAqa nOJlyqclIHlI 
JKlIAI<IIX IInicanaarrllllTOlI, nOCKOJIIoKY lK\fAI<He 3<1><I>CKTHBIICe TBCP-
AIoIX, a cpe,.\ll IDBeC'rllbiX HlIl(IlnaCHTllllTOB pBlIee OblAH npCJ\,CTBBJle-
_ TOJIIoKO TBepA!oie. B-TpeTbHX. OJp_,o~ee lIelliCCTIIO AOJIlKHO 
oliM,a,aTl> oJl'i1fMllJUooIloii JleryqeCTblo H, II olS~eM CII yqae, C03AAnaTb 
IIOBloie npo6.Ae..1oI 3a~ OT nero. 
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The structure of these compounds to a certain extent can be 
regarded as hybrid: as acid fluorides they [are akin to? - Ed.] sarin, 
as nitrogenous bodies to VX. The toxic properties of a group of 
substances of this series were investigated by toxicologists of 
Czechoslovakia, and the results of investigation were published in 
1992. GV proved more toxic than other methyl and ethyl derivatives. 
With intravenous introduction to mouse and to rat LO •• were found to 
be 0.0276 and 0.011 mg/kg respectively. Consequently, this group of 
compounds, too, has a toxicity at the level of analogs of sarin and 
vx. 

Ethers [esters? - Ed.] of TallUDelina, which have molecules also of 
hybrid structure, combining properties of acid fluorides and of 
phosphoryl(thio)cholines, in level of toxicity do not exceed limits 
corresponding to the levels of the toxicity of sarin and VX. They are 
insufficiently stable moreover. True, with the creation for them of 
binary ammunition, this deficiency is not important. 

As the Czechoslovak toxicologists noted in their publication, the 
substances of hybrid structure were [not on the list? - Ed.] of 
substances subject to the special controls in accordance with the 
chemical convention. 

Formulation 

Not each highly toxic substance can be placed in category of 
toxic substances, forming basis of chemical weapons. The latter, 
together with the requirement to be ma~imally toxic, must meet a 
number of other requirements as well. 

First, a new toxic substance on the basis of properties must 
substantially exceed all known substances, otherwise addition to 
inventory and the organization of its industrial production may not be 
justified. Binary technology of producing toxic substances can lead 
to weakening of this requirement. In the second place, it is 
extremely necessary that the new toxic substance be Hquid. Only 
liquid substances can penetrate well through the skin and other 
barriers. The liquid toxic substances, in contrast to the solid, can 
be used in the binary ammunition and be converted into the state of 
vapor or aerosol with the aid of the explosion. It was no accident 
that in the programs of the army of the USA was posed the problem of 
obtaining liquid incapacitants, since liquids are more effective than 
solids, while among known incapacitants earlier were represented only 
solid. Thirdly, toxic substance must possess optimal volatility and, 
in the general case, create new problems of protection against it. 
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/lPAeKo lie. Bce 0TpaBAllJOII\He B~eCTIIIJ YAOBAeTBOplIJor BceK 
l'8K~e npe,.,,'LlIBAlIeKLlX It IIHN TpeC50BaHHK, B plIAe CAY"ae. YAaI!:rCll 
CItOppeKTHpOBan. OTAeJl.LlILle CBOKCTBa OTpU .... JOII\HX BClI\eCTB ny-
TeK C03AallHll 1111 HX OCIiOBe COOTseTCT8Y'0Il\HX pellellTYPlILlX c!>0PN, 
nOAolillo TO~jy KlIK 3TO AeAlleTdI B Ke,."HI\Hue npH C03AallHH pellcn-
TyJIHLlX ct>OPM JleKapCTBeHHLlX B~eCTB"npHNepON KO)l(eT CAf)I(HTL 
pellemypil PK-7, COCTOllBWIIJI 118 BOOpY)I(e!lHH COBeTCKOK apMHH H 
npe..\CTIIJIJ\SIJOujIIJI coC5oii CMecL HnpHTa C J\JOH3HTON. AIoH3HT npe-
BOCXOAHT HnpHT no C5L1CTpoAeiiCTBHIO H 34TBepAeUeT npH C5OJ1ec 
HH31t0ii TeNnepaTyJle, 'leN HnpHT. B CIKlIO O'leplW> HnpHT TOKCH'IlIee 
J\JOH3HT8, 110. oliMAaeT npOA()Jl)l(HTeAJ,Jl1oIM CltPIolTloJN nepHOAON Aeii-
CTBHlI H He 'NO)l(eT npHMeHlmoCll npH IIH3KHX TeMnepaTfpax H3-aa 
3aTBepAeBaUHlI. Peqemypll PK-7 COXpalllIeT ypOBeHb TOKCH'lHOCTH 
HnpIITa, C5L1CTpOAeKCTBHe J\JOH3HT8, a 34T8epAeBaeT npH 1i0Jlee HH3-
KHX TeNnepaTyJlU no CpaBHeHHIO C HnpHTON. He HCKJ\JO'IeHO, 'ITO 
IIBTOpLl pll3J\H'IIILlX CMeceK HCXOAlIT H3 O'ieBlWloro - '3aIl\HTa OT 
cMeceii OTpaBJIlIJOII\HX B~eCTB B Olill\eN CJlY"lIe BcerAa JlBAlIeTCli 
lioJlee CJlOJIUlOH 3W'leii, 'leN 3all\HTa OT HIW/BHAYIIJIbIiOro Bell\e-
CTBII. 

B OTKPblTOii JlHTepaTyJle oliC}'JKAAeTCli B03MO)l(HOCTh KOPPeKlIHH 
CBOKCTB MaJlOJleT}"'HX OTpOBAllJOII\HX BeUleCTB nYTeM npH.JCIICIIHlI 
Ao6aBOJl: K llHM AeT}"IHX TOKCH'IHWX aeutecra. B ~aCTIlOCTH pettit UlA4 
o,npHMeneUHH AoClaBOK AeT)"lero 3a:pH118 K p.laAOACT)"IeMY RCU(CCTRY 
vx. nO.MraJOT, 'ITO 8 MOMeUT npHMeneHHJI 6YAeT ,A.OCTHnlyro 6b1cr· 
pOAeHCTBHe aa C'leT napOB aapHIIO, II VX COXpaIlH-r nOp4lKIIIOUlec 
ACHCTBHe JlD. TOM JKe ypOBue, 'ITO Http" npltMelleUHH ere oAnoro. 
Ho aBTOpbl TaKoro nOAXOAII K KoppeKIIHH CBoliCTB OTpaBAll!?lI\ero 
BemCCTBII OCTaBAllJOT Bile BHHMIIIIHlI TOT cpaKT, 'ITO B 'CJlY"ae npHNe-
HeHHlI CHeeH VX C 311PHIION B 1i0enpHnllellX AHCTIIIIIIHOlIlIOro AeliCT-
SM, p43piolB KOTOPbIX npOH3BOAHTCli 1111 BioIcOTIIX I 0-2 0 >'eTpOIl IlIIA 
3eMAeii, . 06p83YJOlI\He<:ll naplol 311PHIlII paCCeHBaJOTClI 1111 3THX BLlCO-
Tax. lie AOCTHraJI nOBepXlIOCTH 3eMAH. Ha060pOTt npH npHt-leneHHH 
3'J'oli CHeCH • !ioenpHnllcax YAaP"oro AeliCTBHlI C03AalOTClI YCJlOBHlI 
MJl npOJIBAeUWl nOp8JKalOlI(ero AeACTBHR napOR 3apHII4, HO • TaKON 
Bap>lllllTe He peIIJ\II3YIOTCli B nOJlUOK Nepe n0p4lKBJOlI\He CBOKCTIIlI 
aap030J\l1 vx. BLlwe !iLlAO nOI<83BIIO, 'ITO YAaqlloe CO'lCTIJIIHe 6L1CT-
pOAeiiCTBHlI H onBClIoro 3BpS)I(eHHJlHS A-\HTCJIbllbiK CpOI< PS3J\HQ-
IIb1X 06ieKTOB AOCTI.raeTClI npH npHHellellHH aCIIleCTB C npOMClKY' 
TO'lHoii JleTf'IeCTbJO. , 

OrpaBAllJ011\He BeUleCTBII 3aPHII, 30NBH H HX BIJIIJIOrH 06Jla1\ll10T 
BLlcokHM ypOBl1eM HUf4NILlHOI11l0,A TOKCH'IIlOCTH, UO OHH HCAOCTa· 
TOqUO !OKCH'Ulbi npH n~n8A8I1H" 11ft KOJKIJLte n£?KpOB.LI. B CBJl31C C 
3ntH hpeAJ1pKIIHHaAHCb nOnhITKH CKoppeJC11IpOBan. 3TOT nOKB3a· 
TeAL nyreM BBeAeHH.R B 30MaH AotmBOK. HftAeJKAbl Jill yenex HCXO· 
AHAH "3 AOCTOBepno YCTaIiOBAelluoro 4HtK11l BAHJllIHJl nOAJIpllhlX 
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Far from all toxic substances satisfy the entire range of 
requirements. In a number of cases it is possible to modify certain 
properties of the toxic substances by creation on their basis of the 
corresponding prescription [compound? - Ed.] forms, as in the case in 
medicine with the creation of prescription forms of medicinal 
substances. As example can serve formula RK-7, which was in inventory 
of Soviet army, and which was a mixture of yperite and lewisite. 
Lewisite exceeds yperite in speed of action and hardens at a lower 
temperature than yperite. In turn yperite is more toxic than 
lewisite, but it has prolonged latent period of effect and it cannot 
be used at low temperatures due to solidification. Formula RK-7 
retains the level of toxicity of yperite, the speed of action of 
lewisite, and it hardens at lower temperatures in comparison with 
yperite. It is possible that developers of different mixtures proceed 
from the obvious - protection from the mixtures of the toxic 
substances in the general case is always more complex problem than 
protection from the individual substance. 

In the open literature is discussed the possibility of 
modification of the properties of the slightly volatile toxic 
substances by adding more volatile toxic substances to them. In 
particular the discussion dealt with the application of additions of 
volatile sarin to the slightly volatile VX. It is assumed that at the 
momemt of application speed of action due to t.he vapors of sarin will 
be achieved, and VX will preserve damaging effect at the same level as 
with use of it alone. But the proponents of this approach to 
modification of the properties of the toxic substance leave out of 
account the fact that with the use of a mixture of VX and sarin in 
ammunition of remote effect, whose explosion is produced at heights of 
10-20 meters above the ground, the resultant vapors of sarin are 
scattered at these heights, without reaching the earth's surface. On 
the other hand, with the use of this mixture in ammunition of 
percussion action are created conditions for the manifestation of the 
damaging effect of vapors of sarin, but in this version the 
destructive properties of aerosol VX are not fully realized. Above it 
was shown that successful combination of speed of action and dangerous 
contamination for the prolonged period of different objects is 
achieved with the use of substances with the intermediate volatility. 

The toxic substances sarin, soman and their analogs possess high 
level of inhalation toxicity, but they are insufficiently toxic on 
skin. In connection with this attempts to correct this index were 
undertaken by introduction into soman of additives • 
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p4CTBOpHTeJIeli nil kO>itHylO npOHHII4eMOct.. pA3A .... H"'X BellleCTB, 
altAro'I4JI 30MAH. OARIUtO, 3TOT 3Cj><!lexT '146J1IOAaeTCJI npH 60J1hW0M" 
p438e,&.e11HH O'IpOBJUIIOlqero aell\ecma pACI'IIopHf,,!,eM. HatiJlJOAae-
MLdi npHpOCT TOKCII'IIIOCTH a HOM CJI)I'I4e AOCmr4eTCJI 311 C'leT He-
06xOARMOCTH AOCTaBkH K lteAK HHepTHoro pACTBOPHTeAll BMeCTO 311-
Me!I\aeMoii RM AOJlH nOJle3Holi 3arp}'3KR Cpe,&.CTB4 AOCTaBKH oTpaa-
JIlIIOIqHM aelqeCTBOM. 

npo6J1eMa noaLlweHHlI npOllHK810lqeli cnoc06110CTH BeIqeCTB 
'Iepe3 kO>KY npe,&.CTIIlWleT HI!Tepee B naP<!lIOMepHH H· MEWU\IIHe H 
C8lI34Hl1 C IIHeCeJlHeM a KOJlty nHT4TeJll>HWX aelqeCTB H TpaHCAep-
MIIJ\hHWM nepeHOCOM JleK4pCl'll. OARO H3 nOCAeNlHX AOCTIDKeHHli a 
3TOli 06MCTH - nOJlyqellHe aelqeCT114 43011, npe,&.CTIIIWIIOlI\ero co-
60li 8MRA k4p60H080li KHCAOTb! C AOBOJILIIO !ioJu.wHM MOJleKYAlIJI-
IILIM BeCOM. Oli ~eKTHB"OCTH npHMeueHHJI AO&BOK 430H4 K QT-
pAlWlIOlqHM BelqeCTBaM He COOliIqMOcr.. OAROKO, kaK H a CA}"I4e C 
nOJlllpIIWMR P4CTBOPHTeJlllMH, 6oJu.wHx HBAe'KA Ha 830H, nK R lUI 
ynoMJt/t}'TWe pACI'IIOPHTeJlH, nlfTOn. lie npHxQAHTCJI. 

HaR60Jlee pAcopoctpaHe"'''''M npueMoM KoppeKIIHH .. 3KOCTH 
0TJlllIWIIOII\HX Bell\eCTB H pe[\emyp H4 ex OCIiOBe JllWleTCJI 3IIl"}'IIIe-
IIHe. B JlHTep4TYPe POAL 3aryCTHTeJ\eli caoAJlTCll It )'MeJlbWellHIO Jle-
TY'Iecnr BelqeCTB; H4 caMOM AeJle 3IIryllleHHe 06eCne'iH84eT Apo6-
JleHKe OTpAIWIIOlqero aelqeCTBa liD. 60Aee KpynH",e KaDJ\H. ECTeCT-
BellHo, 'iTO nDJIH 60Jlee KpynlWX pA3MepOB npH np0'lHX paBIILlX }'C-
JlOBHJJX HCn4plllOTCJl 60Aee npOAOJl>KIlTeJ\LIlDe apeMJI. 

PellemypD. BP-55 HJ\H 311ry111eJlH"'li 3ciMall, AO nOJl}"lellHJI BeIqe-
CTII4 VX, paCCMaTpHBaJlaa. OCIIOIIII"'M CpeACI'IIOM 11411eceHHJI n0pA-
>KeHHli >KRaOH CHAe npOTHBIIHK4, 1I03AeiiCTIIY" 114 KO)f(HLle nORpoa", 
B o.r;XOA npOTHIIOra3ll. AM 3TOro Tpe60llMOCb nOJlyqeHHe RaneAL 
30MAH4 60Aee "P}'llH"'X no p43Mepy. 

3aryweHHe lIell\eCTll4 VX nOTpeliOB4Jl0Cb npH clla p">KellIfH HOI 
XHM .... eClCKX 60eB"'" 'Jocreli pAKeT Cpl!JI.Hero pAAHYC4 AeHCTBHJI. Se3 
30ryulellHJI BellleCTllO VX npH BClCpWTHH 60"80A "OCTH pAKeTLl "" 
lioJIbWoli _"'COTe IMliome COTII'l MeTpOB) APoliHTCJI H4 CTOJ\b MeJ\KHe 
KaI1A.K, 1ft'O OUK HcoapSIIQTCJI H pocceHS410TCJl. lie AOCTHra.R nOBepx· 
HOCTH 3eMAH. . 

AM 3Bry11\ellHJl npHMeHJIIOTCJI pA3AH'IRLle nOAHMep"",e IILlCOKO-
MOJIexYJlJlpH .. e yrJleBoAopOALL BLlCK03L184eTClI RAe" cOBMelllellHll a 
OAIIOM npoAYKTe Kak 3arytllololllero BellteCTllB, T4K H aeUleCTBa, yoe-
AIf'lHaaJoU(ero npoUHltaeMOCTL ICO)f(H. npH 3TOM. np~AflOA4raeTCJl. 
'ITO B KaqeCTBe TaKOro npOAYKTa MOryT HCn0Jlb30a4TLC" aMHAL! Kap-
f)OJlOBLlX XHCAOT (no 4HaAOrHH C 830flOt-I) C COOTBeTCTBytOIqHN IJHC-
JlOM yrAepOAlILIX ATOMOD. 

HneCTl14 peqemypa 114 oClioae HHnnaeHTallTOa EA 5302. 
npeACTBBJIJIIOlqall colioA pACTIIOp neHXOTOMHMeTHKB BZ B >K1W<00, 
HpPHTBl1Te CH ICM •• HIlKanBCHTBIITbI»). XOTlI HAe" KOIIC1J'YHpoao-
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Hopes for success proceeded from the reliably established fact of the 
effect of polar solvents on the cutaneous permeability of different 
substances, including soman. However, this effect is observed with 
heavy dilution of toxic substance with solvent. The observed growth 
in toxicity in this case is achieved due to the need for delivery to 
target of inert solvent [? in place of the fraction of the useful 
charge of the means of delivery with toxic substance replaced by it. 
?l 

The problem of increasing the penetrating power of substances 
through the skin is of interest in perfumery and medicine and is 
connected with the introduction into the skin of nutrients and the 
trans-dermal transfer of medicines. One of the latest achievements in 
this region is the obtaining of the substance azon, which is amide of 
carboxylic acid with fairly high molecular weight. on the 
effectiveness of using additives of azon to toxic substances has not 
been reported. However, as in the case of polar solvents, large hopes 
for azo, as for the mentioned solvents, should not be nourished. 

The most common method of the correction of the viscosity of 
toxic substances and formulas on their basis is thickening. In the 
literature the role of thickeners is reduced to the decrease of 
volatility of substances. In reality thickening provides the crushing 
of toxic substance to large drops. It is natural that drops of larger 
dimensions, other conditions being equal, vaporize over longer period. 

Formula VR-55 or thickened soman, before obtaining of VX, was 
regarded as the basic means of inflicting injuries on live enemy 
target by acting on skin around gas mask. Obtaining larger drops of 
soman was required for this. 

Thickening of VX was required with the charging with them of 
chemical warheads of the rockets of medium radius of action. Without 
thickening, VX with the opening of the warhead of the rocket at high 
altitude (many hundreds of meters) is crushed to such small drops that 
they vaporize and scatter without reaching the earth's surface. 

For thickening are used different polymeric high-molecular 
hydrocarbons. The idea of combining in one product both the 
thickening substance and the substance which increases the 
permeability of skin is being suggested. In this case it is assumed 
that as this product can be used amides of carboxylic acids (by 
analogy with azon) with the appropriate number of carbon. atoms. 

Is known a formula based on incapacitants EA 5302, which is a 
solution of psychotomimetic BZ in liquid irritant CH (see 
"Incapacitants"). 
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IIIU1 noit pe1\emypLi lie o(;lIapOAOB4l1a, MO)ft/IO Aonycnm., 'ITO Hp; 
plITallT B pe1\emype CWIOBpeHeHHO BIolnOAHlieT po"" j1aC'/'llOp!ITeU 
OCHOBHOro OTpIIlIAlIlOlI(ero BeII(eC'/'lla H JIBAlIeTClI CpeAcTltOM, MaCKlf· 
P}'lOII(HH era npHcyrcrsHe B atHoc<!>epe. npHMeHeJlHe paCTBOpa Be· 
lI(eCTB4 BZ MOJICeT oCyII(eC11liUlTLCJl C nOMOlI(1dO !5oenplllJ4coa 
B3PLIIIIIOro AeiiCTBHlI, a TO BpeHll K4Jt caMO aellleCTIO BZ, 15yN/'lH 
TBepAfilM, o!5LAHo IlpHMeJIlIeTClI B COCTaae IIIIpOCHeceii. 

HcnOJlb30BaHHe p4CTBOPOB ocoGo 4It'IHIIHiolX HpPHTaHTOB .. 07· 
paBJlll101IlIflC lIellleCTISX CHepTeAbHoro AeliCTl'IfJI, 1I03HOlKHO, OCHo-
niaaeTCll l1li. HAee AOc:TWKeIlHll II TOttON B4pllll.!rI'e a$4>exTa 
_dJscIpllne breakerS., ttor~ nonallmHli B nOAMllCO'llloe npOCTp4I1CT-
ao nponmOI'll34 IIppIlTaJIT He J>ljeT a03HOl!<lIOCTK iI0Jllo30BII:n.c.tI npO· 
THBOmOH. 

J.i3aecnlO, 'lT0 O,l,lIoit H3 nplAKH !5OJ\ee IIJDttoil IIItTHBHOeTH ciT-
paB)llllOIIlIflC BemeC'/'ll npH HX 1IIIlt0JltHoit III111AHlC4I(HK no cpaBHellHlO 
C nap3H'1'ep4JlloHLiM aBeAellHeM JIBJUIeTClI lIIIJIiI'IIIe Ii 1t0000e cjJepMeR· 
TOB. cnoco(;lILix BLI3L1B11'I'L AeCTpylCllHlO 31111~oii AOJIH nona.· 
wero 1111 1t0Jt<Y BeU\eCT1lll. CqHT!leTCll, 'ITO 1t0Jt<1I0·pe30p6Tl!BJI4JI Tott· 
c.H'IIIOCTL OTpIIBJIJUOII(HX lIell(ecra MOJICeT B03paCTII, ec:J\H HcnOAL3O-
84Th Ao15aaXHtt IIHM Himl611TOPOB ytea34I1HLlX c!>epHeIlTOB. 

C 1\eA1dO npOAOHrHpOBIIHHII AeHC'/'lIHJI BellleCTB4 CS apHHll CUIA 
BO B'LeTllaMe npHMeHllM ero B BRAe peL\emyp CS· 1. H CS-2, npH· 
qeM II Ka'lecTIIe HOCHTeJ\ll OCIIOBHOro BelllecT1la HCnOJ\L30Il4ACJI cop· 
6elIT CHJUllCareAL. C TeM )Ke ycnexoM MO)l(eT npHMeium.cR MHKpO· 
HIIKanCYAHpOBallHe OTpaBJUl10lllHX lIe11(eCTB C L\eALIO AOCTH",elmR 
.MJITeAloHWX CPOKOII :oapaJt<eHHlI TeppHTOpHH H, CJleA0BaTeALHO, BOC· 
npewrrct1lollllHlIll Hcn0Jll030BllllHll ee npOTHIIHItkOM. 
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Although the idea of the construction of this formula has not been 
published, it is possible to assume that irritant in the formula 
simultaneously performs the role of the solvent of the basic toxic 
substance and is an agent which masks its presence in the atmosphere. 
Use of a solution of BZ can be realized with the aid of the ammunition 
of blast effect while BZ itself, being solid, commonly is used in the 
composition of pyro-mixtures. 

The utilization of solutions of especially active irritants in 
toxic substances of lethal effect, possibly, is based on the idea of 
achievement in this version of the effect ·discipline breakers·, when 
irritant in the space under the mask does not allow use of the gas 
mask. 

It is known that one .reason for lower activity of toxic 
substances with cutaneous application as compared with parenternal 
introduction is the presence in the skin of enzymes capable of causing 
the destruction of a significant portion of the substance fallen on 
skin. It is believed that skin-resorbtive toxicity of toxic 
substances can increase if are used additions to them of inhibitors of 
the enzymes indicated. 

For the purpose of the prolongation of the effect of CS the army 
of the USA in Vietnam used it in the form of formulas CS-l and CS-2, 
and as the carrier of base material was used sorbent silica gel. 
Equally well can be used the microincapsulation of toxic substances to 
achieve prolonged periods of contamination of territory and, 
therefore, of preventing its utilization by the enemy. 
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III. nOT~lIAALHhlE 
OTPABAmOIllHE B~CTBA 

CorMCTHO CTpY1trypHOK TeOpHH B03HOJKHO Cytl\eCTBOaOHHe He-
0603pHMO 6oAhWoro H1/0JKeCTBO oprOllH'leCXHX COep..lllfeHHK. npo-
CTOK paOleT nOICll3L111QeT, 'lfO He803MOlKHo lIMen. Bce aell\ecmo xo-
Tll 61>1 Iio i>AHoli MQAeltyu JtaJitAoro, TOIt ItU. lUI 3TO He XBaTl/AO 6w 
MOTepHIWI He TOJILl<O HO 3ew\e, NO H. CQ/\He'lHOiI CHcteHe. He
etoiOTpii JiG s:O, CPe,J!.H aCeK iofacs:w opraiUNeCItHX COep..lllfeIlHK ewell-
XOTOlCdliul&lX BeDtecTII He TOX YlK H NHoro. Coo6J1(eHIUI 06 OTKpl>l-
THH Hoaw< ·x.\aeco. opraHH'ieeXHX .eniecm, <:peAK XOTOpl>lX HHelOT-
cst BeJqecTIIO C TOJ<CII'DIOCTbIO otpal!WlJOJI(HX Beillecm, nOJIIWIIOTCJI 
Xpali,He .PeAKo H ~ .c06~eMA/IJI.pa3po!\OT.{HXOB XHHHQe-
cxoro clpf'KHR H qI~CTB 3ab:tJn1,l OT Hero. B03MOlKHOcn. RDA}"ieHHlI 
BWCOJ<0T9it~ llei4em iI Pwx'H3l1ecml>lX XHHll'leexnx eOeAR-
IIeHHA.llcoiepll\aolOlIle ·paCXPI>lBOe'l'Cl! ,i:nycTll.eero IIeCXDAblCO Aer 
Ro~e loc on:.pHnIII. Tu 6h1AO C c\rfopljlocljlollorOHH. TOX !\hIJIO C 
ojlOCljlopJiATIIOxoAliHaMH. TaX paHee 6w.o c RDAH4>ytIKIUIOIIMblII>lHH 
cOeA1im!/IHhlli rnna HRpHT lWl AlOH3HT. . 

AsT?p. He .msHA Rep"A C060K _">' onHC8Tb CIIoliCTBll Bcex 
o~lO~ lIellleCTB. XI11'-. H aeJl(eCTB, pllIiee HCCAeAOUIIIIlHXCll a 
XO'leCTBe BeU{eCTII TOro lite 1U13H8'le11HlL npe,e.CTlIIIJIeHllLle • 3TOM 
pUAeM Ji4!=biOTOx~l>Ie a'eiliecna AeT8.oWIOro AeliCTBHJI. e 0.0.-
HOi! c;oPOHLI •. COcTalWUOT HexoTOphlli pe3e~ MIt HCROJIlo3oBallulI a 
ltA,!eCTBe \3PYJ!Ofl1I1 .. HeurTIlTHW< atryaIlHllX. 4 e APyrcK - n03aOJlll-
lOT upp(:.\~ T~eH1lHH pa3811'lHl1 lCHMHH OblcoKOTOKeH'l"'." 8e
lIlecra. a TOM '!HCAe H HcnoAl>3yeHl>lx B Ka'leCTBe OTpOIlAAIOUlI/X. 

KAP:6AMAThI. 

Kep6aMOTLI no XBp8I<Tepy TOxemeClCoro .... eliCTBHlI H YPOBHIO 
TOICCll'lHOCTH 6AHJKe APynIX BbICOICOTOICCH'IHI>IX BellleCTB CTORT IC 
4>TOp4>oC<!>OIIllTaM H cjIopccj>oPKATKOXOAHHaM. XHMIUI H TOICCHXDAII-
rHlI 3THX coeAHHeHl!li .... eTIlJII>HO H3}"ieHLI. 06 3TOH callAeTeAbCTllyer 
RpOCTOe Repe~IICAeHHe HCCA ..... OBllHIfLIX npo>OBOJt.Hl>lx. K 'I1ICJ\y kO-
TOphIX O'nIOCRTCJI: 

- npoH380Al!Lle 6eJi30M C OAROK. A8fMA II rpeHlI kap6aManUJ-
MH rpynnaHH. B TOM "HCAe npH Jf4A.IAHH ADnOJlJIHTeALH,.rX 30Meu.\G'Qw 
IIlUX rpynn; 
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III. POTENTIAL TOXIC SUBSTANCES. 

According to structural theory is possible the existence of a 
boundlessly large number of organic compounds. Simple calculation 
shows that it is not possible have all substances, [even if? - Ed.] 
one molecule each, since for this material would not be sufficient not 
only on Earth, but also in solar system. In spite of this, among the 
entire mass of organic compounds of highly toxic substances there are 
not all that many. Reports on the discovery of new classes of organic 
matter, among which there are substances with the toxicity of the 
toxic substances, appear extremely rarely and they are event for the 
developers of chemical weapons and means of protection from them. The 
possibility of obtaining the highly toxic substances in series of 
known chemical compounds [is exhaustively researched within? - Ed.] 
several years after their discovery. So it was with 
fluorophosphonates, so it was with phosphorylthiocholines, so earlier 
it was with the polyfunctional compounds of the type yperite or 
lewisi teo 

The author did not pose himself the problem of describing the 
properties of all toxic substances and substances earlier investigated 
as substances of the same designation. Highly toxic substances of 
lethal effect covered in this section, on one hand, compose a certain 
reserve for use as the weapon in the contingency situations, and on 
the other - they make it possible to trace the trends of development 
of the chemistry of highly toxic substances, including those used as 
toxic. 

CARBAMATES. 

Carbamates in the nature of the toxic effect and the level of 
toxicity are nearer than other highly toxic substances to 
fluorophosphonates and phosphorylthiocholines. Chemistry and 
toxicology of these compounds is in detail studied. About this 
testifies the simple enumeration of the investigated derivatives, 
which include: 

- derivatives of benzene with one, two and three carbamate 
groups, including in the presence of the additional substituent 
groups. 
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- npOH3BOAlIWe (le1130Jlll C oAlloli KapCleHarnoli l1'ynnoli H oA-
JIOli '1eTBePTJf'lHoli IJMMOHHlblOH l1'ynnol'i, pacnOAolKeHHoli B,.OpTO-. 
HeTa- H nap"OOJlOlKellHJlX C!lOTBeTCTIIeJDlO; 

- np0H3BOAlJUe (leH3OJ11l C oAlloA KllpCleHanlol'i l1'ynnoH H ~Y
MlI '1eTBepTlf'lllblMH IIMMOIDIHHWHH l1'ynnaMH; 

- JClJp(lIlHIJ'IloI, JUJJIJ!JOlIlHeCJJ npOH3BOI\HWHH HIJ<j>TlIJIHfllI, XHIJO-
AHfllI H ,6JlYl1IX IIpOHaTH'leCltHX cotAHlIeHHli; 

- ItllpCleMII'IloI, JlllJ\JllOlIlHeCJJ npOH3BOAHIoIHH IIJIHcplITH'leCJCHX 
CnHpTOB H NJ. 

YCTllflOlIJ\eflO, 'lTO TOKCH'IlIOCTL KllpCleHIJTOII B03pIICTaeT II PSIA}': 

COWlflellHJl, r ItllpCleMII'IloI 
cOAeplkalllHe TOJ\I>ltO , C oAlloA , 
ItIlp6aMIIT1l1iJe '1eT11eprH'1l10H 
rpytJnlol aHMOflHliHOli 

JllytJnoli ~ 
ItllpCleHa'llol 

, c~}'HlI 

'1eTIJePTJf'lfllolHH 
IIMMOIIHlifllolMH 
l1'ynnllHH 

HIIH(loJl<!e T!>ltCH'IlItolHH ..iwJJ0TCJI I<l!pisilH4'1lo1, ~ '1eTBe)ml'liloA 
IIMHOflHibioli rpyimoli I! napanoA~lKe'IHH, Ii Mellee TOJtOruIWHH-II 
opi'ooOAOlKellhil .. npH 311MeIJe, Mem.u.m.rx rpynn, i.xOARIilHX • co, 
CTall '1emep1'H'IHoli aNMoJiHliHoA tpynnw. HII ~ i'pyilny 
HHOrO COCTIIIIIJ TOKCH'lHOCTL c~e-rcnjiJoDtuX npoH3/10AlIWX y6w-
lIIJeT. 113 IIcex IIpOMIITH'leCJtHx itpoH3BOAilWc. npOH3BOAJu.t~' fieJ/3o/'11 . 
JlJlJlJlJOTCJJ np<!ADO'lTll'reA!ol1lolHH COtAHHtllMMH. BII:tAeJbIe • MOAeKY-
Jly IIPHJlXllpfiaMilTII n~pHWX 11'ytm, TllKIIX' ItIUt cyJllocjlOI1'~, npH-
1I0ART It cHiliKelJHIO TOKCH'lHOcm. BAHlIIDle coeraaiJ IlHIIO..a ripH IIM-
MOIIHiiHOIi l1'ynne ldl,ypOBeJIL TOKClNltoCTH IIpJW<apClekllToB D1'/eT-

. JlHlih he. npoCJIeJKHBliCTCJJ. CptAH JdlleCTllwx IIPHJllCllpfillMaTOB HaH-' 
(lo.lee· TOltCH'IlILIiout ImAJlJOTCJI rCllp(laMII'llol. Ii cOCTIIae MOAeltyJIW ItO-
-rapwx CoAeplKHTClI ABeCIfM .. e.pH'lllO.pa~OAO~eJJm..e apHJIltap6a-
Mlltiuole, rpynnw, a M3{,Aoli JI3 JtOTOpWX npHCyrcTBYeT '1eTIJepTll'lllDJI 
IIMMOHHliHali l1'ynna, npt/'leM nOCJItAHHe i:oe,a,Jmellw Me"'AY colloA 
nOJlHMeTHAeHOIIOA lIeno'lltOA onp"AeJleIIIloA MJllJIoI. npH IIIIyrpH-
lIeIDiOM. BBClAeflHH JKHBOTHWM, HBH(lOJlee TOltCH'lHloIe H3 I<apCleMllTOB 
HMeJOT 3H1J'Ie1lHe LDso :s O,OOS Mr/ltr. 

YpoBeJlIo TOKCII'IIJOCTH (lHC'leTllePTJf'lHWX IIpTHJII<apfillMIlTOII 311-
BHOIT Itlil< OT AIooII>I nOJIHJoientileHoBoA ·lteJio'ilcH, TIUt H dT Ndllexy
JIlJPHOrO 'Beai KliTHomlol'i '1l1cTk MOJlel<YJIW. HII pile: 4 i AorapifcjlMJl-
'1ecitJlx ItooPAhllllTllx OTOfipllJlcellw HIiHfioiIee ToKdmtlole H3 mix. 
CBeAeliHll 0 TOltcil'llioCTH itOTOpIoIX cOAep)JCIITCJI • RegiStry 01 ToXIc 
Effects of Chemical Substances (Washington, t 988): npH nocijloe-
HIIK rpaCPHI<1I IIHteTO MOAeKYJ\lIPHoro Beca MOAeICYAioJ IlpaJicst MOAe-' 
ltyJlJlpHlolii Bee TOJI1.Ko 1III'IH000loA 'Iacm _YJ\IoI, a BeJlH'lHilll Ae-
TllJllJloH A03101, nOAY"eJIHDJI • 3KcnepuHetrie, ykeHLWIIJIIICL nyteM }'>l-
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- derivatives of benzene with one carbamate group and one 
quaternary ammonium group in the ortho-, meta- and para- positions 
respectively; 

- derivatives of benzene with one carbamate group and two 
quaternary ammonium groups; 

2 

- carbamates, which are the derivatives of naphthalene, quinoline 
and other aromatic compounds; 

- carbamates, which are the derivatives of aliphatic alcohols, 
etc. 

It is established that the toxicity of carbamates increases in 
the series: 

*(See Original). 

Key: (1). the compounds, which contain only carbamate groups. (2). 
carbamates with one quaternary ammonium group. (3). carbamates with 
two quaternary ammonium groups. 

Most toxic are carbamates with the quaternary ammonium group in 
the paraposition, and less toxic - in the ortho- position. With 
replacement of the methyl· groups, which form part of quaternary 
ammonium group, by alkyl group of another composition the toxicity of 
the corresponding derivatives decreases. Of all aromatic derivatives 
the derivatives of benzene are preferential compounds. Introduction 
into molecule of aryl-carbamate of polar groups, such as sulfogroup, 
leads to reduction in the toxicity. The effect of the composition of 
anion with the ammonium group on the level of the toxicity of 
aryl-carbamates distinctly is not seen. Among the known 
aryl-carbamates most toxic are carbamates, in the composition of 
molecule of which two symmetrically arranged aryl-carbamate groups are 
contained, in each of which quaternary ammonium group is present; 
moreover the latter are connected by the polymethylene chain of .the 
specific length. With intravenous introduction to animals most toxic 
of carbamates have a value of LD •• SO.005 of mg/kg. 

The level of the toxicity of [bisquaternary arylcarbamates? -
Ed.] depends both on the length of polymethylene chain and on 
molecular weight of the cation part of the molecule. In Fig. 4 in the 
logarithmic coordinates are represented the most' toxic of them, 
information about toxicity of which is contained in Registry of Toxic 
Effects of Chemical Substances (Washington, 1988). 
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Fig. 4. Boundaries of minimum lethal doses of bisquaternary 
aryl-carbamates. Key: (1). key. (2). rabbit. (3). mouse. (4). Logarithm of 
lethal dose L050, mole/kg. (5). Logarithm of molecular weight. 

3 

In constructing graph instead of the molecular weight of the molecule 
the molecular weight only of the cation part of the molecule was 
taken, and the value of lethal dose obtained in the experiment 
decreased by multiplication by the ratio of molecular weights of 
cation part and molecule as a whole, including molecular weight of 
anion. As follows from the graphs, for bisquaternary aryl-carbamates, 
just as for the derivatives of methylphosphonic acid, is 
characteristic the existence of a boundary of minimum lethal doses, 
whose coordinates depend on molecular weight. 
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pAKTep"o CYlI\eCTBOBlIJlHe rpOlUllILI MKIIIIMaALIILlX JleTaAbllLlX A03. 
KOOPAHIIATLI KOTOPOH Jl8.IIJlIOTCJI 3ABHCJlII\HMH OT MOJleKYAlIpUOro 
aeCA. YpOBIIH TOKCII~1I0CTII IUlptiAMaToB /J,AJI P03J1HQIlLlX "'Hao-
TJlblX fie OAHn8KOBI:l, n03TOMY rpaHHllY NHItH~nlALJlblX' AeTaJl.LJlhlX 
A03 tiH~eTaepTIIQIl"'X ApllJlJtAp6AMATOB AIJl M"'WH II I<POAKU lie 
cOBnaAoIOT. 

CorJlocl/o pHC. 4 3KCTpeMaAbHO IIH3KHe 311a QeKHJI AeTaAbHLlX 
A03 IIHC'lenepm'lH"'x apH.IIKAp6oMATOB AM M"'WH M KPOAHKe 
npHxoNlTCSl Ha MOAeJty..upHhle Beel! KlITHOJlUOH qaCTH MOAeKYALl, 
YKAAA"'BAIOII(MeCJI • HlrrepBaAe 580-590 )¥I.IIbTOIIOJl. nOMHMO 
B.IIHJUIHJI APyTHx Ij>GltTOPOB. OTMe'lellH"'H xApaKTep npox0JK,a.ellHJI 
rpAHHlI'" MHHHMAAbll"'X JleTAJII.II"'X A03" CJJJl3aH C M3MeHeHHJlMH • 
rHAP0lj>oI)IIO-rHAP0Ij>H.llbllOM 6A.1\allce NOJlexYJI IIPH.IIKllp6I1MATOB 
Ij>HKcMpoBAlllloro XHMH'leaOro CTpoeHHJI. 00KII311110 (lIeonyCiIlH-
XOBllJllllUI PAI)OTII). 'ITO Y III1Htiollee TOKCH'lII"'X rHAP0ojlHJIbll"'X ae-
lI\eCTB lllOtioro CTpOeHHJI. x XIIXHM OTHOCJlTCJI 6H~eTBepTINII",e 
OPH.IIKllpIlIlMIlTE.I. K031j>Ij>HIIHeHT pIICnpeAeAeHHJI 8 CHCTeMe OKTII-
II01l/BOAII pIIBHJleTCJI 0,001-0,0 I. OPH H3MeHeHMM MOJleKYJlJlpHo-
ro Jleca MOlleKYJl'" nyTeM a.eAeHHlI H.I\H MCItJ\JO'leUHJI H3 ee COCTII-
JIll 3aMeIl(OIOIl\HX rpynn yrJleaoAopoAlloro COCTlLao npoHCXOAHT 
H3MeHeHHe K031j>Ij>HI(Hell'f11 pacnpeAeAeHHR, II JlMeae C 111m H H3-
MeHeliHe YPOBIIJI TOXCH'lHOCTH. BJlHJlIIHe AJlHH'" nOIlHMeTHlleHOBOii 
lIenO'lKH HA ypOBelfb TOl<CHQIlOCTH COOTBeTCTByt0Il\HX tiHC'leTBep-
TH'In",X IIPH.IIKOp6AMIlTOB MO)KeT IIL1Tb ABOJIKHM. OT AAHHI.J" 3TOH 
lIenO"KH 30BHCIfT CTpYKTYPHoe COOTBeTCT8ae KoplillMATOa 4OTHR-
H"'M lIelrrpaM pellemopoa. C 'leM nenocpeACTBenllo cJl.3alla HX 
8KTHBHOCTh. C APyroii CToponw. AAHU8 nOAH"teTHAeHOBOH Q,eno ... • \. 
Ka BIIHJJeT lIa BeJ\INHHy Ko3<JHj>HIIHellTll paCnp ..... elleIlH. B CHCTe- , 
Me OnaHGA/BOAB COOTaeTCTBYWI.qHX ltapC5aM8TOB, .!Ii ftMCCTe C 11K'" L 

H lIB ypOBellb TOKCH'lHOCTH. ! 
CYllleCTBOMIIHe 3KCTpeMaAbll0 IIH3Koro ypoallll JleTaALlI"'X A03 ! 

Y tiHC'leTllepTH'lH"'X IIPKJIKOpOOMIlTOa 03HII'flleT. 'ITO nOllyqelfHe 110- , 
aE./X AJ\JtH.II- H apHJlKap6aMaTOB. no TOKCH'lIlOCTH cyII\eCTBellllO npe-
BoeXOAJIII(HX m.nle H3aeCTH",e. He np0rH03HPYeTCJI. 

Bce IIplIJIJtaptillMIlTE.I. HMelOlI\He 8 eaoeM COCTaae 'leTaepm"'tyJo 
aMMolIHAHyIO rpynny, Jl8J\JJIOTCR nepAE.lMH Bell\eCTBaMH. OIlH pac- "t 
TBOPHM'" a JlOAe H rHI'JlOilHTH'feCKH CToliKH. KaK H APyTHe TBcpAE.le 
Bell(eCTBA. 01111 BPJIA JIll IIIIHAYT npHMeHeHHe MlI Hlllleee"H~ nopa-
",eHHH )KIIBoli CH.IIC npoTHBHHKII "YTeM 3ap4)KeJIHJI IITMoc<I>ep .... TIIK 
KIIK 01111 JI 3TOM OTHoWeJlHH yaynOIOT "'II,A,KHM ejloclj>opoprallH'le-
CXHM OTpaBJ\JllOII\HH BCII\eCTBIlM. Ho OHK MOryT npHMClllITLCli C AII-
BepcllOHH"'MII lIeJ\l1MH a xOAe 80HII .... a 'laCTHoCT~"/J,AJI 3apa",cIlHiI 
HCTO'lHHKOB aOAoCllllti)KeH"" BOHa H IIIICeAiullui •. B =!TOM CIIyqae. 
OHH a 60J1bweH Mepc cocmleTCTBytOT 3TOli 3aAOQe;' TIIK UK 1\ QTAH-
'IHe OT aellleCTB THna 3apHII OIlK lie Hcnap.IOTeR C nOIlCpXIJOCTH 80-
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The levels of the toxicity of carbamates for different animals are not 
identical, therefore the boundaries of the minimum lethal doses of 
bisquaternary aryl-carbamates for the mouse and the rabbit do not 
coincide • 

According to Fig. 4 extreme low values of the lethal doses of 
bisquaternary aryl-carbamates for the mouse and the rabbit are due to 
molecular weights of the cation part of the molecule in the range of 
580-590daltons. Besides the effect of other factors, the noted 
nature of the boundary of minimum lethal doses is connected with 
changes in the hydrophobic-hydrophilic balance of molecules of 
aryl-carbamates of recorded chemical structure. It is shown 
(unpublished work), that in the most toxic hydrophiles of any 
structure, which includes bisquaternary aryl-carbamates, distribution 
coefficient in system octanol/water is 0.001-0.01. With a change in 
molecular weight of molecule by introduction or elimination from its 
composition of the substituent groups of hydrocarbon composition 
occurs change in the distribution coefficient, and together with it a 
change in the level of toxicity. The effect of the length of 
polymethylene chain on the level of toxicity of the corresponding 
bisquaternary aryl-carbamates can be dual. on the length of this 
chain depends the structural correspondence of carbamates to the 
act~ve centers of receptors, with which is directly connected their 
activity. On the other hand, the length of polymethylene chain 
affects the value of distribution coefficient in the system . 
octanol/water of corresponding carbamates, and together with it the 
level of toxicity. 

The existence of the extreme low level of lethal doses in 
bisquaternary aryl-carbamates means that obtaining new alkyl- and 
aryl-carbamates, in toxicity substantially exceeding those now known. 
is not forecast. 

All aryl-carbamates. which contain quaternary ammonium group, are 
solids. They are water-soluble and hydrolytically stable. Like other 
solids, they will hardly find use in causing injuries to live enemy 
target by the infection of atmosphere, since they in this respect are 
inferior to the liquid organophosphorus toxic substances. But they 
can be used for diversionary purposes in the course of war, in 
particular for contamination of water supplies of troops and 
population. 
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AOHCTO'lIlHKa, lie ntAPOAH3)'1O'l'Cl1 H K TOHY IK": 1lA0Xo-.COpI5HPYJOTI:H 
yrAeM, npHMellJleMhlH B BolIcKOBf.lX CTallllHJIX BOAOO'lHCTKH. KIIplic-
MaTbi YCTOli'IHBI>I H K pearelloli olipalioTKe BONJ, npOBOAK •• OH AO ee 
cj>IIAhTpaUHH 'Iepe3 }'l'OAhlll>le cj>HAbTpI>l. " 

KAPKACHLIE nOAHllHKMHLI 

CpeAK KaPKaCHI>IX nOAHl\lllCAaHOB, OliJI/IAAlOlI\HX BLiCOKHM YPOB-
HeM TOKCH'lHOcnt, B Ka'leCTBe nOTeIlUHaAL.ILIX 0TpaBAJlIOII\HX Be-
lI{eCTB MOryT paCCMlITpHBa'lDCll I5HqHKAocj>ocofJCThI, liHItHKAOOPTOKCP-
liOKCHAaTLI H 1I0p150P"aJILI. 

SHUHKJU'cj>ocofJaTW H I5HUHKAooproKapl5oKCHAan. 

B 1 973 roAY E.SeMeT H AlK.I<aCJIAA cooI5l1tHAH, 'ITO CHllTC3Hpo-
BAlIIlLle HMH liUUHKAocj>occj>aTbl oliMNIIOT BloiCOKOli TOKCH'IHOcnlO, 
cpaBlIHMoli C TOKCH'IHOcnlO cj>Occj>opcoAepIKclI{HX DrpaBAJlIOIl\HX 
Bell\eCTB. AIIII cneUHCAHCTOB I5L1Ao oqeBlWlo, 'ITO B OTAH'IHe OT 
cj>ropcj>occj>ollaroB H cj>occj>OPHATHOXOAHHOB TOKCH'IeCKOe AeliCTBHe 
I5HUHKAocj>Occj>aTOB CIIJI3AIIO He C HIJrHliHpOBallHCM q,epMeJlTC alle-
THAXOAHII3CTepa3101, a C B03AeliCTBHeM lIa APyrHe IKH3I1CIII.O .alt(-
IILle CHCTeMl>l oprallH3M4, • CHAY .. era aHTHAonlLlC npenapaTbl, 3ofJ-
cj>eKTHBIILle npH TepalDlH DrpaBAellHii cj>ocofJopcoAepIK"II\HHH OTpaa-
AJlIOutHMH lSelQ,eCTaaMH. OKlUKyrcR HenpHroAllhfMH npH Ae"leUHH QT. 

poBAelllul I5HUHKAoofJoccj>aTaHH. 
S/nIHKAO<j>oCcj>aTlol, KaK nOTelll{HaALIILle OTpaRARIOII\HC BeUleCT-

Be, I5LIAH BcecropoHHe HCCACAOBaHI>I B CIlIA. AurAHH, ¢pr, CCCP, 
JinollHH H H3paRAe. Hx CHHTe3 MO"'eT I5Io1TL Ocyll{eCTBAeH B OAHY 
CT"AHIO. MCXCAlILIe nOAynpOAYKTbI CHHTe34 I5HUHKAOCPOCcj>aTOB aLl-
nycKaJOTClI KOMMepqecJCHH ceKTOpOM XHMH'leCKOH npOH"'WAeHHO-
cTH PJIAII CTpalL , 

5HI{HKAOcj>oCcj>aTi>l DpeACTaBAJlIOT col5oli KpHCTCMII'IeCKHe Be-
lI{eCTBa C TeMneparypoH IWlBAeHHJI '(S-3090 C. OnH "opOWO pac-
TBOPIlMlol B neTpOAeilHoM 3cj>upe, XAOpocj>opMe, AKMeTIIJICYALq,OKCH-
Ae H orpaHH'leHHO B BOAe. no cpaBHeHHIO C aItHKAH~eCKHMH ofJoccj>a-
TaNH I5HUHKAoofJoccj>aTlol 1500ee ycroli'lH.'" B YCAOBHJIX OCHOBHOro 
COAhB0AH3a. nepHOA nOAypacnlWl I5HIlHKAOcj>oCCPCTOB • AeqHHop-
MaM.HOM poCTBope lI\eAO'IH COCTaBAJleT 13-1,( MH''YT. a B 'IHCTOii 
BOAe HAIl KOIIl{eHTpHpOBaHHoM paCTBope XAoPHCTOro BOAopoAa-
OKOAO OAI/oro MeCIII\ll. OHH He MeTal5oAH3HPYJOTCll MHKPOCOMaAb""'-
MH 3CTepa3aMH H OKCHreHa34MH H BLiBONrrCII H3 oprallH3MC B Te'le-
HHe 1-2 cyTOlC. 
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In this case they in greater measure correspond to this problem, since 
in contrast to the substances of the type sarin they do not vaporize 
from the surface of water source, they will not be hydrolized and 
moreover are poorly sorbed by the carbon used in field stations of 
water purification. Carbamates are resistant also to the [? reagenoy 
(misspelling of "reagentnoy" (reagent)? - Ed.) ?] water treatment, 
conducted before its filtration through carbon filters. 

SKELETON POLY-CYCLANES. 

. Among skeleton [karkasnyye - Ed.] poly-cyclanes possessing high 
level of toxicity as potential toxic substances can be regarded 
bicyclophosphates, bicycloorthocarboxylates and norboricanes. 

Bicyclophosphates and bicycloorthocarboxylates. 

In 1973 Yeo Bellet and J. Kasid [names transliterated - Ed.] 
reported that bicyclophosphates synthesized by them possess high 
toxicity, comparable with toxicity of phosphorus-containing toxic 
substances. It was obvious to specialists that in contrast to 
fluorophosphonates and phosphorylthiocholines the toxic effect of 
bicyclophosphates is connected not with the inhibition of the enzyme 
of acetylcholinesterase, but with the effect on other vitally 

. important systems of organism, by virtue of which the antidote 
preparations, effective in treating intoxication by 
phosphorus-containing toxic substances prove to be unsuitable for the 
treatment of poisonings by bicyclophosphates. 

Bicyclophosphates, as the potential toxic substances, have been 
thoroughly investigated in the USA, England, FRG, USSR, Japan and 
Israel. Their synthesis can be realized in one stage. The initial 
semifinished products of the synthesis of bicyclophosphates are 
produced by the commercial sector of chemical industry of a number of 
the countries. 

Bicyclophosphates are crystalline substances with the melting 
point of 45-309"C. They are readily soluble in the petroleum ether 
[ester? - Ed.], chloroform, dimethyl sulfoxide-~nd to a limited extent 
in water. In comparison with acyclic phosphates the bicyclophosphates 
are more stable under the conditions of basic solvolysis. The period 
of the half-life of bicyclophosphates in the decinormal solution of 
alkali is 13-14 minutes, and in the pure water or the concentrated 
solution of hydrogen chloride about one month. They are not 
metabolized by microsomial esterases and oxygenases and are 
[eliminated? - Ed.] from the organism in 1-2 days. 
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bHUHKAoq,oecjl8n. OtiAWIOT CYAOPOlKllhiM AeHCTaHeM. npH no· 
IJllAallHH a OpraIJH3M 01111 Bhl3h1B41OT YAywt.e, TpeMOp, CHMIITOMhi 
W7p4y6e, TOJlHQeCJ<He cna3MhI, J<OTOphie tihlCTpO CMelUllOTClI CYAo-
poraMH. CMep.,." lKHBonlhl" lIacrynaeT Qepe3 2-20 MHIl)'T. Ypo-
senb TOKCINlIOCTII tiHl\MX.AOcj>OCIj>8TOB MJI aceX BHAOB "'HBOTHhiX 
npHMepno OAHIIBKOB, 'iTO AfjeT oOrOMltHe OmOCH1b K '1e1t.OBeItY Ae-
TllJ\LIlbJe A03h1, nOAyqelUlhle B 3KcnepHMemaJ< lUI )KHaonlhl". AOKa-
38110. qTQ liHI\HKAo<j>ocq,aTbl, B oprallH3Me TeIlAOKPOBlJhlX U8HMO-
AeilCTB)'IOT c rAMK-peuenrop"OKaIlD.ALlIhIM J<OMlL\el<COM. 

3aallCIlMOCTb MelKAY CTpoellHeM H TOJ<CHqHOCTbIO tiHI\HKAO-
q,OCcj>oTOB tihlA8 YCT8HOB)lella K 1976 rOAY. 5hIJ\H nOAyqellhi 118H-
tioAee TOKeHqllhie HX npe,a.CTaBHTe)lH! H30liYTHA-, IITOp.tiYTHA- H 
TpeTliYTHA npOH3BOAllhie. B T86A.5 npHse,a.elllol ,¥IIHhle 0 TOKCM-
!lOCTH HeKOTophix liHUHKAocjlocq,aTOB. Ha ypoBe"" TOKCHqllOCTH 
tiIlUHJ<Aoq,oc!jJaToB 0J<a3lolBaeT IIAHlIlIHe COCT8B H CTpoellHe 38Me-
maJOll\eii rpynnhl It, npH"eM nepBoCTeneH\I)'IO POA" HrpllJOT ee 
CTepH'IeCKHe H rHAPoq,otiHhle cj>atTopbl. l-!aHBhlcmH~ ypOllellb 
TOKCH'IltOCTH coomeTCTBYeT coe/I,HlleHHlIM, IIMelOIl\HM pa3Ben-. 
AeHll)'W R rpynny., : ' 

YCT8HOBAeIl0, 'ITO KaXHe-JlHtio H3MeHelllUl B COCTBse II CTpoellHH 
OCHOB~ioil UHlW<'leCXOH CTl'YxTYPhi tiI!UHKAoojloC<j>BTOB" B. T()M qH~~ 
cy>J(ellHe "HAH pBCIUHpeHHe k(HItJIOB, HeH3.JenIlO BJleKYT 38 cotiOH 
CIIHlKeHHe TOKCH'IIIOCTH COOTlleTCTIIYlOIl\HX coe,a.HIIellHii. "f0ICCHQ-
\IOCTb tiHUHkJlOq,OCtjlBTOB CiIHlK8eTC>I npH 3a>ielle 0Anoro IiAH tioJlee 
aTOMOB XHCAOpO,¥ lUI aTOMbI a30T1! HAH cepbl, \laBliO KIiK H IIpH 3d-
Melle BTOMB <j>oc<I>opa Ha aTol<bI MhlWbRICa IWr I<peMHlllI. THOq,OCcj>li: 
TbI Menee TOltClN'lIbl. '1eM q,OCtPeTW.· . . ,- .' . , 

Bse,a.elllle 3BMeII\BJOU\HX rpynn K' aTOMBM yr/lepOAO, IIXO ..... "\IIM II 
I\HXAbI, TBKlKe npHBOAIIT 'x CIIH)KeIlHIO TOKCII'IIIOCTII., HBnpliMep, 
BBeAelIHe Me1'HAJI110H rpyntll.l B cocraB OAiloro H3 I\HKAOII H30nper 
nHAlolioro npOH3BOAIIOro 1I1Il\IIKAOq,OCcj>aTll npHROAIfT I< Y."""QeIlHIO I 
AeT8II""0ii A03h1 /l1l3I MhlWII AO 0,66 Mr/Kr no cpa.nellJlJO C' 0, 18' " 
Hr/l<r Y HC"OAIIOro CDeAHllellll1l. 

IiHI\HKAO<j>OCq,HTbI, HMeJOII\lIe B caoeM COCTBBe TPeXBBJlellTllhlii, 
aTOM <l>OC<j>opa, )'CTYIlalOT.no YPOBIiIO TOKCH'IIIOCTli IIHUHKIIOcjJOCcj>o-, 
TBM. Tal<, H30npOnHJlbHhle npoH3.oAllhie 1I1Il\IIKAo<j>occj>aTa II 6I11\11K-· 
AO<l>oCcjJKTa HHelOT AeTBJI"Hhie ';'031>1 AM MhllUH p8Bllhie 0, I 8 n 0,22·., 
Mr/Kr ¢oorseTCTRellllo. PA3AH'fHe a YPOBHJlX Ae'l'aADllJilX A03 B elite 
60llbweii Mepe MMeeT HeCTO Y -rpeTliYTHAbllhiX npOH3BOp,JlhlX. npn 
Bl!yipiitiPlOiilllllllOM sae,a.ellHII HhlwaM AeTallbllhie A03h1 3THX npoII.-
BONlhI" tiHUIiKIIOq,OCq,.,TIl II tiHI\HItJIO<j>oCq,HT8, COOTlleTCTBeBIlO paB-
1Ih1'~,053 II 0,21 MrlKr. 
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Bicyclophosphates have convulsive effect. upon the entry into 
the organism they produce suffocation, tremor, symptoms.of Straube, 
tonic spasms, which are rapidly followed by convulsions. Death of 
animals begins in 2-20 minutes. The level of the toxicity of 
bicyclophosphates for all species of animals is approximately 
identical, which gives grounds to say lethal doses obtained in 
experiments on animals are valid for humans as well. It is proved 
that bicyclophosphates in the organism of warm-blooded animals 
interact with the GAMK [GABA receptor-channel? - Ed.] complex. 

6 

The relationship between structure and toxicity of 
bicyclophosphates was established by 1976. Were obtained their most 
toxic representatives: isobutyl-, secondary butyl- and tertbutyl 
derivatives. Table 5 gives the data about the toxicity of some 
bicyclophosphates. The level of the toxicity of bicyclophosphates is 
affected by the composition and the structure of substituent group R, 
moreover primary role play its steric and hydrophobic factors. The 
highest level of toxicity corresponds to the compounds, which have 
[branched R? - Ed.] group. 

It has been established that any change in composition and 
structure of the basic cyclic structure of bicyclophosphates, 
including narrowing or the expansion of cycles, invariably entails 
reduction in the toxicity of the corresponding compounds. The 
toxicity of bicyclophosphates .is reduced with replacement of one or 
more atoms of oxygen by atoms of nitrogen or sulfur, or by replacement 
of phosphorus atom by atoms of arsenic or silicon. Thiophosphates are 
less toxic than phosphates. 

The introduction of substituent groups to carbon atoms, in the 
cycles, also leads to reduction in the toxicity. For example, the 
introduction of methyl group into composition of one of the cycles of 
isopropyl derivative of bicyclophosphate leads to an increase in the 
lethal dose for the mouse to 0.66 mg/kg in comparison with 0.18 mg/kg 
for initial compound. 

The bicyclophosphites, which contain the trivalent atom of 
phosphorus, are inferior in toxicity to bicyclophosphates. Thus, the 
isopropyl derivatives of bicyclophosphate and bicyclophosphite have 
lethal doses for the mouse equal to 0.18 and 0.22 mg/kg respectively. 
Difference in the levels of lethal doses in an even greater measure 
occurs in tertbutyl derivatives. With intraperitoneal introduction to 
mice the lethal doses of these derivatives of bicyclophosphate and 
bicyclophosphite are respectively 0.053 and 0.21 mg/kg. 
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AULUnwe A03W tD so AU BUOnpWJ: IIII:l;NaA.o4-oCllJaTOI 

Tadouqa S 

R BHA lItH8anrO.ro ADIU.BI:'~ •• LDso.",r/u 

CH3 NW'W" luyrpH15PklWHDHO 32 

C2HS • • 1.0 

B-C3H7 • • 0,38 

JUo-C3H7 • • 0,18 

H-C(Hg • • 1,5 

M3o-C(Hg_ • • 0,24 

OToP-C4Hg • • 0,21 

TpOT-C4 H9 • • 0,053 

Tptr-C(Hg_ "kPWca • 0,03S 

TpCT-qHg Mum .. Opa.u.1I0 0.0(5 

Tpn-C4 H9 • anyrpHBeJUio 0,12 

II-CSHII • auyrpH6pJOWHUrIO . 3,7 , 
CSHS • • 1,5 

I\HltAo-CSH 11- • 811YTPH8eHilo 0,52 

I\HItAO-C5H9 • • 0,42 

I\HkAO-C4 H7 • • 0,35 

IlllltAa-C3H5 • • 0,82 

N(CH312 • .li)'TpH6pJO~KIUlO 3,0 

NOl • • 9,5 

B OTAH'lHe OT 6~HICJIOcj>OCq,"TOB HeKOTOpLie (iHl\HL\Oq,OCq,1lTLl 
npH o6£r1J1L1x ycA0BHIIX JlB.AJUOTCJI JKRA,KOC'TJlMH. DAltftKO cBAAeH~H 
06 HX TOKCHllHOC1"H 0rry6Amc.OB4HO He (iLL\O. CAeAyeT nOhar4Th. 'ITO 
H "'IW<He (ilfl.llllCJloq,OC"lIm,1 """"10TClI .. eHee TOKC>f'lH ..... H no cpaB-
lIeJIH/O C COOTBeTCTaY"'IIIHMH (iIDIHxAoq,ocq,.,TaMH. JllW!lOI/IHMHCli 
~ep~HBelllecm4~ 
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Table 5. Lethal doses LO , • for some bicyclophosphates. 

*(See Original). 

Key: (a). species of animal. 
mouse. (2). intraperitoneal. 
intravenous. 

(b). Application. (c). mg/kg. 
(3). rat. (4). oral. (S). 

7 

(1). 

In contrast to the bicyclophosphates some bicyclophosphites under 
the normal conditions are fluids; however, the information about their 
toxicity has not been published. One should also assume that the 
liquid bicyclophosphites are less toxic in comparison with 
corresponding bicyclophosphates, which are solids. 
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B 1 985 ro,..1 6Lll1A 06l1ap)'JI<eH4 BLlCOIUUl TOKCll'UIOC1'l. Y uexo-
TOP&lX 6HIlHlCJIOOPTOMp60KCHAIlTOB, lO.A.IIlOUVIXClI 6A11JKlliiwH>lH 
crPYKTYPltblMH aHllAorllMH 6HWflCJlo,poc.paTOD 

rAe R --<lAkHA; 

R' --AAXHJI, lj>eHHA HJ\JI 31lMeD\e1lHLlli 1j>e11Hll • 

C :rex nop (Sw>o CKH:re:)JtpODllHO tloJIee I 20 XHNJI'IeClOlJ( COW-
lIeHJ1ii Moro MaCC4. Ol<ll3Moa., '<to CDoAaaa (SJIIIHl<AoopTOl<4p-, 
60KCKMTOD IlHlIJlOnI'IHY caoikTIIIlK 6I1lllDC.\OIj>oclj>aTOa. 01IK llBM-
IOTClI TIIeJWolKH _ C TeKReparypoA mABAeIUUl 73-2390C KaIC 
Il ~oIj>ocIjlam 0lIH ~ C:YAopoJKH&lK AelicTalleM, lWUI-
IOTClI IlTOIlHCTGM\l r AMK. CpfWI 6~OOpTOl<lIp60ItCllAllTOa 'HIlIl-
(SOllee TOlCCIl'UIIoIH OQ3IlAOG ~, • ItOTOPOK lIJlItHAloIlIlJ' 
rpynna R npeACTIIJIAeHIl 1PeroyrHALIWM P"fi.,IlItMOM, Il p.!AIltcMOM R'i 
R&AReTClIRIlpllllHllllljlemw.Haa: rpynna. J\era..v.uaR AD3I1. .7I'OrO BeD\eCT-' 
8lI AU MI>IIIIH ripH BHyTpH6p1011111JlHoM Bae.¥JIHII paaHIl 0,06 Mr/u. " : 

!1cCheAoaallHe 3UHCllMOCT\l TOlCCII'IHOCT\l 6I11llDC.\o4><iC<jJ.m>B,! 
GlII\KlCAOq,oC<j»rroa Il 6\llU1lCAOOPT0I<&p6OltCHJlllTOa 01' COCTIlSII k! 
C1J)OeuHR 3aMeDlUOlI\HX rpynn, npoileAeHHoe Ha 6oJlloUloK 'lKCAe HXj 
roKQJ\OroB H aHIlAoroa, n03BOJIlIeT CAeM.TL BWllOA 0 TOM, no iIuo;ll(-, ' 
AeHHe cpfWI HHX 60J1ee TOlCCH'IIfW[ BelI\eCTB He RpeAIlIfAll'ia. Y'Jii-
T&l84JI orperllmoe COCTOJlllHe (TBePAWe aeD\1lCTII1l1 Il Cp.!IIHJtteALIIO • 
6oJ.ee UH31<HH ypOBeHl. T01CCH'II10CTH. 6HIUIItA04>ocIj>aT&l. 6Hl1H1CAO-: 
OpTOlCIlp60ltCHAaT&l H TeK GOMe 6Hl1H1CAoIj>oCljlHlH He KOryr 6..." I 
KOIfl<YPeH1"'HH Ij>TOpij>oCq,olUlTOB H cPoc<poPHATHOXOJIJIHoa. ' 

1 
I 

Hop6opmlllu i 
Hop6oPlIlll"" TalOKe lIKetoT IiHl\IDWf'Jecx}'lO ItIlplCllCK)'lO crpyit-I 

TYPy. ~Hl ' I 
CH-........ 

/~CH .......... ' /
CH

2 ';::: 
CHl --CHZ N 

·· ... n 
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In 1985 was discovered high toxicity in some 
bicycloorthocarboxylates, which are the nearest structural analogs of 
the bicyclophosphates 

*(See Original). 

where R - alkyl; 
R' - alkyl, phenyl or substit~ted phenyl • 
Since then have been synthesized more than 120 chemical compounds 

of this class. it turns out that the properties of 
bicycloorthocarboxylates are analogous to the properties of 
bicyclophosphates. They are solid bodies with the melting point of 
73-239°C. Like bicyclophosphates, they possess the convulsive effect, 
are the agonists of GABA [GAMK? - Ed.]. Among 
bicycloorthocarboxylates most toxic proved to be the compound in which 
the alkyl group R was [represented by? - Ed.] tertbutyl radical, and 
radical R' is paracyanophenyl group. The lethal dose of this 
substance for the mouse with intraperitoneal introduction is 0.06 
mg/kg. 

The investigation of the dependence of the toxicity of 
bicyclophosphates, bicyclophosphites and bicycloorthocarboxylates on 
the composition and the structure of substituent groups, carried out 
on the large number of their homologs and analogs, makes it possible 
to make the conclusion that finding among them more toxic substances 
will not be foreseen. Taking into account the state of aggregation 
(solids) and comparatively lower level of toxicity, bicyclophosphates, 
bicycloorthocarboxylates and certainly the bicyclophosphites cannot be 
competitors of fluorophosphonates and phosphorylthiocholines. 

Norbornanes 

Norbornanes [norboricanes? - Ed.] also have bicyclic skeleton 
structure. 

*(See Original). 
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B MOAeK YAe HOp6oPHII.II11. HMeeTClI 1 2 II.TOMOB BOAopoA/l. KotO-

pl>le MOryT 6b1'rb 311.MelqeHI>I II.TOHII.MH rllAoHAoB. p!I3AIf~IIL1HH cjlytlK-
IIHOIIaALIIblMH rpynnll.MH. aJIKJL\IoJlIolM H II.pHiUll1LIHir PllAHlCllAlIMM If 
ToO •• 'lT0 cmtpl>lBaeT IUHpoltHe 1I03MOJKIIOCTH MJI. nOA)"IellKll Be-
ll\eCTII C pll.~JILIMH CBOHcrsIl.MH. CpeAR npOH3ROAJ .l>Ix lIop60pJ/II.-
110 nOJl)"leHf,l pOAeHnlIlHALl, HHcelCnll\lfALI, rep6HIIHALI, cjl}'llfHlIHAL/, 
peryJUlTOpLl paCTa p!ICTellHiI, AeJCII.pCTBelllll>le cPeACTtIII. B "»CAe no-
CAeAJIHX HMeJOTCJlOJlTllAenpeccolm.J, 41m11C0IIBYAbClI.lrrw. CiPOIIXOC-
n43MOAHTHKH, AHecrel1l1tH, a TaKJKe mnOTeH3HBHLle. npDTH8oT'poH-
60311Lle H 60AeYTOJUIIoJlllle npenapaTN. B JlIIAY npoH3BOAJ'IoIX HOP-
60p1l1l.HII. HII.ilAeJ'L1 COeAHHel1Hlt C BI>ICOICHM YPOBHeM TOKCffiHOCTH. 

CJlllTe3 npoH3BOAJILIX Hop6opHII.nll. Mo",eT ocytItecTllJUl1DCll po.
AffiHLIMH cnoc06aMH. Y.MlfMI\f!TOlf H3 OTAeM HCCA"AOaIl.IIHii H po.
p!ICiOTOIC 3ltcnepHMeHTllMdIOH CTIIIfI\HH tJlHpMl>l cAlonoJl Ae HeMyp», 
HCllOAUyJl pell.KlUfJO MtAhCa-AMepa, ocyIqeCTllHA npHcoe,',1meIlHe 
q,TOpcoAep>t<llll\ero npoH3BoAJ'oro 1,I-ARllHaH03TlfJlena It nem-II.IIH"-
AOAHelry H nOCAe XIIOpHpOBaIlHII npOA}'ICTII npHCOeAHHellHll nOA)"I'" 
3"30, qHc-5,6-AJfXi\0p-2,2-A_IIa-3,3-6HC(tpHtJItoPHeTHA)-Hop6a-
pHII.II, DAl10 H3 HaH60J1ee TOKCJAJU.lX lIelqeCTII 3tOro p!IAa. LDso 3TO
ro BeJqecTBII. Mil ItPI>ICLI npH OPIlAr.HOM neAeHHH COCTaBMleT 
0,2 Mr/J<r. !<I11t H APyme COeAJf\JeIlHll 3TOro pRAll, nOAyqeHlloe TOIC-
Cffilloe npoH.BoARoe HOp60PHII.HII. lIIIAJIeTCR mepAL'M BelqecT!lO~r C 
TeMnepaTYPoii lIMBAeHHR 124-1 26"C. 

APyme TO"CIl'IIU>Ie npoH3BoAIJI>Ie 1I0p60PHaHOBOil CtpY"TypI>l 
6""," nOA)"IeJJI>I npH 6POMHpOBIIJIHH 6HUHMOrenteAlleHII.. ~oe H3 
COtpyAJIHKOB, npHHHMIIBWHX yqll.cme II npOB"AeHHH peaKl\HH CHUTe-
311, nOA)"IHAH "''''eAI>Ie OTp!IBAeHHJL KoAffieCTlleHllLIX xapaKTepH-
CTHk 1OKCH'I\IOCTH 6POMHpoBII.HHI>IX riHltHkAOrentllAHeHoB OnyriAHKCl-
BaHO He 6LlAO. 

,MexAJlH3M TOXCH'IecKoro AeiiCTIIHII C0"AHlleIlHH HoprioPHII.IID-
BOH ctpY"T)'pLl nOKII. lie AOXII.3dIf. npeADOABl'lleTCJI. 'tI'O HX CACAYeT 
omoCHTr., TIIK "'e XII." H 6HIIHMocjloccjlaTl>l, K rAMK-AHTHKII.M. 

K coeARlleHHJlM, JIJIJUIlOIl\HHCR npOH3BOAJILIMH HOp6oPIIII.HII., CAe-
AYeT omecm 12-xeT03HAPIIJI, lIL\JIIOIl\HiiCJI npOIlY"TOH >leTa60AH3-
Mil. HlIceKmllHA!l :>I\APHIIII • .heTaJu,JUIJI A0311 LDSO 3tOro MeTII.60J1HTII. 
MJI. Kpl>lCLI npH Op4AfollOM BBeAeHHH paBHII. 0,7-1,5 MrlKr . 

, AOCTII.TO'JHO BIoICOKHM ypoBHeM TOICc>NHOCTH 06A1lA410T npoH.-
BOARl>le retepoHop60pJlII.HOB, • CtpY"T)'Fe KOTOpLlX SMeCTO II.TOMII. 
yrAepOAII., 06pll.3Y1OIIIero MOctHU>BYIO CBJl3b B Hop60PIIII.H4X, BBO-
AJITCR ItHCIIOPOA HAH ,t,pyroii lIeyrAepoAJlloIH II.TOM. CPeAJf npeACTS-
IJJTeJleH 3TOiI rpymtLJ CQeAJfHeHHH 3aCA}')ICHBaIOT BJlHMII.HHR 3HAOTM 
H XllHTII.PHAJlH, II TII.lOKe HX npOH3Bop.HLIe, o!5Aa,p.aloll\He BIoICOItOH 
TOXCJmIOCTldO. 
.• npOH3BoAJlLle 3HA0TaJlOII HAH 7-0KCII-6HIIHkAO (2.2.1) remaHOII 

nOA)"III.lOT peAIC~HeH AHeHoBoro CHIn-e31!. AeTaJlLIILle P.03101 LDso 
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In the molecule of norbornane are 12 atoms of hydrogen, which can 
be substituted by the atoms of halogens [haloids? - Ed.], by different 
functional groups, alk!l and aryl radicals, etc., which opens great 
possibilities for obtaining the substances with different properties • 
Among the derivatives of norbornane are obtained the rodenticides, 
insecticides, herbicides, fungicides, regulators of an increase in the 
plants, medicinal agents. Among the latter are antidepressants, 
anti-convulsants, bronchospasmolytics, anesthetics, and also 
hypotensive, antithrombotic and analgesic preparations. Among 
derivatives of norborane compounds with the high level of toxicity are 
found. 

The synthesis of derivatives of norborane can be realized by 
different methods. W. Middleton from the section of research and 
development of experimental station of firm "du Pont de Nemours", 
using Deal-Adler reaction, accomplished addition of the 
fluorine-bearing derivative l,l-dicyanoethylene to pentacyclodiene and 
after the chlorination of addition product obtained exo, 
cis-5.6-dichloro-2.2-dicyano-3.3-bis(trifluormethyl)-norborane, one of 
the most toxic substances of this series. LD •• of this substance for 
rat with oral introduction is 0.2 mg/kg. Like other compounds of this 
series, obtained toxic derivative of norborane is solid with the 
melting point of l24-l26°C. 

Other toxic derivatives of norboricane structure were obtained by 
bromination of bicycloheptadiene. Two workers, who participated in 
conducting of synthesis reaction, were severely poisoned. 
Quantitative characteristics of the toxicity of the brominated 
bicycloheptadienes were not published. 

The mechanism of the toxic effect of the compounds of norborane 
structure is not thus far demonstrated. It is assumed that they 
should be grouped, like bicyclophosphates, with [GAMK-lytics? - Ed.]. 

With compounds which are derivatives of norborane should be 
inCluded l2-ketoendrin, which is product of the metabolism of 
insecticide of endrin. The lethal dose LD •• of this metabolite for 
the rat with oral introduction is 0.7-1.5 mg/kg. 

Fairly high level of toxicity possess the derivatives of 
heteronorbornanes, in structure of which instead of carbon atom, which 
forms bridge bond in norbornanes, is introduced oxygen or another 
noncarbon atom. Among representatives of this group of compounds 
deserve attention endotal [endothall? - Ed.] and canthridin, and also 
their the derivatives, which are highly toxic. 

Derivatives of endothall or 7-oxa-bicyclo (2.2.1) heptanes are 
obtained by reaction of diene synthesis. 
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npH BUytpKUPIOIUHllilOM aBcAemUf .. tLltllOH COCT4WIlOT 0.3 1-1.S 
Hr/Kr. TOKCH~HOcn. cOeAlfHe.IHA :noii rpynOl .. C)'UICCTllellII,? 3110,.-
CIIT .at npOCTp4HcmeHlloii KOIlCPHI)'P<>\tHH MOAeKY". npOH~ioN'Lle 
3H,1\OTIWl 3K30-"oHIjlHryp4\tHH HaNliora TO"CH~Hee .. eM 3'1A0-npOH3-
BOll,IIYe. Pa3AJI~He B YPOB'IJIX HX TOKCII'IHOCTl{ KOAe6JieTClI a WHpO- . 
KHX nJ>eAeAaX H AOCTIIraeT .00 pa3. MllOrHe TOKC ...... Lle npOH3"oA-
IILle 3'1A0T1IM nOKa nCA)",eHY JUlWb • It'!AO-KOIlCPHrypaWUl, TaK ~O 
HX IlHAAOf"H, HHelOIll.He 3J(30"KOIlCPHryp4~HIO, MOlj'T OU34TbCfI 60Aee 
TOKCH'nIhIMH lIellleCT88MIL 

Kax llop6opllaHY, TaK H re-repollop60pHIIIIY H HX npOH3BOAIIye 
311 p~ HCICAlo~eIlHeM RIIAlIIOTClI -raepA"MH ael1leCf83HH H n03TO-
MY OlKlfAllTL Y IIHX IIYCOKHH ypoBellb lto>Kllo-pe30p6mBHoA TOKCH'I-
IIOCTH He npHllOA\fTCll, CA~ nOMraTb. 'ITO HHelDlO K3-311 IIK3KHX 
ypoBHeA TOKCH'IHOCTII 3TIIX ael1lecTII npH HIIKOlKllOA anllAlllt8ltHH 
KCCAe,t,OB6TeAK - aaTOpw ny6JIHltaItHii - He 0611ap}'Jl(WlH HllTepeca 
It nOA)"'enHlO 1t00000ecmellHWX xapaKTepKCTHIt nepltYTaHHoii '\'OK-
CH'IJlOC1'H. 

. Pe3epllbl MJI nOHCIIClI BbiCOltOTOKCK'IlIhIX BellleCTB cpe,a.H npOH3-
BOA,llhlX lIop6opHIIIIII nOM He 'H~epnllHW, OAHIIKO HNelOU\HecJI 3ltC-
nepHMeHTlIAb'lLle Al'lIJIWe no JfX '\'OltCll'lHOCTH He OcTalliUllOT H ...... eJKA 
Ha nOA)I'<eHHe COeAlfHeHHH. Itoropye 6bWf 6y lto.Ptype"TlIMll co-
BpeMellllLlM O1paBNIlOl1IHH lIellleCT8llM. 

MlOKe"H 

SYCOlt01'OKCII'IIIOe BemecrBO, H3BeCTliOe Kalt AMOKCHII, OTl'oCHT-
CJI I< 'IH<:.IIy XHMlI'Iec\tllX COe,a.HHeIlHA, OTItpWTHe KOTOPj,aX lie npe-
AYCMaTPHIlMOCb nporpaMMa>!H nOHCM nareHltHlW>lIlo1x atpallAJlio-
UlHX Bel1lecn. i<aK 6LlAO YCTallOBAeno BnOCAe,&.CTBIIH, AI'OltCHII .06- . 
pa3yeTCll !:DOmOlIlHO II CAe,&.OBbiX 1t000000eCTBax npH cropallHII opra-
HlAeCI':HX MaTepHIMOa (ne$Tenp0AYJtTbl. ItIiMeHHbIii yro.. ... ApeaecH-
lIa) 8 npHc:yTCTBHH XAOPOCOAeplltllU\HX aellleCTB, aKAlo~a>j noaapen-
JIYlO co.u.. AHOltCHH HIIWH a apXHBllbIX o6pa311ax nOQBIol H plIcre-
mlli, O'I'KOCJlI1IHXClI K t 877- t 927 roAAM. npINeM B ItOAINeCTBax, 
COOTBeTCTByu3utHX COllpeMeHHloIM YPOIIII"M 3llpalKell~JI AJ/OKCIUlOM' 
nO'l1l .. CeJ\bC\tHX II npuropoA,llhlX paliollax. Al!OKCH.U,. IIHkorAA lie· 
npOH3aoAHJU/Cb II npOMLIlIIAeHHIolX MacUlTal5ax, liD pacnpOCTPallellLl 
noaceMeCTI'O at Afrrp/IJtTHAY NJ APKTHKH.· ; , . '. 

AHOItCHH IIcerAA COnyt'CTll}'e-t .. TeX HAM MHIolX 1t000'IeCT88x· 
TpHXAop<jleIlOAY, HCDOAI>3yeMOMY npM H3rarollAellHH repI5HI\HAA· 
2.4.5-T. np01paBIol CeMlIH XAomantHKA \a IIH,I\I! TPHJ(A0P<PcIlOiUlTii 
Me,a.H) H lIellIeCTII. HCDOAI>3yeMbiX C APyrHNH' \teARMH. rep611ltllA' 
2 ••• S-T. C03AAIIHblH II CUJA B roA" 2-oA MHPOIIOii 1I0iillb!, npeAl.a3-
lIa'laACli MJI yt'lATOlKeHHR nocellOIl HAH ypOlKaJl npoAOBoAbCTBell-
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The lethal doses LD •• with intraperitoneal introduction to mice are 
0.31-1.5 mg/kg. The toxicity of the compounds of this group depends 
substantially on the three-dimensional configuration of molecules. 
Derivatives of endothall of exo-configuration are much more toxic than 
endo-derivatives. Difference in the levels of their toxicity varies 
over wide limits and reaches 400 times. Many toxic derivatives of 
endotha1l are thus far obtained only in the endo-configuration, so 
that their analogs, which have exo-configuration, may prove to be more 
toxic substances. 

Both norbornanes and heteronorbornanes and their derivatives with 
rare exceptions are solids and therefore high skin-resorbtive toxicity 
in them should not be expected. One should assume that precisely due 
to the low levels of the toxicity of these substances with cutaneous 
application researchers (authors of publications) did not show 
interest in obtaining quantitative characteristics of percutaneous 
toxici ty. 

Reserves for the search for highly toxic substances among 
derivatives of norbornane are not thus far exhausted; however, the 
available experimental data on their toxicity do not leave hopes for 
obtaining compounds, which would be competitors of present-day toxic 
substances. 

DIOj{IN. 

The highly tox1c substance, known as dioxin, relates to a number 
of chemical compounds, whose discovery was anticipated by programs of 
search for potential toxic substances. As it was established 
subsequently, dioxin is formed spontaneously in trace quantities with 
the combustion of organic materials (petroleum products, coal, wood) 
in the presence of chlorocontaining substances, including common salt. 
Dioxin is found in archive samples of soil and plants for the period 
1877-1927, moreover in quantities corresponding to contemporary levels 
of contamination by dioxin of soils in rural and subu,rban areas. 
Dioxins never were produced on industrial scale but were spread 
everywhere from Antarctic to Arctic. 

Dioxin always accompanies in various quantities trichlorophenol, 
utilized in the manufacture of herbicide 2, 4, 5-T, [disinfectant? 
treating agent? - E.] of seeds of cotton plant (in the form of 
trichlorophenolate of copper) and substances, utilized for other 
purposes. Herbicide 2, 4, 5-T, created in the USA during the years of 
the 2nd world war, was intended for destruction of field and food and 
industrial crops in the war against Japan. 
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II&1X H TeXHHqeCkHX kYAI>TYP 8 80HHe lipOma 1I1I0IIHH, Ho 80HII. 
06olW\acL tie3 npHMeHeHlIJI XHMlf'leCkHX cpeACT!\..Y1'H'ITO)t(eIlHl! p.c· 
THTeJIWIOCTH, a B nOCAeaOeHII&le roflJ>J, reptiHI\IIAbI 118 oClloae XAOPH' 
poaaUII&lX oj>ellOAoa nOAyqHAH WHpOkoe npH .. ellCIIHe MJI nponCAKH 
nOCeD08, tiAarOAePR qeMY ti&IAOAOCTHM.yro cyDleC'l'1OeHIIOe nOBLllue· 
""e YPOJKaHIIOCTH pa3AJI'III&lX ItYAI>TYP' B CHAY 3TOro nORBHA8CL no· 
TpetilloCTh • pa3BepT&lBaHHH npOH311OACTB8 reptiHlIlllloB, .. TO" .HC· 
Ae H TpHXAopoj>eHOAB, ""It nOJlynpoAYKTa CHllTe3ll HekOTOp&lX H3 
IIHX. Pe3kO' a03poCAO npOH3aoACTBO TpHXAOoj>eHOM H reptiHlIHAOS 
2.4-A H 2,4,5-T 8 nepHoA at.eTH8MCXoH aoli_ 1961-1971 ro-
ADs, a xOAe kOTOpoii ppHMeHellHe repti~08 H Aeoj>OAHalrro. npH' 
otiPeAO MaCCHpoBaIllJI.IR xapa"""p. 

'npoH3aoACTBo XAOPHP0BaHII&lX oj>elloAoa it rep6HI\IIAoB lid HX 
OCI/oae He 060wAOCL tid u8pHii. COnpoB0ll<,i\ileM&lX .&l6pOCaMH a 
OKPYJKaK;II\Y10 cpe~ lie TOAWtO XAoPHP08i1HII&lX q,CIIOAOB H repSH-
ltHA0a, 110 Tak)t(e H jl,HoKCHHa; COAep)t(all\et'O ero 8 Ka'leCTBe npHMe· 
CH. B pJrAe CHtyallHii JI,HOItCHH otipa30ll&IBaAClI II npoqecce Up&l.-
HOR x_eckoR peaKlUlH. Tak. etl\e a 1 949 roAY II. ,a.oAe B HIlT-
po (WTaT 3ana,ll,HU BHpAlKHIIIIR, ClllAI. 3Il1lSlTOM npoH380AcriloM 
TpHXAopoj>ellOJlll. npOH30WeA B3p&IB, • pe3YALTaTe ltoTOporo' 250 
'IeAOBeK nOJlyqHAH CepLe311Iote nopa)t(elJIIJI KOJKH. B 196'3 rol>Y lIa 
38BoAefjlHpM&I «¢>llIlHnc-AIoq,q,ap. • AACTepAaMe HMeA MeCTO 
83plolll C a&l6pocOM npHMepllo 200 r AUOKCHlla. 20 pa6o'illx, a Tax· 
JKe cneqHllAHCT&I. H3yqaawHe np""HII&I 83pLlBa. nOAyqHAH nOpaJKe-
HHe kOllCH. OrpaBAellHe H nopaJKellHe ItOJKH n03A"ee nOJl)"lHAH piI-
l5o'IHe. 3allRTlole AHk81fA1lqHeii nOCAO!ACTBHH B3p.JB8. 'lepe3 ABa roAe 
ueo:oAlJto 'fIeAOaelC, OQ6L1BdBWHX B 30He GMcrePADNCKOH asapHH, 
yMepAH a pe:lYAhTATe OTpaBAeJIII. AUOkCHHOM. 38.0A BhllI}'JKACIIIIO 
tiw. 3Illtpw-t. 8 'fepe3 10 ACT 6w nOAlloCTi>.O' AeMOlrrKpoRall, a 
I'py1l1', 3AeMelm.! CTpOClfHii H 06oPYAOBallll. !SWII 3<lAKTLI 8 !Semn-
lI&1e 1SA0ltH II a TakOM aHAe c6powell&l • ATM'l1'H'IeCKliii oKeoll y 
A30PCkHX OC1}lOIlOB. 128 pa60QHX B 1964 roAY nOAyqRAII nopa"'''' 
liHll H8 3IlBoAe no npOH3BOACTIIY rep611ltllN' 2,4.S-T 8 roPOAC Ycj>e 
(POCCIUI). ' " , 

B 60-e toAhJ • XOAe BOml&l 118 TeppllTOpHIO 1O)t(1I0ro BbeTllaHa 
IIMoicTIi C rep6H1\IWIMH 6&IA0 c6poweJlo, no Oq,HqHlIJILII"'H AeIUII"H 
aOel/lloro' BO!AOMCT118 CIllA. 170 xr AUOltCHlla. B pe3YAbTaTe lienoc-
PO!ACTllelllloro 1I03AeiiCTBHR 118 AIOAeH rcp15HI.\IWf"'X 83po30Aei!, .. 
TAIoKe 80a..e'felJltJl A/tOKCH118 II qenll lIHTallHll CP"AH HaCeAellHR 
pe3kO B03POCAO 'llic..o oilkOJlOnf'lecxHX 38I5OJ1eBaIIHH. apoltCAellllWX 
:YPOACTII H APynrx naTOJlomii. B Mile 1 97 1 fOA8 110 IInnoAPoiole 15A113 
topOAB CeH-r-A}'Hc (CUlA) • nopwe 60Pb6", C nLlAe06pa30"""HeM 
6w.a npo8e",eHa 06pa60Tk8 6eroa&IX Aopo",eK OTX0AeMII npOH380A-
tTao reltCaXAopocjlell8, coAepJKall\ero. Kalt BnOCA"ACTBHII 6LL\O yc-
''I'OIiOBAeHo. npllMech AHOKCHlI8. 3ro nOCAYJKHAO npH.HlloH rHl5 ..... 
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But war ended witho.ut the applicatio.n o.f chemical means o.f the 
destructio.n o.f vegetatio.n, and in the po.stwar years herbicides en the 
basis o.f the chlerinated phenels were widely applied fer the weeding 
ef seedings, thanks to. which a censiderable increase in the yield ef 
different creps was achieved. By virtue o.f this appeared the demand 
fer the develepment ef the productio.n o.f herbicides, including 
trichlo.rephenel as semifinished product o.f the synthesis o.f some ef 
them. Sharply increased the productio.n of trichlo.rophenel and 
herbicides 2, 4-D and 2, 4, 5-T in the period o.f the Vietnamese war ef 
1961-1971, in the ceurse o.f which the applicatio.n o.f herbicides and 
defo.liants acquired the co.ncentrated nature. 

The preductio.n o.f chlerinated pheno.ls and herbicides en their 
basis did net ceme o.ff witheut accidents, accempanied by releases into. 
the atmo.sphere net o.nly o.f chlo.rinated pheno.ls and herbicides, but 
also. diexin, [? centaining it as impurity. ?) In a number of 
situatio.ns diexin was formed in the precess of explosien chemical 
reactien. Thus, as early as 1949 at a plant in Nitre (Western 
Virginia, USA) engaged in the preductien ef trichlerephenel eccurred 
an explesion, as a result ef which 250 peo.ple suffered serious 
injuries ef skin. In 1963 at plant ef firm "Philips-Dhyuffar" 
[translated - Ed.] in Amsterdam teek place explesien with release'ef 
appreximately 200 g ef diexin. 20 werkers and specialists studying 
causes of explesien received injuries ef skin. Peisening and injury 
ef skin subsequently received werkers engaged in dealing with the 
aftermath of the explesien. Two. years later several perso.ns, who. 
visited the zo.ne o.f Amsterdam emergency, died as a result ef poisening 
by dio.xin. Plant was forced to. clese, and in 10 years was cempletely 
dismantled. and ground, the elements o.f structures and equipment were 
peured into. cencrete blo.cks and in this ferm they were discarded into. 
Atlantic Ocean near the Azo.res Islands. 128 wo.rkers in 1964 ebtained 
injuries at plant fer the pro.ductio.n ef herbicide 2, 4, 5-T in Ufa 
(Russia). 

In the 60's in the co.urse o.f war en the territory o.f Seuth 
Vietnam to.gether with the herbicides were released, accerding to. 
o.fficial data o.f the Depart ef Defense o.f the USA, 170 kg. ef dio.xin. 
As a result o.f direct effect en peeple ef herbicide aeresels. and also. 
intreductien ef dio.xin in the feod chain ameng the po.pulatien sharply 
increased the number ef o.nco.legic diseases, cengenital malfermatio.ns 
and o.ther patho.legy. During May 1971 en racetrack near Saint-Leuis 
(USA) in battle with the dust fo.rmatien was carried eut treating ef 
running tracks with wastes frem productien ef hexachlero.phene. which 
centains, as it was subsequently established. admixture ef dio.xin. 
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CII .... a.\4 MeAKltX )KHaOnlW(, :saTe>! AOWOAeH H AalCe AIOAeii. B 1976 
roAY B ropoAe Ceae30 liAH3 MHAaHl!. (I1TaMuI) npoH30WM aaapHli HI!. 
3aBoAe <pHpMLI cro<pMaH·Aapom •• npoH3aOAHBweM rep6Hl\IfA 2.~.S
T. Or B3PhlBa noCTpWIUI He TOAI>ItO pa60 .. He. 110 H MeCTlIoe lIace-
AeHHe. CorMCHO paC'leT"M, a OKpptaJoll\yro CP"AY 6h/A0 ah/6powe-
HO 3-4 Kr AHOKCHHa, KOTOph/M llwa :sapa)Kella TeppHTOpHli DAO-
Il\lIALJO 20 KH2 C /IllCeAeHHeM 38 NC. '1eAoaeK. AHoKeHIJ 6h/A olllla-
PY)KeH B nO'l8e, B aTMoccjlepuoii 'Oh/AH, • AOHIlh/X OTAO)KeIlHllX, • 
TKII.HlllC )KHBDrnLIX H paCTJ<l'eAlolJOCTH. I<opo8beM MOAOKe H • apra-
IJH3Me AIOAeii. H:J pai!OIUl :sapalCeJIIUI 6 ..... 0 BhlCeAelJO 700 "eAOBeK. 
Ha 3apll.)KellHoii TeppHTOpHH lUI AM\TeAIoIIhIii CPOl< IIh/AO 3anpell\ell0 
n0JU030BllIIHe 3eMeAIolJlolMH yroAJollMlL 3 MIIH. Ml 3IIpII.)KeHHoro rpyII-
Til 6h/A0 coli pallO H 311XOPOHeHO • cnel\HIWoIIO nOCTpoeHlloM nOA-
3eMHOM XpllHHAMll\e, pacnOAO)KeHHOM • HllHfiOAee 3apa)KeIDloii 30-
He. B 1 982 roN! AHOl<CHH 6Wl 0611appteH • ropoAe TaiiM DH'I, pac-
DQAO)KeIlHOM B AOAHHe peKII MepaMelt (ClllAI. Bce )KHTeAH nOl<H-
ayAH caoi! ropo,&. AreJlTC'I1l0 no oxpalle Ol<pJ)KlllOlIleil cpeA/>l (EPA) 
BIoIK}'IJHAO 34pll)Keunyro TeppHTOpHIO H e03AMO /Ill ileA nOAHrDII AM 
npoBeAeHHlI H.CIIIoITIlHHii HOBtilX TeXHoAOmii O'IHCTJ<H rpynTa OT AH-
OKClUIIl. -

.npHBeAeHlJUe H MHome APYrHe OnHCll.IIHtile CAY""H nOpll.)KeHHlI 
AIOAeA AHOKeHHOM He OCTIlAHCI> 6e3 BHHM8HHlI co CTOpOlltil eneltHa-
AHCTOII BOellllo-lC\IlofWreCKIIX CAY)KiS. _ . 

AHOKCHH HAM 2,3,7 ,3-TeTpIlXAOPAH6eH30-napa-AHOKCHH (TXAA) 
HMeeT OpHrHHMbIIOe XHMH'lecKGe CTpoeHHe. MOAeKYAY AHOKeHHa 
MO>KlJO pacCM8TpHBaTb KIIK npoA)'ItT KOllAeJleaqllH ~yx MOAeKYA 
.TpJIXAopcl>eHOAII HAM TpHXAopcl>eHOAlITOII MemMO •• PeIJTreHOCTpY'" 
T)'P\IIoIe HeCAe,e.OIl4lIH11 H KBaHTOIOXHMH'leCKHe paC'leTLI nOKUh/aa-
lOT, 1lTO MOAeKYAll NlOKCHIIA HMeeT MOCltOe CTpGeIlHe H OTAH'laeTCJ( 
BtilCOKOR CHMMeTPHeii. MllKCHMYM 3AeKTpoHlloR DAOTIJOCTH npnxo-
AHTClI lUI aTO ..... XAOpaK J<HCAOPOAD, a MHIIHMYM - 1111. lte",'P" IICH-
30J\Jd1LJX. KOA~. TIIKoe CTpoeHHe MOAeKYAIoI AMOKCHlla 06YCAOIlAH-
BaeT CO'leTIIHHe Y noro BCIl\ecTII<I lteAOro KOMDAeKCB 3KCTpeMaAIo-
IJIoIX elloi!CTB. AHOKCHII npCACTIlBAReT eolloA 6ecl\IIeTlJoe KpHCTIIA-
AH'IeCKoe BellleCTBO C llti1eOKOR TeMneparypoi! nAllBAeHHlI (30S'Q II 
O'leHb 11H3KOii AeTY'leCTbJO. OH DO'ITH He paCTBOPIIM B.BOAO (0,008-
0,430 KKI'/ AI. HO Aj'lme pIICTIOPHM a OprllllH'leCKHX ~CTBOpKTeAJll( 
.(\0-1400 MrlAl. TepMH'leeJ<H CTB6KAen, ero pa3AOlCeHHe na'lHllaeT-
ell npH.l'eMnepaT)'Pe .700-7S0~C. AU IIL1Aep)KHaaeT Tep"IHQecK},!o 
B03roHKY·.C nOMOIl\lol0 DHpOTeXllH'leeKHX cpeACTB.·XIIMHqeeJ<H Kpaii-
He lIHep,.eli, He pa3ABraeTClf IJH KIICl1OT11.MJI"HH ll\eAo'la>JIi N'lCe npH 
lI""",aaIlHK. 3aM=eiIHe IlTOMoa XAOpa lUI "APyrHe IlTOMh/ raAOllAoa 
HAIl <PYUKltHOHMblltile rpynntil npOHCXOAIIT· TOAIoKO •. Kpaiino >KeCT-
ItJIX ,YCAOBHlIX. AHOKCKH • opran;n3Me Allllo He IKAIO'llleTCll • MeTa-
60All'leCKHe. npeapall\eHHlI, AH60 3TH npellpalileHHR npOTeKaJOT 
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This served as the reason for the death of first small animals, then 
horses and even people. In 1976 iri Sevezo near Milan (Italy) occurred 
accident at plant of firm [? "Hoffman-Laroche" ?], which produced 
herbicide 2, 4, 5-T. From explosion suffered not only workers, but 
also local population. According to calculations, into atmosphere was 
released 3-4 kg of dioxin, by which was contaminated territory with an 
area of 20 km' with population of 38,000 people. Dioxin was 
discovered in the soil, in the airborne dust, in the bottom deposits, 
in tissue of animals and vegetation, cow's milk and in the organism of 
people. From the contaminated area were moved out 700 people. The 
use of the lands usable for agriculture was forbidden in the 
contaminated territory for prolonged period. 3 million m' of . 
contaminated soil was collected and buried in specially constructed 
subterranean storage, located in the most contaminated zone. In 1982 
dioxin was discovered in the city of Time Beach in the valley of the 
river Meramec (USA). All inhabitants left their city. The 
Environmental Protection Agency (EPA) bought the contaminated 
territory and created on it range for conducting tests of new 
technology of removal of dioxin from ground. 

These and many other described cases of the contamination of 
people by dioxin did not remain without attention on the part of 
specialists of chemical warfare services. 

Dioxin or 2, 3, 7, 8-tetrachlorodibenzo-para-dioxin (TCDD) has 
unique chemical structure. The molecule of dioxin can be considered 
as product of condensation of two molecules of trichlorophenol or 
trichlorophenolates of metals. X-ray structural investigations and 
quantum-chemical calculations show that the molecule of dioxin has 
plane structure and is characterized by high degree of symmetry. The 
maximum of electron density is [associated with? - Ed.] atoms of 
chlorine and oxygen, minimum with centers of benzene rings. This 
structure of molecule of dioxin causes combination in this substance 
of entire range of [extreme? - Ed.] properties. Dioxin is colorless 
crystalline substance with high melting point (305°C) and very low 
volatility. It barely is water-soluble (0.008-0.480 ~g/l), but more 
soluble in organic solvents (10-1400 mg/l). It is thermally stable, 
its decomposition begins at a temperature of 700-750·C. It 
[maintains? - Ed.] thermal sublimation with the aid of pyrotechnic 
means. It is chemically extremely inert, it is decomposed neither by 
acids nor by alkalis even with heating. The replacement of chlorine 
atoms by other atoms of halo ids or functional groups occurs only under 
the extremely rigorous conditions. Dioxin in the organism either is 
not included in metabolic transformations or these transformations 
occur extremely slowly. 
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KpAlille ,",wellno. BYAY'l1l BeU\ecraoK nfAPoipol5l11"" II cnocol5l1b1M 
K ,It.OIlOpllo-u:~emopll''''' a.aHMo,lt.elicrallllM. ,It.IIOKCIIII 06pa3yeT 
KOMllJ\eKCllble cOe,&,HJIeltHll C aemeCTaaMH pa3All'l1l0ro CTpoellHII. 
31'0 MeT OClIOBalllle C'fHTlln.. 'ITO B opnlllll3Me telVloi<poBllblx AIIOK-
CHI! c)IIl\eCTIIyer B BMAe aCCOI\lf!lTOB C 3MAorenuHMII BellleCTBaMII II 
B COCTIIBe 3TIIX aCCOI\lf!lTOB cnocol5en npeO,lt.OheBlln. 6110A0nf'leCKlle 
6apt.epbl, npOHHl<llll • KIIe11<H opralloa II ncalleH. II ,It.alKe nepexo-
..... '"' 113 npOTOnM3M101 B RAPO. 

AHOKCKII Ael1l:0 06pa3YeT KaTIIOIl-PIIAIIKIIJI, OTAH'IalOmllRClI Ma-
AOR C1(Opocn.1O PeMltcal.\llll. C IllIAII'IHeM KllmOIl-pAAIIK"-'" B COCTa-
Be AIIOltCHHIl lIeKOTOpHe aaTOpH np"MO CBJI.HBIlIOT BHcoKKi! ypo-
Bem. TOKCIf'IIIOcni AIIOKCKIIlI. B CBOIO O'lepW ol5pnoBIIHHe IlCCOlUf-
aTOll AOJllKJIO cnoco6cTBOallTL npeBpaII\emno 60J11>IIIeH ,,0.1111 AIIOK-
CIIH4 a 4>opM)' ItATKOlm-pll,ll,llKMll. Ec.uI 3TO TIlK. TO lIettyCCTaellHoe 
06pa30BalIHe 1CATH01l-J»AIII'AAlI a ..... OKCHlle 3lI C'feT 1I03,lt.eHCTBHlI pe-
"~OHHOH Cpe,!t.H HAIl lIHbIX ycMIIHli MO)KeT np"BOAllTl> K nOBHwe-
111110 TOKCII'InOcni AHOKCHHa, nplIMelllleMoro II lIeKOTOpoli peuen-
TYPIIOH ejlopKe. 

C'tpoeHlle MDAexyAH ,It.IIOKCHHa ol5ycAOllJltmaeT oc06eHHOCTII 
nOBe.a,eHHll ero B OKpf)KlllOmeH cpe.a,e II II 'OpI'aI1H3Me. HH3KIIR pac-
TBOpHMOcn. II 1I0,lt.e. IIb1COKliH ypoaell& nfAPOq,06HOCTII II cnoco!l-
IIOCTL It 06pa30BllHHlO aCCOUllllTOB 06yCAOlWlllllJOT IIHCOltoe CPO,lt.-
crao AII01tCHIIlI C 1<0MnOlleKTBMII nO'l8I>1. B npllpo"e no'lBll lIIIJ\lIeTCl! 
OCIIOBI\I>IM ,It.eno AIIOI<CHHII. nOTeIlUHaA IIh1U1eM'!HB4IIIIlI ero "' no-
'181>1 lIe3llA_en. n03TOH}' AHDI<CJIII B nO'l8e KHrpllpyeT C lIeGKa 
MIlAbIMIf CKOPOCTJIMH. 0 ..... ""0. opraHH'lecl<He pacraoPIITMII. lIe«P're-
npo,lt.ykTbl II AI06b1e ""'AJOIe opl'll1lH'leCI<He lIemeCTBa, 06"""", co-
Aep,!!,lIl1llleCll 11 OTXO,lt.aX npOH3BO,lt.CT8a COaKeCTllO C AII0I<CKIIOK. no-
aH1Dll1OT MoliKAl>HOC'J'J> AIIOI<CIIHlI • nO'lae. H3-.a 111131<0H pea~oll-
1I0li CIlocolilloCTII AIIOI<CIIII nAoxo P""rllPYeT c 1<0MnOlleHTIIMII no-
'1al>l II nOTOH}' cnocoliell COXpIIl1lI'1'f>CJ[ a nO'lBe jt,I\IITeAloIIDe BpeMli. 
neplIO,lt. pa3AOlKflllHll ,It.IIOKClllla • nO'IDe "" 50')(, COCTallJUleT t 0-
t 2 AeT. SIlO.a.e1'paA!l~1Pl AIIOI<CllKa nOQBellllHMII MIII<pOOprall1l3MaMII 
npDTeKaer TalOKe I<paRHe MWeHIlO. ,I\.IIOI<CIIII cnoco!lell lIal<llllAll-
.aTLCll • 'l'KIIIIRX paCTemd{ H lKHaDTIII>IX II MHrpHpoaan. no ueOllK 
nHTllfIHII. 

nolUl,lt.all a DprBHH3K T","OKPOBIILIX ...... OKClIII no'ITII lie al<JllO-
'1lleTCll • MeTa!loJIH'IeCKlle npoueccw. MwellllO pa3MraeTClI II 81>1-
1I0,It.HI'CII 113 OpraHH3Ha D HeH3MeJlIIDM all,lt.e Kpalbfe Me,It.AeItHO. no 
3TOA n»H'lHlle npO)K\{lI4l1He • 3apB)KeKIILIX ,,"OKCllItDH paRollax 
CDJr34ItD C PHCKDM HllKOnAeHHJi era • opra .... 3Me K npDJIlIAeKHeM ~y
M)'JUITIIBiu,oc CBolicTa. 

AHOKCKII lIIIJ\IIeTClI DAIIHK H3 lfaHlioAee TOKCH'!II"X ..... oa. 011 
cnoco6eH Df>I3I>Iaan. nopalKelllIlI "'IIDtoIX oprall1l3Hoa. pelKD OTJIH'Ia-
IOII\IIXCll no ypoDHIO CBoeli OpraHK301\HK. nplI KDHue"''PaUIIH. paB-
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Being substance hydrophobic and capable of donor-acceptor reactions, 
dioxin forms complex compounds with substances of different structure. 
This gives grounds for believing that in the organism of warm-blooded 
dioxin exists in the form of associates with endogenic substances and 
in the composition of these associates it is able to overcome 
biological barriers, penetrating the cells of organs and tissues and 
even to go from protoplasm to nucleus. 

Dioxin easily forms the cation-radical, which is characterized by 
the low speed of relaxation. With the presence of cation radical in 
the composition of dioxin some authors directly connect the high level 
of toxicity of dioxin. In turn the formation of associates must 
contribute to the transformation of the greater portion of dioxin into 
form of cation radical. If this is so, the artificial formation of 
cation-radical in the dioxine due to the action of the reaction medium 
or other conditions can lead to an increase in the toxicity of dioxin 
[as used in a certain formulation? - Ed.]. 

The structure of the molecule of dioxin causes the special 
features of its behavior in the ~tmosphere and in the organism. Low 
Solubility in the water, high level of hydrophobicity and capability 
for the formation of associates cause the high affinity of dioxin with 
the components of soil. In nature the soil is the basic depot of 
dioxin. The potential of its leaching from the soil is insignificant; 
therefore dioxin in the soil migrates with the very low speeds. 
However, organic solvents, petroleum products and any liquid organic 
substances usually contained in the production wastes together with 
dioxin increase the mobility of dioxin in the soil. Due to low 
reactivity of dioxin badly it reacts with the components of soil and 
therefore it is capable to be retained in the soil long time. The. 
period of decomposition of dioxin in the soil by 50% is 10-12 years. 
Biodegradation of dioxin by soil microorganisms occurs also extremely 
slowly. Dioxin is capable to be accumulated in the tissues of plants 
and animals and to migrate on food chains. 

Falling into the organism of warm-blooded animals, dioxin barely 
is included in metabolic processes, slowly it is decomposed and 
eliminated from the organism unchanged extremely slowly. For this 
reason stay in contaminated by dioxin regions involves the risk of its 
accumulation in the organism and the manifestation of cumulative 
properties. 

Dioxin is one of the most toxic poisons. It is capable to cause 
the injuries to living organisms, which sharply differ in the level of 
their organization. 
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1I0H lIeCKOAbKII .. "Kr/Kr, AIIOKCIIII o/WwleT OaKTepIIIIHNI"'''AeHCT-
BlleM. PloI6101 nol'llOaIOT B BOAe. cOAeplKllW.eii 0,1-3,0 MKr/KrAHoK-
CIlHA. rH6eAL rmtl( 1146A1QABeTCJI npII A034X 0,5 .. r/u, a HX 3 .. (iPII_ 
011101 npexpaulIIlOT pa3BHTHe npH A03e 0,00005 Mrll,r. 

AeTllJ\bllLle A03L1 AIIOKCHlla CHJ\bIIO ... p .... PY'OT npll nepexoAe OT 
0Alloro IlHAd TeI1AOKPOllllhiX K APyroH)'. HAII60Ablucii ~yaCTBHTCAb
HOCTblO K B03AeitCTBHIO AIIOKCHHa OTJ\JI'IaeTClI "OpCKM CIIHIlKa, AC-
TAAI>IIIIJI AOM NJl KOTOpoii npH nepopa!>LlloM nOCTyllAellHII AHOKCII-
II. COCTalWleT LDso ... 0,0006-0,002 Hl'lKr. LD50 NJl M",1U1I pIIlll4 
O,II~-O,284 Mr/Kr H1IH II 1~0-190 pa3.60AbWe, '1eM A/UI MOp-
CI(oJI CllHHKH. HIIJf60Aee yaoii ..... I< 1I03AeiiCTBHlo AIIOXCIIII4 XO ... K, 
AeT ..... loHaR A03LJ NJl I<OTOpOro npll Op4ALHOH' nOCT)IIIAelllIlI pIIBHa 
LD50 - 5 Mr/u. CTOAIo WIlPOICaJI aapHal(Hll AeTllJ\bIILIX A03 MlI "'H-
BOl1lLlX lie 1I03110""eT OC)IIIIeCTBHTb HlI,&.excH)'lO 3KCTpancwll~Hlo Ae-
TaAbllOH A03'" AIIOXCHIIa MlI '1eAOBeJ(1I. C'lHTaeTClI, 'ITO (ie:lon.CHoro 
YPOBHII ,0.03 AHOKCHIIa Bo06il(e He C)IlI\eCTByeT H 'ITO CTeneHb PHCKa 
nOpllXCellHlI uaxoAIITCR I npllMOH :MBHCllMOCTH OT A03bl. 

nOnLITKH npeACTaJlHTb AIIOKeHn xaK 111>. H3liHpaTeAbll0 BMH"O-
AeHCTII),!oIllHii C onpeAeAeHHOii 6110MllwellLlO, OKa34AlfCb 1II\eTJlI ... 
Mil. lb-3ll Muoro06pa3HR npollBAellHii TOKCH\leCIUIX 34jJcjJe&TOB All-
Ol<CIIHIl ero CAeAYeT OTIIOCHTb K Tal< Ha3L1BaeMLIN 6HoopH311'1eCKHM 
lI.....,N, NJl KOTOPblX KoaaAellTHI~e 831111MOAeiiCTBIIlI C 5110MHWC11ft, 
Mil lie X"p"I<Tep"'" H KOTOpble CKAOIIUhl K 06pll30Balllli0 aceoIIH"-
TOB C Pll3AII'lHLlMII BeUleCTaaNII 311A0rellllOro npolICXOlKAetlHlI. no-
K"3aHO, 'ITO AHOKCHII lIIWIeTCll .. Oll\lleHwIlM HIIA)'l<TOpO~1 01<CllA''3101 
!:MewalllloH cjIyuKllKH. I\IfTOXopo". P-450 /I APYI'IIX cj>ep .. ellTllhiX 
CHCTeK. AKOKCHH nopaxcaeT n!HeTll'lecKHii "nnapaT, 061011.....,eT Tepll-
TOrellllLlM, ,. .. 6pHOTOKCH~ecl<HM, KaHlleporeIlH ..... · H "yrorellll ... M f' 
AeHCTBlle... ; 

nplI OCTpON 0TpaBAellllll AIIOKCHJIO .. y )l(IIBOTIlIolX H8(iAl0NllOTCA 

npll3HOIOI 06l1leTOKC .... ecKoro · ... eitC1BlIlI! nOTeplI ·annCTHT8, OU11I811 I.' 
CA860C11o, ycTlIAOCTb, AcnpeCCllll1I KlITaCTpO<pIIQeCKall no..ep"aeca. 
AeTa.u.H1oIit IICXO", .Haayna.". !lepe3 HeCKcw.Ko Alleii II NI",e IleA""" 
B 3aBHQlMOCTH OT A03'1:1L npH B03AeHCTBKH AHOKCHHB- a A03D.Xr ,,1C,tIIr. 
WHX AeTlIAbHOii, lIaliAlONlIOTCll cne!(ll$HqeCKlle pacCTpoiiCT8ll H no-
Bpe)f(AellHll oprallH3Ma. K HIIM npeJKAe Bcero O'l1IOCHTClI XAop.Klle 
- pel\HAllllHpYJOIIlee ·1IOCl1llJ\eHHe·CllJ\bIIhIX )l(eAe3 KOlKlI. 3To xpo- ~ 
IlINecKOe 3LJIiOAeBaHlle ConpoBolKA8eTClI AepMaT1lT8.MH H 01>pII30!lll' 
HHeM AGAro lIe3lllKHBalOII\HX lI38. Hepwo lI"liAlONleTClI nop$lIpH. i 
- XpOH .... CCKDe 3116oAeaaHHe, KapaKTepH3yJOIIleeCll 06pa30BalllleM ,I 
KlI Ko",e nY3L1PbKoa. nOBloIllI<!lIHOii .pOTO'I)'IICTBIITeAhIIOCTl.IO.,II' i 
XpynKoCTblO KO)l(II, lIapywellHe .. 06 .. ella noP<!>IIPHIUI H nOWWeIlH; i 
eM COAepJK81uur era B neqCItH. MOCIe H KMe. npH TSlJKeAt.'X 0Tp8.BJ\e- ~ 
HIfJIX OTMeqalOTCll npll3Hl1KH tiGAe311H neplla H conyTCTBY'0IllHOIII eii ~, 
CHhbHlt1MM 60AJ1~IH B 06.MC'I'K cepM8 H KOne'lnOC'Nlx. 11I>KeAblMH 1100: 

i 
100 

,. 

• 



• 

DOC = 9S0S6206 

Page 100. 

PAGE 14 

With concentration of several ~g/kg, dioxin possesses the bactericidal 
effect. Fish perish in water containing 0.1-3.0 ~g/kg of dioxin. The 
death of birds is observed in the doses of O.S mg/kg, and their 
embryos cease development in the dose of O.OOOOS mg/kg • 

The lethal doses of dioxin strongly vary from one species of 
warm-blooded animal to another. The greatest sensitivity to the 
effect of dioxin is characteristic of guinea pig, lethal dose for 
which with oral introduction of dioxin is LO •• =0.0006-0.002 mg/kg. 
LO •• for the mouse is 0.114-0.284 mg/kg or 140-190 times more than for 
the guinea pig. Is most resistant to the action of dioxin is hamster, 
lethal dose for which with oral entry is LO .. =S mg/kg. So wide a 
variation in the lethal doses for animals does not make possible 
reliable extrapolation of the lethal dose of dioxin for the man. It 
is believed that there is no safe level of the doses of dioxin and 
that the degree of the risk of injury is in direct dependence on the 
dose. 

The attempts to present the dioxin as toxin which selectively 
interacts with specific biotargets failed. Due to the diversity of 
manifestations of the toxic effects of dioxin it should be classified 
as so-called biophysical ,poison, for which covalent reactions with 
biotargets are not characteristic and which are inclined to the 
formation of associates with different substances of endogenic origin. 
It has been shown that dioxin is powerful inductor of oxidase of 
composite function, cytochrome R-4S0 and other enzyme systems. Dioxin 
affects genetic apparatus, possesses teratogenic, embryotoxic, 
cancerogenic and mutagenic activity. 

With acute poisoning by dioxin in animals are observed the signs 
of the systemic toxic effect: the loss of appetite, general weakness, 
fatigue, depression and catastrophic decrease in weight. Lethal 
outcome begins in several days and even weeks depending on dose. 
Under the effect of dioxin at the doses smaller than the lethal, 
specific disorders and damages of organism are observed. These 
include first of all [chloracne - recurrent inflammation of the 
sebaceous glands of skin. This chronic illness is accompanied by 
dermatitides and formation of persistent ulcers. Frequently is 
observed porphyria, a chronic disease, which is characterized by 
formation on the sk'in of small bubbles, increased photosensi tivi ty and 
brittleness of skin, by disturbance of the exchange of porphyrin and 
by increase in its content in the liver, the urine and the feces. 
With severe poisonings are noted the signs of disease of [Pern (bolezn 
Perna)? - Ed.] and associated severe pains in the region of heart and 
the extremities, by the severe injuries of the liver, spleen, and 
immune and central nervous systems. 
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paJKeJllUIMJI ne~eIlH. CeJ\e3ellkH. IDIH)'JIIIOH~.H L\.Cm"plIIAbJlOH lIepHIiOH 
CHCTeM. 

no Mepe TOI'O KaK tiw.o YCTallOMeno XltMK'IecKoe CTpoellHe AU-
oKCKlla npOBOAHAHCI. CHKTe3h1 era K30MepOB'K allAAoraB. 3TJt CHIi-
Te3L1, ""AO nOJUlran., npeCJIe;>.olWlH otilllelUlY"IIL1e HlrrepeCLI, XOTli 
lleA/o3R KCIOIlO'lan, TOro, 'ITO CHI!Te3 allllllor08 AKOI<CIIIIII Mor npe-
CJle;>.OBlln. ileAL nOJlyqenJfJl ellle tiOAee TOKCJI'IIIUX COe;>,HKeJIHH. kO-
TopLie npeACTallAlWt tiLl KKTepec kIIK nOTellilKlIJIhllLie OI1'UiUlI0-
lI\He B~ecTB4 HAIl. a' tiOJlee OtilileM CJlyqae, KBK s~eCTBa, Hecy-
lI\He nOTeHlIKaJUotl}'lO yrpo3Y jpotenUlIllhreat Agentsl. CTPYKTYPd AU-
OKCIIIIIl Nlf!!r R03MOllU10cn. WHPOKOro swopa MJI CJlHTe3a era H30-
MepOB K pB3A/AtILIX npOK3ROAHLIX. TOJIbJto npoAfkTOB XJlOpKpOBa-
"'''' &30898 CTpYK'fYPhl AUOKCKHa Wttieu30-lUIpB-AKoKcHllal "aC'lH-
ThlBaeTCll 7 S. 3aMeHB aTOMOR BOAopo ..... B AUtieIl30-napB-AKokCHlle 
lIa APyrHe ATOMLI ra.·.OKAOR. 4J\KKJ\bllLle H lII\KALIILle p4M1kaAhl, 
cy.u.cjJo-, IIHTpO-, aMIDlO- H J>,pyrKe cjl}'llJ<UHOKMhIlLle rpynllbl ..... eT 
OrpOMlloe "HCAO B03MOJKIlLIX npoK3BOAlILIX AKOKCHKa. 

/13 BCel( XAopocOAeplKIIl/lKX npoK3BOAllhlX lIaHtlollee TOkCK'I-
I""M lIBiUleTCll 2.3,7 ,8-TeTpaXJIOPAKtieH30-napB-p,!{okOlll, KOTOPLIH B 
TekCTe MOHorpacjlKif C UeA1>1O cOKpBlileJIHlI 38nKcII era 1183BBHHl! 
KHenyeTCll kIIk -AKOKCHlI •• Bee J>,pyrKe 74 npOH3BoAflble Ji!.M1D'rCll 
Mellee TOKCHq'/hIMK COeAIII''''IIIlIMH. API npo"""ellK" BLiCOkOii TOK-
CH'IIIOCTH Y npoH3BoAllhllC AOJ\lKlILl Ii..m. 06J134TeALIIO 3BMelllellLl 110 
XAOP aTOMLI BOAOpo ..... Bo •. 2,3 K 7 nOllOJKeHHJlX MOA .. KYAhI AK6e1l30-
napa-AKOk~a. 3aMella aTOMOB XAOpa B AKOkCHlle Ka ATOMLI cj>Topa. 
mrrporpynny, cy.u.<l>orpynny, KBK H BRe,IIeIlKe B MOAeKYAY BIlKALHOii 
rpynDLI, BAKOKCH-, BMHHO-, HHrpO- H IIHBllrpynnLl B APyrHe nOAOJKe-
K"" 8 MOAexy"e npHBOAHT K nOAyqellHIO BeU\ecra, YCT}'IlBlOlIIlIX no 
TOXCII'IlIOCTII AKOKClllry. TOT )f(e pe3yALTBT IIMeeT Mecro IlpH 30Melle 
aTOMOa KJlCAOPOAIIIIB BTOMLI cepLl, AMlUlOrpynny. TOALko y D'rAeAb-
UblX npO~3B0A1fLlX ~e.,aeTCJI He311a'nneALHoe YBe.hJoNeHHe TOKCHlf-
1I0CTII a CAyqae 3BMel{LI aTOMOB XA0p4 114 aTOM'" lipOMa HJ\JI TPIf<\>-
TOpMeTKJ\hIl}'IO rpynny. .. 

/13 Rcex nOAHXJlOpHpOBBliHLlX nOAHUHI<AI!'leCKJIX C0eAKlleHI/H 
HaHtiOJlee tiJ\H3kHH K AKDkCHny no CBOHCTB4M, BKAlO'laJI TOkCII"-
HOCT!>, 0i<4~ClI 2,3,7,8-TeTp4XAOPAKti"'130q,ypaH. Y 3Toii rpynllid 
aelllecra&. Uk'lKe ICak H Y AHOKCHne, HaHBLlClUaR TOKCHIlflOCTb HMe-
eT HecTO TOALlCO • TOM CA'Y'I,e. eCAH OHH HHeJqT CKMMeTpM'lll)'lO 
CTpYKTYPY C ilTOMIINH lUIopa a J\4TepMLIILlX nOAOJKell\U!x. 

• 0. H3AO)K,eHUOe A8eT OCJIOBaUHe nOMrllTb. '"'0 H3 ·.8Cex ·nOAHXJ\O-
PHPOBBHHLlX nOAHUIfKJ\H'leCkHX cOeAKllellHii 114H1i';;'ee TOkCH'lHhlM 
lIBiUleT<:ac AKpKCHH H 'ITO He C}'IIIeCTBye-r llBAeJKA liB nOAyqellHe cpe-
Nt 3THX CDeAHnel~HA. cyuteCTB!!ID10 C5o~ee TOKCH'UlLlX 8ellteC'TB "pit 
lIlOCihl}< HOAKIjIHKlII\IUX, MOAeKYAbI AMOKClllfa. AHOKCHH no PRAY DC' 
}~08J1Ll~ XapaKTep1:fCTHK anOJi.lJe OTBeqaeT C08peMefJlfblM: 1'pe60HaUU-
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As more became known of the chemical structure of dioxin were 
conducted the syntheses of its isomers and analogs. These syntheses, 
it must be assumed, pursued general scientific interests, although it 
is not possible to exclude that the synthesis of the analogs of dioxin 
could pursue the purpose of obtaining even more toxic compounds, which 
would be of interest as the potential toxic substances or, in the more 
general case as the substances, which posing potential threat 
(potential threat means). The structure of dioxin gives the 
possibility of wide selection for the synthesis of its isomers and 
different derivatives. Products of chlorination of the base structure 
of dioxin (dibenzo-~ra-dioxin) alone number 75. Replacement of 
hydrogen atoms in dlbenzo-para-dioxine by other atoms of haloids, 
alkyl and acyl radicals, sulfo-, nitro-, amino- and other functional· 
groups gives vast number of possible derivatives of dioxin. 

Of all chlorocontaining derivatives most toxic is 2, 3, 7, 
B-tetrachlorodibenzo-para-dioxin, which in the text of monograph for 
the purpose of brevity is referred to as "dioxin". All other 74 
derivatives are less toxic compounds. For manifestation of high 
toxicity in derivatives must be replaced by chlorine the hydrogen 
atoms in 2, 3 and 7 positions of the molecule of dibenzo-para-dioxin. 
The replacement of chlorine atoms in dioxin by atoms of fluorine, the 
nitro group, the sulfogroup and introduction into the molecule of acyl 
group, alkoxy-, amino-, nitro- and cyano-groups to other positions in 
the molecule leads to obtaining of substances which are inferior in 
toxicity to dioxin. The same result occurs with replacement of oxygen 
atoms by atoms of sulfur and amino group. Only in some derivatives is 
observed an insignificant increase in toxicity with replacement of 
chlorine atoms by the atoms of bromine or a trifluorinemethyl group. 

Of all polychlorinated polycyclic compounds closest to the 
dioxine in properties, including toxicity, proved to be 2, 3, 7, 
B-tetrachlorodibenzofuran. In this group of substances, just as in 
dioxin, highest toxicity occurs only when they have symmetrical 
structure with chlorine atoms in the lateral positions. 

This gives grounds to assume that of all polychlorinated 
polycyclic compounds most toxic is dioxin and that there does not 
exist hope for obtaining among these compounds substantially more 
toxic substances with any modification of the mOlecule of dioxin. 
Dioxin in a number of fundamental characteristics completely satisfies 
contemporary requirements for toxic substances. 
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RM, npeA"blllIAIleMLlM It 0Tp41W11OIIIHM aellleCTll4M. On o6J\8A4eT Bh(-
COIOIM ypoaul!H TOltCH'IIIOCTH, era JleTIliIf>IIL1e A03L1 AM JKMBO'ItILlX 
npKMeplIO OAMIIIIKOBLI C T4lt08L1MM Y OTpaBJ\lllOIllMX lelllecTII "epa-
Ho-nllp4ilKTlf'leC!<oro AeHCI'BHJ! npH CMCTeMHOM H OpMLIIOM nocryn-
AeJ{HH ere 8 opmlH3M. AamUole 0C! H1~OIUIOA TOKCII'IIIO<:nl AM-
OKCMIIIl OTc:)'TCTIIytOT, OAMllKO II AI\Sf AMOKCHlta ee npaBOMepHO COOT-
HOCHT" C TOltCll'lHOCTWO npH BHyTpllBeJlHOM IWt .HY"PHM",we~HOM 
BBeAeHHH. no Cn6Hi11>IIOCTH AMOKCHH npeaoCXOAMT Bee coap"",eH-
IILle OTpOJIJUIlOIIIHe BellleCTl/l. 011 BnOillle AonyCkleT npllMenellHe 
era B 1l3P030)lJ!POII4HIIOM Coc:TOlIHHlI C IIcn0AL30BllHHeM MeroAll Tep
HII'IeCJ<OH B03fO/!JtH, I!IlIIpHMep c nOMOlI\b1O ItIlCceT II JDalUeK C 1111-
pOTeXIIJI'lectCHM CDCTIiIOM. HeT npo6J1eM C OpranH3alllleii era npo-
Ml>llUllellHoro H3rorollhelllllL HtwcIUlIlHll II CBoeapeMelUloti nJ!eAYl1-
pe)t(AeHlle HaCeIIeHllll IWt BoAC!< 0 l/a'lllJle era nplIMelleHllll 3aTpYA-
lIeHD1 JI3-3Il era XlIHH9eCJ<OH lIHepmoCTH H Kpaline IIH3Koli ynpyro-
em IIaCL/lllcHlloro napa. npe,a,CTIlIAlleTC:a npo6AeM8T11'!HLIM coW-
IlIIe IlHTHA0T8 npoTHB AMOKCHH8, nOCKoilLlCy 011 nOAo6Ho IIIIpHT)' lie 
IIMeeT CTporo onPeAeJlemloA C!HONHWeJllI H HeH36npaTeALllo nopa-
lKaeT pa3/lH'llUoIe 6HOCHCTeMI>I II opraHLI. 

HeCMOTpR na 3TO AMOKCHII Kalt cpe,e,CTloBeAelllu 60eawx Aeli-
CTIIHH 8PIIA AI{ KOrAll Ml60 C!YAeT npHWn' Ha Boop)'llieHHe. Oil, 6y"y-
qH npM OC!W'lIILlX YCAOBHlIX TBepALIM TeAOH, lie cnoc06ell 8L13L111411> 
cepLe3,n.oe oopa)t(euJIJI npH "allceellHII 1111 oi!IIGJO,ellllytO K,!lKy IUIK 
8 'Il<CTOM BHAe. TlU, II a BHAe paCTloops. AHOkCIIII "OlKeT 6,..,... npH-
MeHell. TOJ\I>kO II lI>IAe AL/MIl B paC'leTe Hi IIaHeee"He rlOpalK"'''ItH q.,.. 
pe3 opraHLI Al>lKa'1HlI. Ho • TaXON CJl.yqae nPHMelleNIt!! AMtii<CHHIl lie 
BLl30BeT npo6JleM 3411\HTL1 OT nero, nOCKOALKy Ha,a,';lKlI4JI 3111l\kT11 OT 
AtQ(iwc 8:>p030Aeli, BJtAIoqu 6aKTep""""lUoIe; 06ei:ne'lHllaeTCR npH-
MeHeKileM TOJIJoII:O npontBOI'll38 I/>HiII>TpyJOIIJ,era TllllII. AeTDAbliLlH 
HCXOA HAH nOllll)lellHe CHMIlTONOB TJVIte.\LIX nopaJICeluril, npH KOTO-
pm nepcOIIM BWXOAMT H3 crpOll, npl! B03AeliCTBI!II AMOKCHIIII OTAO
lKeHLI JIll MitOme NIH It AIllKe HtAeIIIf, 'ITO I!CKJ\/O'lan AO<:nl)t(eIIHe 
31/>Ij>eKTD OT era npHMeneHHll B XO","" BPMeliCKoii HAil I/>POHTOBOA 
onep4IIIIJI. 

B TO lICe BpeM.II AMOKCIIII npe,e,CTalSMeT Cepl>C31ty1O yrp03Y KaK 
B03MOlKlloe CPeACTBO Be,e,e1lHll 3KOJIOlll'lectColi 80HHlJ. CnocotS-
HOCTI> AMOKCIIHlI Ha A.\HTeJ\IoHHe CpOKIl 3DPDJKlITb TePPIITOPHII npH 
,a,OBOALHO MaAWC paCXOAllX BellteCTllll C o,olJtoapeMellll'~N 3lIpaJKeHH-
eM YPOlKllll, KOpN0a II AOMAWHKl< lItII80T11h1X, a TaKlKC BOAOHCTO'IIIH-
ICOB e lIeJ\onyctHMo BLlCOKKMH YPOBIIRMH kOHllellTpllllllli MOlKl!f 
6L/11> HcnOJll>308lllla arpeccopoM AM npeBpalllellHlI 60J1LUIHX perno-
HOB B Ile06HT8eJo1L1e npDCTJl4llCftll. B caMOH ACAe, 10 BpeMli 8UpHH 
8 Ceae30 II OKPYJKDIOIIO"JO c:pe.r..y 6/01)10 8Ll6poureHo 3-.c Kr AMoKCH-
HA I! npH 3TOM npoH30IWIO OIIaCKoe 3spalKeUHe TeppHTOpHH ruo-
11I0000tO 20 1(M2. HC!tOAI>3Yll AIIJUoIIHH sTMoccj>epHloIli nepelloe npHMe-
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It possesses the high level of toxicity, its lethal doses for animals 
are roughly the same as for convulsant nerve gases with systemic and 
oral entry into the organism. Data about the inhalation toxicity of 
dioxin are absent; but for dioxin it is also legitimate to correlate 
with toxicity with intravenous or intramuscular introduction. In 
stability dioxin exceeds all contemporary toxic substances. It can be 
used in aerosolized state with the use of a method of thermal 
sublimation, for example with the aid of [cartridges and charges? -
Ed.) with pyrotechnic composition. There are no problems with the 
organization of its industrial manufacture. Indication and timely 
warning of population or troops about the beginning of its application 
are hampered due to its chemical inertness and extremely low' 
saturation vapor pressure. The creation of antidote against the the 
dioxin is problematic, since it similar to yperite does not have 
strictly defined biotarget and nonselectively affects different 
biosystems and organs. 

In spite of this dioxin as means of the conduct of combat 
operations will not likely be added to the inventory. It, being under 
the normal conditions solid, cannot cause serious injuries with 
deposition on the uncovered skin both in the pure form and in the form 
of solution. Dioxin can be applied only in the form of fume with the 
aim·of causing injuries through the respiratory organs. But in that 
case the application of dioxin will not cause problems of protection 
from it, since the reliable protection from any aerosols, including 
bacterial, is provided by the use of filtering type gas mask alone. 
Lethal outcome or appearance of symptoms of the severe injuries, when 
personnel are incapacitated, under the effect of dioxin are delayed 
many days and even weeks, which eliminates the aChievement of effect 
from its application in the.course of army or front operation. 

At the same time dioxin presents a serious threat as the possible 
means of waging ecological war. The capacity of dioxin for the 
prolonged periods to contaminate territories with the sufficiently low 
expenditure of substance with simultaneous contamination of crops, 
feed and domestic animals, and also of water sources 'wi th inadmissibly 
high levels of concentrations can be used by aggressor for the 
transformation of large regions into the uninhabited spaces. In fact, 
during the emergency in Sevezo into the atmosphere was released 3-4 kg 
of dioxin and in this case occurred the dangerous contamination of 
terri tory with an area of 20 km 2
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CCH. oAim TpaIlCDOpTIllolH caNOJIeT cnocoliell'paccem 1111 ueolixoA"-
MOH BLiCOTe H • COOTllen:tll}'lOD\eM Mecre 60-80~T AHOKCIIIIII II aLI-
3B11n. XllTIICTpocjlll'leCKH oneClloe aepeJKeUHe JleAoro pcrnOIlB IL\O-
D\IIALIO AO ~OOOOO Q(2. paBHOro no TePpllTOpHH TIIICHM rOCYAePCT-
BIIM XIIK HTIIAJUl, HcnaHlU1. BeM!xOIiPHTBIIHII. IipaK HIIH B/.C11/BM, 
3mM JKe KOAH'lecraoM pacnWII!UHOfO • BTHoccjlepe AHOJ:CHIIII ~fOlK
HO C03ABn. 20 NC. J:tn'aCTpocjlH'leCKHl( cII1j'aIIHK. cpaauHMLlx no 
MBClUTII6y YDlep& H ODIICHOCTH c BsaPHeii • Ceae3o. -

Bce 3T0 lie MOJKeT ue HlICTOP/lJKll8Bn. 06D\eCTIeHHOCTI>. /JIIOK-
CHH, J:III! n<rrellQl\llALHo ODIICHOe B~eCTllo. AOJIlKeH 6r.m. noCTGa-
"eH nOA no.uu.ril 3BDpeT 'HapRAf C HBH60J1ee ODllcHLlMH OTpafWIID

~ .eD\ecTBaMH. 

5HOPEl"YAJlTOPLI 

B nOCAe,_,lIee AeCll'lllJlente nORBHAHa. ~H. J:aCBfOD\HecI! 
nepcneJ:THB COWHHfI 6HOXJlMH'leco:oro IIAH roPMOUllAbHoro 0PY-
JKWI •• OC/Ioae KOTOporo JleJKHT HCnOJlh30BBllHe 311A0rellllLlX IiHOpe-
ryMTOpoa IIiIH HlC CTp}'I<TYP'UJx MOAHcjlHJ:alUlA. 

no 0lleuKBM COellHIlAHCTOB B OprBIIH3Me TeIL\OKPORIIL/X cjlyrlx-
IIHo/IIIPfeT AO J 0 . TLlC. liHoperyAlITOpoB pa3AH""0ii xHMH~ecKojj 
npHpoAloi H cjl)'lIJ:IIHOHaJlLHoro nP'WIII3HB'IellHJI. B 1I0PMC OllH co-
AeplK4TCJ1 a 1"K41UIX OpnUIJI3M4 • "pe38bNaimo HH3KHX KOIIl{eIiTpa-
WIJIx (nr/r TlCB"H) H J:OllTpOAlfpytOT auyrpHKAeTO'III .. e npolleecLi 06-
Me" .. BeD\ecTB 8 HllTepecax oC5ecne'le'IWI lKH3HeAel!TeAbHOCTH lillo-
CHCTeM, OTAeAWlIlX OptllllO. II Op .... 1UI3MB a !teAOH. nOA J:OlnpoA .... 
tiHoperyJUl'tOpoa JlllXOAfITCJI nctfXJAea<De c<>crGIIIllle. UIICTpDelllle II 
3MOII/IH,' oDl)'llleJUle H JIOClJPHlITIIe. yMCfteJlHloIe cooc06uOCTII. T,mne-
pBT)'\lB TeAll H, Kpo8JlllOe A,aBAeHIIe. poeT II pereuepallHll TKBHeii II N', 
npH AHcllaAaHCe 6HOpery'AJITOpoI HBcrynat<n' p8CCTpOKC'I1IO. npllBOAII-
D\IIl! K nOTepe patioTocnocotiHOCTH H 3Aopollbll II AelI(e CMepn!. 

• nOBLlweHHoe lIHHHIIHlle K tiHoperyAllTOpaM, OTMe'lBeMoe 3B nD
CAe,&,IlHe rDAIoI. ClIlIl3BHO c nepCOeKTHB<IMH COWIlWl HII HlC oClloae 
AeKBpcmewlLlx aeUlecTB HOBOro nOI<OJIellHII C nOaL/Welll/OK cnellH-
cjlH'lHOCTLJO H.,3cjlcjleK11lBHOCTblO AeKCTIIHlI H AlfWeIHlLlX lIelKeAa-
TeALHIollC' noli~UJl( ·3cjlcjleI<TOB. HCCAeAOBB~HlI IiHoperyAllTopoa HLI-
lie npeACTIIIWDOT He TOALKO 'lHCTO HBf'lH_ H/!Tepee. SHoperyAllTD-
pW OKD.3I1AHCL a, nOJle 3peHHll tiHOTelUIOAOl'H'leCI<HX cjlapMalleBTH'le-
CI<HX ltoMn~IDlH. HaMepeuHlt Hcn0AL3oaan. 6HoperyMTOpLi • XB'le-
cme &3101, MSJ pa3pa60TKll H BHeAPeuHlI 'IB HX OCHoBe HoaLiX Ae-
KapCTllea,UJx aeD\ecm c:raAII PellALHO OcyD\eCTBIIM .. MH B CaR311 C 
AOCTHl'H}'TWM nporpeecoM • oliAeCTH MOAeKYAJlp"OH tiHOAOrHH H 511-
OTeXIIOJlOrHH. S .. cryn.... l1a 3-101 MelKAyu4pOA/IOM cIIMno3HYMe no 
34D\HTe OT OTpIIBAJlJOD\HX 8eulecn AHpeJ<TOp ~ellTp4 xMMII~ecxHX 
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Using remote atmospheric transfer of impurities, one transport 
aircraft is capable to scatter at the necessary height and in the 
appropriate place 60-80 t of dioxin and to cause catastrophically 
dangerous contamination of whole region with an area of up to 400000 
km2, equal to the area of such states as Italy, Spain, Great Britain, 
Iraq or Vietnam. With this quantity of atomized in the atmosphere 
dioxin it is possible to create 20 thousand catastrophic situations 
comparable in the scale of damage and danger with the accident at 
Sevezo. 

All this cannot but put the public on alert. Dioxin, as 
potentially dangerous substance, must be completely banned together 
with the most dangerous toxic substances. 

BIOREGULATORS. 

In the last decade appeared the publications, which concern the 
prospects for the creation of the biochemical or hormonal weapon, at 
basis of which lies the use of endogenic bioregulators or their 
structural modifications. 

According to the estimations of speCialists in the organism of 
warm-blooded animals function up to 10 thousand bioregulators of 
different chemical nature and functional purpose. Within the norm 
they are contained in the tissues of organism in the extremely low 
concentrations (pg/g of tissue) and control the intracellular 
processes of metabolism in the interests of life support of 
biosystems, individual organs and organism as a whole. By 
bioregulators are controlled mental condition, mood and emotion, 
sensation and perception, mental capacities, the temperature of body 
and blood pressure, growth and regeneration of tissue etc. With 
imbalance of bioregulators come disorders, which lead to the loss of 
fitness for work and health and even death. 

The increased attention to the bioregulators, noted in recent 
years, is connected with the prospects for creation on their basis of 
medicinal substances of new generation with increased specificity and 
effectiveness of effect and devoid of undesirable side effects. Study 
of bioregulators is now of not only purely scientific interest. 
Bioregulators have found themselves in the field of view of 
biotechnological pharmaceutical companies. Intentions to use 
bioregulators as the base for the development and introduction on 
their basis of new medicinal substances have become reality with 
advances in molecular biology and biotechnology. 
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Speaking at the 3rd international symposium on the protection from the 
toxic substances the director of the center of chemical research 
(Porton-Down, Great Britain) G. Pearson said: "Another significant 
success, achieved in the last 10 years, was the formation of the 
biotechnology, which substantially simplified the production of the 
materials, such as bioregulators and the toxins, which thus far were 
accessible only in the insignificant quantities, for obtaining which 
were used natural sources". It was known that with introduction to 
experimental animals bioregulators exert negative effects on 
cardiovascular and respiratory systems. This served as basis for 
Colonel [W. Tiggert? (transliterated) - Ed.], the first chief of 
medical center in Fort Detrick (Maryland, USA» early on to express 
idea of the possibility in the future of creation on the basis of 
bioregulators of biochemical weapons. However, this idea could not be 
at that time realized due to the inaccessibility of these exotic 
substances. The new prospect of using bioregulators in the interests 
of public health and the connected with it need to organize their 
industrial manufacture create real preconditions for formation of 
scientific and production base of biochemical weapon. 

In monograph "Genetic Weapon", published in 1988, one of authors 
of which is head of the department of biochemistry and biophysics of 
the University of California (San Francisco), K. Yamamoto, it is 
iridicated that the Department of Defense of the USA is pursuing at 
least 86 programs in the field of biotechnology and that among these 
programs is a program by the name "biochemical (hormonal) weapon". 
According to professor K. Yamamoto's prognosis the creation of 
biochemical weapon it is possible to expect even in the present 
century and that it will be created on the basis of the use of 
biotechnological innovations. The existence of a [targeted? - Ed.] 
program of Department of Defense of the USA on the bioregulators is 
reported in the report of the administration of medical research and 
development of the army of the USA, published in April 1989 and 
dedicated to the analysis of risk for the people and the atmosphere in 
the process of the implementation of programs in the field of 
protection against biological weapons. 

K. Ulmer in his article on protein engineering in the journal 
Science noted: "Although this microbiological production of human 
endogenic 'bioregulators' and of created medicines will be on a wide 
scale used in industry for authorized purposes, at the same time it 
can have military value, since peptides encompass all-living systems". 
Bioregulators comprise a large group of physiologically active 
substances, which includes regulator peptides, vaso-active lipids, 
enzymes, nonpeptide hormones and neurotransmitters. 

( 

( 

L 

• ( 

r 



( 

r 
c 
c 
( 

c 
c 
( 

( 

c 
c 
( 

( 

(II • «I 

• C 
C 
C 
( ~ 

\ 

I 
I ~ 

• 

OrKpioIl/:Will 1988 !'OAY 31t,&,OTeAI1Il. MOAelCYM ~OTOPOfO COACP-
lKHT 2 I 4HH110ICHCAClTIU>IifoCTIlTOIC, JlBJ\.IteTClI npHMepoM IbiCOICOltIC-
THBIIIoIX tiHoperyJUrTOpHUX nenTHAOB. 011 onlocllTCJI IC II'HtioAee-
CHAMlblM aa!lO- H IIPOUXOICONCTpHltTOpaM. npft Ao3e 0,002 Mr/Kf 
(BllyrpH~elllloe BBeAeHHe) ON BW3WBaeT Y ItpLlC nOBWIDelIHe aPT"PN-
a.u.1I0ro AJlBAeHHlt H )'NellLWeHHe '1aCTOTlol CepA.,..lIl>IX COlCpall\ellHli. 
B IICCAe.\OBI1HHltX, npOBeAelmWX ABYMII rpynnaMH K3 AIlOHHK II 
ClllA, YCTlIIlOBAeHO nOpa311TeAL110e CTpYKTYPHOe K <PYltKl\HOIlBAb-
1I0e CXOACTBO 311,A.0TeAHH4 C IIL1CTpOAeACTB)'lOIllHHH lCapAHOTOKCH-
IIllMH (capa.pOTOKCKHIIMH), BLIAeAeHHIoIHH H3 RAJ! nelllepHoli flJAlOKH 
Atractaspls engBddensis. 

rpynny IILlCOICOaKTHBIlIoIX IIHoperyAltTOpoII JUlnlWlOK npHpOALI 
COCToIWUOT MeTIl60AH'1U'apaXIfJ\OIlOlloi KHCAOTIoI /npoCfllrMlWlllbI, 
1'pONIIoICCOHLl, npocral\HlCA.llllw. AeliltOTpHeHLI, AHnOKCIIHLI) K <I> a K-
TOp II IC T K II a 1.\ II H . T P 0 H 15 01.\ II 'I' 0 II (elIATJ. COeAHHellHJl 
3'l'oli rpynllbl OKII3L1l1alOT Het'ilTllllltoe AeliCTIIHe HI It'PAHOIIIICKYMp-
H)'lO H peClltlpllTOpHylO CHc:TeMW K RB.o\II1OTCII MCAKOTOpaNK TaK"" 
JUsTOAOnNe"CKHX COC1'OJUlHil, kelt BocnaAellKe. AAAepntJl, 8HD4»KA51C" 
QDJ, moJC;. RUreMJU: H orp6BAeHKe. 

'hei'!KdtpHelilol II oprallH3Me oIIpa3)11OTCl1 npH MeTO\5oJo.H3He apo-
XllAoHolIoil kHCAo$ nO' AHROKcllrell1l3HOHY nyrH.' H8HtioJlee CHAb-
IlLIM'j[IIPAHoaaclCyAilpili.IH AeiiC'l'llHeM cpeAH JleiiKOTPHeliOB otiMAa-
lOT nelt1'1fAO.o\eliICOTpHeHW C. it A4,. npH CHCTe .. II0M IIBeAeUHK OIlK 
HlIAYl\HP)'lDT 113MetleHKe IIPOIIlllIOro AJlBJlelllii (npeccopH811 <!>a3. 
c/.iIijUleTc:JI AJlH'feJ\LllOin'lfnOTeH3HeAI .. cnnM KoponapHLIX COCYA08, 
ymeTem.e COKpliTHTeJlLIIOii cnOCO!lHOCTIf CepAeQHOii MLlWU.... Te 
)ICe 3<1><l>nTLI 'Jlt:«eIOT "eCTO M npM IIALlXllmiM 03p030.0\Jl ~ AeiiKOTPM'" 
lion: :AJtTH8t,om Aei'!K01pHenoe npOll8.\l1eTCft It cy6MMKporp ... MO-
aLIX A03IlX;'AeiiK01plleH C. II A03e 1·10·? Mf/kr ABYI'paTHO ¥Mel/h' 
WlSe-r ItbpOHlipHLlII TOK "poaH. ~npH BlIyrpuaeHIIoH BeeAe""H CBMIIL-
JIM i.eiillOTpHeIlIl A4 • .1.03" 0,005 Hi-/ICr HIJAYIIHPY'OTt:lI RPOJlOHrH-
)lOBaHiulit mhD1'eH3Hll, 6pOAJlkap,ll,HlI H molt. l\eiiKOTpHellbl 06 ........ 0· 

lOT *£/pa)f(eUIIYM Crill31010!'eIIHLIM AeiiCTBKeM H<I peCJ1Kp8rop"Y'o CH-
CTeH)' 'IMOBen H lKHBOTHLlX. A3p030.0\upo8~IIIU~e AeiiKOTpHeuhl C. 
II Ac BIoI3Io1..a1OT y \reAolleKa 6poHxocna3fo161 nplI CyCillllllOMOAJIPllblX 
KbJll\empaUHllx; B' 3ICcnepHMeHTe 1111 A06poftOJ\Iol\ox nOK4'8110, 'ITO 
IljiH 113p030Jtt.JI~k 118~ellHH AeiiKOTpHeR C~; BIoI3L1RaA IIPOIIXOKOIICT' 
plilt~'tpeAHeii TJUKeCTH II A03e 0,001-0,01 Mr/qeA. 
, K'iHl:Ay ·slI,A.oreRHblx iSHOperyAJl'lOPOII .pocljlOAHnllAlloii crpyx. 

T)1>1.I OTIIOdtrcll 4>anoP AKTHBaI.\HR TpOMtioUHTO. (I-reKco(oKT.' Ae· 
IIJ\A' 2;aUimtA-rAlll{epo-3..q,OCcjJOPIlAX0AK1I,. ellA T eLl.waUT oCTp",e 
Haj>yUJeIlKII KaPAHOBOCl<YAlIp .... x H pecnHpaTopHWX q,)'IIKI\Hii, Buyr· 
philemra. A&a.u.H1IlI .1.034 elIAT COCTUJUleT 0,015 MrIKI'. np ... 03' 
AeiicrJiHH 4>AT OTMe .... OTCJI OCTP'''' rHnOTell3HlI. 6pa.t>.KKOP/lHR, 
IIpin'M.bj, ISpoHxocna3M. npH AeTllAhllOi! Ao,e c .. epn. HaCTylloeT q". 
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~ndotelin [transliterated - Ed.], discovered in 1988, whose 
molecule contains 21 amino-acid residue, is example of highly active 
bioregulator peptides. It is among the strongest vaso- and 
bronchorestrictors. In a dose of 0.002 mg/kg (intravenous 
introduction) it causes in rats an increase in the arterial pressure 
and the decrease of the frequency of the heart contractions. In the 
investigations, carried out by two groups from Japan and USA, is 
established the remarkable structural and functional similarity of 
endotelin to high speed cardiotoxins (sarafotoxins), isolated from the 
poison of the cave viper Atractaspis engaddensis. 

Group of highly active bioregulators of lipid nature compose the 
metabolites of arachidonic acid (prostaglandins, thromboxanes, 
prostacyclins, leucotrienes, lipoxins) and the factor of the 
activation of thrombocytes (FAT). Compounds of this group exert 
negative effect on cardiovascular and respiratory systems and they are 
the mediators of such pathologic states as inflammation, allergy, 
anaphylaxis, shock, iscbemia and poisoning. 

Leucotrienes in the organism are formed with the metabolism of 
arachidonic acid [by the lipoxygenase mechanism? - Ed.]. The 
strongest cardiovascular effect among leucotrienes possess 
peptideleucotrienes S. and D.. With systemic introduction they induce 
change in blood pressure (pressor phase is followed by prolonged 
hypotension), in spasms of coronary vessels, suppression of the 
contracting capacity of cardiac muscle. The same effects occur, also, 
with inhalation of the aerosol of leucotrienes. The activity of 
leucotrienes is manifested at submicrogram doses. Leucotriene S. in 
dose of 1'10-' mg/kg cuts coronary blood flow in half. With 
intravenous introduction to pigs of leucotriene D. in dose of 0.005 
mg/kg are induced prolonged hypotension, bradycardia and shock. 
Leucotrienes possess the expressed spasmogenic effect on respiratory 
system of man and animals. Aerosolized leucotrienes S. and D. produce 
in man bronchospasms with the subnanomolar concentrations. In 
experiment on volunteers it was shown that with aerosol introduction 
leucotriene S. produced bronchoconstriction of average seriousness in 
dose of 0.001-0.01 mg/man. 

Among endogenic bioregulators of phospholipid structure is factor 
of activation of thrombocytes I-hexa (octa) 
decyl-2-acetyl-glycero-3-phosphorylcholine). FAT causes acute 
disturbances of cardiovascular and respiratory functions. Intravenous 
lethal dose of FAT is 0.015 mg/kg. Under the effect of FAT are noted 
acute hypotension, bradycardia, arrhythmia, bronchospasm. 
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pe3 6-7 MHH}'T or OCTlIHOIIKH Al>lXaIlHll. <bAT I A03e 0,00 55 ,HrhKH-
BOTHoe Btl3L1B4J1 y c81U1eii CHCTeMII)'IO MUlOTeH3HIO, UHPKy'NlPHhlH -
KOMalIC H CMepn.. 

¢lAT omOCHTClI K HIlH60Jlee ClIJILHOAeHCTB)'IOIUHM IIPOIIXOKOlI-
C1pHKTOPJIl,D( lIe11{ecTlIaM. H""'e,&,JIeJlHlUl IlpoHxoCflacmqeCKalt pe
IIXqHJI Y 1la6)'HHOII _a. npH BBeAeIJHH ¢lAT JDlTpIlXe4AhIlO ".11.0-
3e 6'lo-s Mr/Kr. B O!lhmlX MIl Ao6poBOJlLqaX 6LIJIO ROKa3IIIIO, 'frO 4>AT 
8A03e 4-10-5-1,2'10-3 Mr/xx npH HIITpCXeaM.HOM ne.a.eHHH 1IW3h1-
BaeT 6POllX0Cll43M H APyrne CHMIlTOMW. xBpaJtTepHWe AM aCTMJ,l. 

Cpw peryMTDPm.tX DeIm!AOB 06Hap)'lKeHJ.I 8eJItecraa C 1IWpO-
lKeHlll>lM 3MemqecMM AeiiC'llJHeM. K HX 'IIIeJly OTH~ PlrA ReA-
POUeIm!AOB: IUII1IOTeH3HH n, HeiipOTeH3IUI. HeTHOIDlll-3Iocecjla.um, 
JlefiQlm-3ll1tetjlaJum, Ba30npecCHH. OXCKl'Ol\JIII, lIelltecTIIO P, U30HH-
teCTIIHIIJILHWH UeJITIIA, 6oM6eH311H, mporponHH-pllJlll3HHr rapHOH H 
l'IlC1pHH, ItOTOpwe 8 A03BX 0,03-0,35 Mrlu uPH BuyrpH"elutoH •• e
AeHHH coliaKlIM __ "lOT 3MeTHQecJt)'lO peaICIlHlO. Ao\KTelIbHocn. 
3cjl4JeJtm COCTa/lJllleT 0,5·5 NHH. HaJlBWc:mro 3H~ecK)'IO AItTHB
HOC'Ilo npOll/lJ\Jlef 3HA0reJIHW per)'J\IITOpIlYK nell'l1lA YY (PY'II), Hce-
JleAOUlIIu.lH JtaHIlACIUIMII yqeHWMH H3 }'IIK8epcHl'eT" JaflaAllora Olf-
TApHO cOBHecmo co CDeQlfIUlHCTaMH ynpaBAelfHII o6op<lflHJ.lX Kce-
AeA0BaHHH. MOAeJtyU 3TOra DenTHAA eOAepJKHT 36 lIHK1fOKHeJlOT-
IIHX OCTBTIUI. MOAeKYAJlplll>lii B,ee era 4309,8 AllAbTOHOI. noporo-
B<Ul 11.034 AM collalt O'IHllteHlIOro pyv COCTAlWleT 4.3,1 Q-( Mr/Kf, .. 
3tP4reKnDlHAII A03a EDso - 1,4'10-3 ",rlu. no B<WIQHlJe noporo-
BOJi AOaw nelJTll,O, pyv, 8W3WII<UOII(Hli 3HeTH'IecKY''! pe4Kl\HIO, ope-
BOCXOAHf XOpolDO K3Y'1emu.di anoMop<j>lfK npllHePHo. 1 0 p43. 0.11.-
1I0Kpamoe BBeAeHHe PYV • 3tf>cI>eJtTKIIHOli A03e EDso 'lepe3 2-3 
HHH. 011""'"0 BW3h1MeT oAIDI 3He1'H'feCJ<Jrii "nH:lOA npOAo.uKHTt!JIb-
HOCTLIO 15 CeJC. CnycTII I 5 eeK nOCJle OKOII'f4UHJI 3MeTK'IecJtOro 
lIDH30,llA 1KH8OTBOe a03BpalltAeTCII It HopMe. npeACTAIWICT HIITepee 
cpABHeJlHe Heliponell1'l\llP Pyy C 3MeTKKOM &KTepHAJlblloro, npoKc-
XOJKAeIlKJI - CTa4JHJlOItOXXOBWM 311'tepOTOitCHHOM B. Y nOeJI\Wlera 
Ha6.uol\8eTCII MTeHTlUolii nepHOI\ npoAOAlKHTeAhHocn.to 40 MHH.,. Ii 
npoAClAlKII1'e!IIoIcn. 3Io<e3KCII COCTBllJUleT HecJtOALltO ,qaCOIl. 

r. nHpCOH HII CllHn03HYMe a WaeQHH • I 989 ro}3 raBOpKA: 
.CTaHOIIIITOI O'ieBIWIO, ,orro MHome ne!lTlWU>le ClKOperyAll1OPt.t co-
AeplKAT Helkw.ulHe crpYltTypHLle lj>parMeHnI. ItOTOpwe 06AaAalOT 
altTH8HoCTWQ HCXOAHoro nenntAA-6HoperyNlTOpa.TAKKe 4IpaDleil-
1101 He acrpe'lAlOTCll • UPHPOAe H MoryJ' &.m. HCflOAL308aIlW • Kaqe-
C'IlJe HcxoAHOro MaTePHAU AM KOHC1pYHPOUHHII H npoll38oACTIIA 
ollAJ\oroa. 'JHCAO TAKRX coeAHHellHIi IILlC1pO yaeJIHQH8aeTClI, nplI-
'1eM HeJtOTOpwe H3 IIHlC oIIJ\&A&1OT TOKCH'IIIOCTLIO, CP0811HMOii C TOK-
CI",,,OCTbIO uepaHo-n"JlIIAHTIf'lecItHX orpA/IJIlIlOlI(HX aell(ecTa •• /!lJy-
",MH CA0811MH, AonyCKAefCll B03MOlKHOcn. XHMH'feCKOii MOAHajlHKlI-
UHH MOJIeKYA 6HoperyAIITopoa IfAH Hl( q,parMellTOa c 11"""'0 no"",-
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With lethal dose death begins after 6-7 minutes from the cessation of 
breathing. FAT in dose Clf 0.0055 mg/animal produced in pigs systemic 
hypotension, circular collapse and death. 

FAT is classed among the strongest bronchorestrictor substances. 
Immediate bronchospastic reaction in baboons was noted with 
introduction of FAT intratracheally in dose 6'10-' mg/kg. In 
experiments on the volunteers it was shown that FAT in dose of 
4·10'-1.2·rO-' mg/kg with intratracheal introduction produces the 
bronchospasm and other symptoms, characteristic of asthma. 

Among regulator peptides are discovered substances with expressed 
emetic effect. They include a number of neuropeptides: angiotensin 
II, neurotensin, methionine-enkephalin, leucine-enkephalin, 
vasopressin, oxytocin, substance P, vasointestinal peptide, bombenzin 
[transliterated - Ed.], tirotropin-rilizing hormone and gastrin, which 
in doses of 0.03-0.35 mg/kg with intravenous introduction to dogs 
cause emetic reaction. The duration of effect is 0.5-5 min. The 
highest emetic activity develops the endogenic regulator peptide YY 
(PYV), investigated by Canadian scientists from the university of 
Western Ontario together with' the specialists for the administration 
for defense investigations. The molecule of this peptide contains 36 
amino-acid radicals. Molecular weight of it is 4309.8 daltons. 
Threshold dose for dogs of purifiedPYY is 4.3'10-' mg/kg, the 
effective dose *(See original) mg/kg. In threshold dose peptide PYY, 
which causes emetic reaction, exceeds well studied apomorphine by 
approximately 10 times. One-time introduction of pyy at the effective 
dose ED •• after 2-3 min. usually produces one emetic occurence with 
the duration of 15 s. 15 s after end of emetic occurence animal 
returns to the norm. Is of interest comparison of neuropeptide PYY 
with emetic of bacterial origin - staphylococcal enterotoxin B. In 
the latter is observed a latent period of duration of 40 min., the 
duration of emesis is several hours. 

G. Pearson at the symposium in Sweden in 1989 said: "It is 
obvious that many peptide bioregulators contain the small structural 
fragments, which possess the activity of initial peptide bioregulator. 
Such fragments are not encountered in nature and can be used as the 
initial material for the construction and the production of analogs. 
The number of such compounds rapidly is increasing, some of them 
possessing the toxicity, compared with the toxicity of the 
neuroparalytic toxins." 
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mell"" altTHIIIIOcm, craliIW>HOCTH H cnOt06Hocm npeOAOAeBaTb 
MelKltAeTO'IHIle H BII)'TPHltAeTO'lllLle llapr.epw. npHMepOH, 1WIlOCT-
pHPyro~ nAOAomoPIIOC'll> TUOI'O nOAXoNl, ~ JIIWIeTClI ClQtte3 
CltOIlCTpyHPOB4IIIILIX IIIt'I1IIII1L1X J:0POTltOltenll'lHloDC MeTaliOAlAeaH 
YCTOA'UlBr.IX aHaAOI'OB peryARl'OptiOI'O nenm,a,p. XOAeJtHCTOJtHHHH4 
(CCK), B IIATHlIIiOM COCTOlIHIIII CIIocollHOI'O BI>I3I>IBaTb npHc:rytJLI na· 
lIHltIL B npHpoAe pacnpoc:tpaHeHW pe 4l0pNY 3T01'O nenm,a,a: CCK· 
33 If CCK-8, MOAer:yJIY ltOTOpw: cOAepllCllT 33 H 8 'aMHHOmc:J\OT' 
HloIX OCTaTltOB COOTBeTCTBelIHO. C. Monmlghu H3 KAHOALl ycTalIOBw., 
'ITO lIOAee ltoJlOTltHli 4IPlll'HeIIT MOAer:yA 3THX nenTHAOB CCK·~ 
(Trp·Met·Asp·Phe-NHz) TOJOKe npolllWleT M>lCOltytO altTHBHOC'll> 
npH IUl'I.eJCItHH lICHBOnII>IM H 'eAoaer:y. B A03e 20-100 Hr OH BH3Y' 
BaeT Y 3AOP08W: AolipOBOJ\!olleB npHCTYD naHJII<H npOAOAlKIITeALIl<l-
CTbIO 1-" MHH. Ewo lI4liAeKO, 'ITO No'- CllJl3Io11111Jl1U1 C peJtemoPOM B 
MOAeJ:YAe nel1TlfNl CCK-4 ~ TCWoItO QCTaTm 1JI11IlTO-
4lana (Trp) H 4IeHIIJIAWIIIHa (Phe). Hcno.u.3}'K 3TOT 4laJ<T H cae".e-
IIHlI ° B34HH0CBJl311 CTJIYltTYJlll-cBoAcrao • COe,l,1lllellHllX 3T01'O PWo 
IiLIA CltOIlCTpfHPOBali .nemoJWDodb IIlWIor CCK-" - TpeT.TpHX· 
Aop6yrHJ\oltCHltApIi0HHJ\.D,L·MeTHA1}lHIIfo4laH$eHH0\3T11A11MH.1\ 

/CH\ ~H3 0 p\. 
Hi ·~-.i-CHz-f -C-NHCHzCHzi fH 
HC C CH NH HCCH 

\ II' I I \ II CH NH 0- c- 0 - C(CHzCII3 CH 

• CHlrre3HpOBallln.ril «nemolWn.riI. a'lIIAor nelmW' CCK·. oliM· 
AlleT nOBWDleHHoA 1Icj>cj>IUIHOCTWO (cpoACTBOM It PeJtellTOPyj, MeT'" 
1i0000eotoA fCTOii'lllllOCTblO II J\ID10cj>IW>HOCThIO, cnocolillocn.JO 
npeoAOAeBan. reH<lT03HqecjJuHqeCltllA li<Ipr.ep. 

. CepLe311W1 He".ocm'iltOM 31f,o\OreJlllW( IiHoperyMTOpOII C TO'IltH 
3pe11Hl1 nepcillirrHB Hcno.wiCJBaJIIU HX B ltll'leCTBe nopalK<llOlI\HX 
IlreHTQB JIIWIeTca'xpaiiHe mDQJI CTaliJlALlloat.. B opraHH3Me TeD' 

AOXPOBHr.IX Ollit nOABeprlllO'ra IiIolCTpoii AeCTpYJUIIIIIltllTaIi0AH3HpY' 
IOII\HMII $ePMellTaMIL """ HCItAIO'IeHHlI B03AeHCTBHlI 3THX $ePMeH' 
TOB IIA IiHOPeryARl'OPIol npeACTllBAJleTCII nepcneICTIIIIlllolM npHMeKe· 
HHe HX • peIIenTYPHoii. cj>opMe, COAep~eH HHrHI5HTOpW 3THX 
$ePMeHTOB. C AP}'I'Oii CTOpOHW, HHrHIiHTOPIol 4IepMeHTOB, BW3WBaIO-
mKe AeCTpylCllHlO 31fAOrem,wx IiHopery ..... Opo.. CIINH no cel5e MO· 
ryr Oltll3llTbCII CHAIoIlQAeAcmyrolllHMH cj>H3HOAOnAeCItH GltTHBIILIMH 
BemeCTBaMH, npHC)ITCTIIHe KOTOpW: B. opraHH3He MOlKeT npH80AHTb 
It IIG1tOnAeJlmo 3lfAOreHHLIX IiHOperyARl'OPOB, npHBoAliDleHY It ARC' 
IlaAaIlCY C naTOAOl1f'leCKHMH nOCAeACTBHlIHH. 
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In other words, is allowed the possibility of the chemical 
modification of the molecules of bioregulators or their fragments for 
the purpose of an increase in the activity, stability and capacity to 
overcome intercellular and intracellular barriers. An example, which 
illustrates fruitfulness of this approach, is the synthesis of 
designed active short-chain metabolically stable analogs of the 
regulator peptide cholecystokinin (SSK), in the native state capable 
of producing the attacks of panic. In nature are two forms of this 
peptide: SSK-33 and SSK-8, whose molecules contain 33 and 8 
amino-acid radicals [radicals? - Ed.] respectively. C. Monrnighu from 
canada established that the shorter fragment of the molecules of these 
peptides SSK-4 (Trp-Met-Asp-Phe-NH.) also develops high activity with 
the injection to animals and to man. In the dose of 20-100 mg it 
produces in healthy volunteers the attack of panic with the duration 
of 1-4 min. It was established that for the joining with the receptor 
in the molecule of peptide SSK-4 are used only radicals of tryptophan 
(Trp) and phenylalanine (Phe). Using this fact and information about 
the interrelation structure-property in compounds of this series was 
designed the ·peptoid" analog SSK-4 - tert. 
trichlorobutylhydroxycarbonyl-D-L-methyltriptofanphenylethylamid 

*(See Original). 

The synthesized "peptoid" analog of peptide SSK-4 possesses the 
increased affinity (affinity for the receptor), metabolic stability 
and lipophily, capacity to overcome blood-brain barrier. 

A serious drawback in the endogenic bioregulators from the point 
of view of prospects for their utilization as lethal agents is 
extremely low stability. In the organism of warm-blooded animals they 
undergo rapid destruction by the catabolizing enzymes. For the 
elimination of the effect of these enzymes on the bioregulators their 
use in form of formula containing inhibitors of these enzymes is 
promising. On the other hand, the inhibitors of enzymes, which cause 
the destruction of endogenic bioregulators, by themselves can prove to 
be the strong physiologically active materials, whose presence in the 
organism can lead to the accumulation 'of endogenic bioregulators, 
which leads to the imbalance with the pathologic consequences. 
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HIITcpec K 6HoperyJUlTopaM KBK OCIIOBe MJI 6HOXHMH'IeCKoro 
°pYlKHR MOlKeT B03paCTH B 0"3H C BCTyI1AellllcM S A"itCTBII" Xi/MH-
.ecKoii KOll8ellltHH 1993 roAB, nOCTaBHBweit nOA nOAIlb/it 3l1npcT 
TPBAH1\HOlllIoe XHMH'IeCKOe op)'lKHe. DHoperyAJlTOpb/' 3lII1H>taIOT 
npoMelKyroqllOe nOAOlKellHC MelKA)' TOKCHIl"MH H 0YpOBASIIOll\H"" 
Bel1\eCTB"MH H no KpaiiHeii Mepe nOKa He nOAnaAllIOT nOA 3anpeT 
KlIK XHMHqeCKOii, TaK H 6HOAOrn'leCKOH KOIIBelll\Hii. HCCA"AOR8I1HlI, 
8 TalUlte npOH380ACTBO 6HoperyAJlTOpOBH HX "!lGAOroB • HlrTepecax 
wa800xpallemUl MOryT 6un. Hcn0Ab308alU.I /J,JI npHKpl.lT>UI p060T 
no C03AllHHlO 6HOXHMlf'feCKoro OP)'lKHll, is 06xOA KOIl8ell1\Hli. 

TOKCI'IHLI' 

TOKc.llIlIoe opYlKHe 30llHMlIeT npOMe>Kyro'lUOe i1oAolKellHe 
MeJKAY 6HOAOrH'leCKHM (6aKTePHoAon....;cKHMI H XIIMH'leCKHM opy-
lKHeH; TOKCHIII.I, COCTaBASllOlI\He OCH08Y TOKCHlIlIOro opy>KHli, RBASI-
IOTClI npOAYKT"MH XH3H"AellTeWfoctll (MeTII60AM3Na) MHKpoopra-
HH3H08. ,OHH IiCCACAYJOTOI • 'MliopaTOPKllX MHKp06HOAorn.eClCoro 
npotjllL\Jl 'Hap"AY C 6aICTePKllMH, BHpycaNH H' ,&,jIYMlN" 6HOAOMl'le-
CKHMH arellTaHH; :no pOAJIHT TOKCHIIHoe opylKHe C 6HOAOrn'lCCKHM. 
Ho TOKCHHLI. B OTAIf'fHe OT lKHBI.IX IlOAe3HeTB0pIlLlX >lHKpOOpraIlH3-
MOB; JlBASlIOTCli Bel1\eCTBaMH, HMelOT CTporo AeTep~IHnHpoBalllll .. li 
lCH>!'n'leCKHIl tOCTa. II CTpoellHe. TOKCHHIoI, 's npII,!itllne, MllryT 6!~Ti. 
nOAyqeHhI CHlrreTlf'feCKHM nyTeM. 3m pOAJIHT TOKCHIILI C OTpaBASlIO-
lI\HHH Bel1\eCTBaMII. 

PaCCMOTpeHHe AOCTHJKeHHIl • 06McTH HCCACAOBllIIHll TOKCHIIOB 
IiaKTePHBALHoro H pacnrreALlIOro npoHCXOlK,ll,enHll • KOIITeKCTe, oqeH-
KH nepCneJtTHB pa3BHT>UI XHMlf'feaOrO OPYlKH" CBlI3iII10 C nOIlMenH-
eM 38 nOCA"AIIHe rcAl" PW nyliAHXaqHll II .I.ICK03&1Bl1I1Hii no npotiAe-
MllM pa38HnUI XHHJftecKOro Opf'KKJI, corMC~O KOTOPlaIM nopsJKaIa. 
11\"" M01llb OTpaBAJlIOI1\HX Bel1\CCT8 B lleABAeKO~' 6YAYII\e., C)'II\eCT-
8ellii0 B03pOCTeT 3lI C'leT nOAY'eJIHlIcyncproKCH'IIII"X ,TOKCHHOlIo-
A06Hh1x BelqeCTB 6MroA8PlI ycnexllM II 06MCTH MOAeKYASIpnoii 6HOAo-
nIH II AOcnt>KeJIHftM t5HOTeXHOAOntH, l'eIU,OH HfPKClICPHH a 'l6C'nIOcrH. 

PHqHII 

1'111\1111 ripHBAeKaeT IIIIH .. OHHe 80eIlIlLlX Cnel\HMHCTOB 8 OtiAoCTH 
XHMH'Iecx.oro 0pY'IUUl, lIa'lHHU C )·OM NHPOBOH BOHIiLl. H3·3D. BbleD--
Koli TOKClf'fIlOCTJ{ H AOCTynIlOCTH. Ero nOAY'OIOT H3 ceMlIlI KaCTOpo-
.I.IX 60608. II JKMLlXe KOTOp"'X COAeplKJlTCll 0,5-1,5% pHIlHIIO. MH-
POB"" np0A}'K1\HlI. KaCTOpOBI.IX 1501508 • I 968 roAY COCTaBAl/Aa 
980000 TOIIII. OCIIOBIII.IMH npo"3BOp,HTeASIMHKOCTOPOBLlX 60601 
"BASlIOTOI Kwraii. HIfAJUI, DaHrMAeW H CUlA. TexlloAOrHll BblAeAe-
HH" pHqHHa H3 >KMLlxa AOaOALllo npoCTa H n03TONY p"qHII AOcry-
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Interest in the bioregulators as basis for biochemical weapons 
may grow in connection with the entrance into effect of the chemical 
convention of 1993, which placed under the complete ban traditional 
chemical weapons. Bioregulators occupy intermediate position between 
the toxins and the poisonous substances and at least thus far they do 
not fall under the ban of either the chemical or the biological 
conventions. Investigations, and also production of bioregulators and 
their analogs in the interests of public health can be used for the 
cover of works on the creation of biochemical weapon in circumvention 
of the conventions. 

TOXINS. 

Toxin weapon occupies the intermediate position between the 
biological (bacteriological) and chemical weapons. The toxins, which 
compose the basis of toxin weapon, are the products of the vital 
activity (metabolism) of microorganisms. They are investigated in the 
laboratories of microbiological specialty together with the bacteria, 
the viruses and other biological agents. It brings together toxin 
weapon and biological. But toxins, in contrast to the living 
pat~ogenic microorganisms are substances, they have a strictly 
determined chemical composition and a structure. Toxins, in 
principle, can be obtained synthetically. This brings together toxins 
and poisonous substances. 

Consideration of achievements in the field of research on toxins 
of bacterial and plant origin in the context of analysis of prospects 
for development of chemical weapons is connected with the appearance 
in recent years of a number of publications and statements on the 
problems of the development of the chemical weapons, according to 
which the damaging power of the poisonous substances in the near 
future substantially will increase due to obtaining of super-toxic 
toxin-like substances because of the successes in the field of 
molecular biology and the achievements of biotechnology, genetic 
engineering in particular. 

Ricin. 

Ricin has attracted attention of military specialists in the 
field of chemical weapons beginning with World War 1 due to its high 
toxicity and accessibility. It is obtained from the seeds of the 
castor oil beans, in'mi1l cake of which it is contained by 0.5-1.5% of 
ricin. The world production of castoric beans in 1968 was 980000 
tons. The basic producers of castoric beans are China, India, 
Bangladesh and USA. 
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nell AU npOH3BOACTIII1 a CTPOHl1X C IIeo6dl1TeAbIJO ftbiCOKO p •• OH-
TOH XIIHH'leCKOH H HHKp06HOAOrnQeCKOii npaMbll1lAeIlHOCTb.O. 

B raNJ 200H HHpoaoli BOHllbi pHllHII H'ITeIlCHSilO HCCAeAoBucR 
B CUlA H AurAHH a KAQeCTlle Cpe,r,CTIII1 AAR '}'I'H'ITOJI(CIIIIJI Jl(HBOH 
CHALI npOTHBIIHKA_ B raN~ BOHIILI B CUIA 6blAo H3roTOBACIIO 1.7 
TOHIILI P"llHlfl1. PHllH"Y. Kax. nopl1JKalOlileHY arellT)'. 6 ...... np"cBoell 
WHcjJp «W •• C TeX nop HCCAeA0BOIIHll pUllHHa He npcKpalllOAHCb. 
PI1'pa60TI1I.hI 3cj>cjJeK11IBHWe TeXIlOAornH era BLIAeAeHHll H OQHCTKH. 
PHIlHH CiLIA nOA)"IcH B KpHCTOAAH'IeCKOH BHAe_ YCTaHOBAeliO XHMII-
'1ecKoe CTpoclIHe PHIIHIII1. noA)"IeHLI tjlH3HKO-XHHH'leCKHe H TOKCU-
KOAOi'H'ieCKHe XllpaKTepHC11IKH 3TOro TOKCHIRL . 

. O""iqenliWi pHllHH npeACTllllJUleT co6oii 6eAL1H nopowoK lSe. 
3Il~Il, xopowo paCTBOPHHLlR • BoAe. MOAeKYAJlpHhlli Bec pHIIHlla 
paRen 62057 AMLTOHIlH HAM R ~.o pal 60ALwe, 'feH MOAeKYAJlp-
Ilhlli lIec 3IlpHHa •. MOAeKYAO pHllHHIl COCTOHT H3 ABYX cy6'beAHIIHIl 
!AoHeH) A If B. C)'6'LeAHHHI\hI A H B COCTOllT H3 IlHHIIOKHCAOTHbiX 
OCTIlTKO. H lleOOALwOH AOAH coxapoB. Cy610CAHllHllbI cOCAHliellhl 
HeJKA}' co60li AHcyAloCjoHNloli C8Jl3L1O. Cy610CAHIIHIlLl COHH no ce6e· 
He TOKCH'fHLI, TOKCll'leCKOe AeiiCTBHe npOliMlleTCJI TOAbKO npH YC-
AOBHH Koonepa'l1lllHora AeiiCTBHlI oCieHX cy610eAHIIHIl a COCTaB!! HO-
AeltYALI PHI\HIII1. OAHI1KO, CiYA)"I" nop0311" 8ReAelllll~MH 8 opr.IlH ... , 
Cy61oe.$IIHIIfoi caHonpOH3B0ALHO COCAH"lIlOTClI H MOAeKYM pKllKlia 
peKOIICTpYHPYeTCJI, npal/BAJIlI BeeL ·cneKTJl TOKCK'ICCXOro AcikTBKR 
1I1l11l8Horo TOKCHIfI1. nOK8311110, 'ITO Ka"'AU H3 cy1510eAHIIHll pHllK"a, 
~3JI1'DJi a OTAe..u.iiOCTH. MO)KeT B ycAOBHJIX 3KcnepKMeHTB 06pa30~ 
UTI> XHHH'leCK)'IO CIIJI310 C cy61oeA""HllaHH 1:l00CKYA APyrnx TOkeH-
h08 HAM AaJK~ C HCKy<:C1'BeUlfO nOA)"leHIILlMH nOAHnerrniAeMH. o(S~ 
)l1l3Y" rn6pHAliLIe HOAeKY .... TOKCHHOB, lie BCTpeqo.oU\IICCR B npH-
pOAI!. HeKoTOphle aaTOpbl nyIIAHKallHli nOMralOT, 'ITO nyre" COlAa-
lIHlI rnl5pHNILlX HAM TIIK HI13h1B11eHblX «XHHCP"blX» HOAeKYA OTKPbI-
lIaeTCll B03MOJl(II0CTb KOIICTpYHPOBllIIHJI TOKCHIIonOA0611b1X BeU\eCTB 
'c. ueorpaUH'felnlO IIIHpOKHM cneK'rpOM TOKCH'leexoro AeHcnnUi. 
I TOKCH'IeCKoe AeiiCTBHe PHIlHHIl CBl/3BHO C HHrnllHpoBBIIHeM 
'CHIITe3ll !leAKOB (npaTeHlloB) B' pH60COMIlX KAeTOK-HHweHeii. J\e-
TaALUWe A03Ll TOXCHHIll 30BHCRT OT c.i1oco6a 8SeAeUHJI It opraml3M 
JKIIBOTon~X. H OT BMAO JKHBOTHIoIX (C>l.TI1I5A. 6)_ nplI nap311TepOALHOM 
lIB~eHHH Ae-rOALJU:.,le A03W pHQ,HJlD. AMI p43J\WlHLlX >KHBOnILZX HJMC-
'HlIH3TClI B WHPOKOM HllTepBllAe (OT COTbIX AO AeCHTKTLICJlqllbiX AOAC" 
Mr/xr), 'iTO CBSl34110, C ONIDK croPOIiW. C HcnOAb30SGIIHeM II 3Kcne-
pHHelITaX npem;paroBpHllHlfa pll3AH"1I0ii CTcnellH O'HCTKH H. C 
APyroli .. plI3JIII'JIIoii AeTOKcHllHp)'IOlileH cnoco!llfoCTloIO cjJepMeHTIlbiX 
CHCTeH ...,!iOpaTOPHLIX JKHBO'I1Ih1X. J\eTIIJILHble A03101 pH[lHIII1 npH 
OpaAhllOH RBeAeHHH swme, 'IeM npH nap3lrTepahbnOM. 

no OllenKAM 3Kcne)lToB Bce .. Hplloii Oprall1l3a'IHH 3APl1aooxpa-
lIellHll IB031 AeTllJIIolIU .0.0311 HeO'HU\elllloro pHlIlIlUI B UP030ALIIO .. 

109 

. . . -
. : '; '., " ':'. .: " ,-,' ,- . . 

• 



• 

DOC = 95056207 PAGE 

Page 109. 

Technology of the separation of ricin from the mill cake is fairly 
simple and therefore ricin is accessible for the production in the 
countries with not necessarily highly developed chemical and 
microbiological industry. 

5 

In years of the 2nd world war ricin intensively was investigated 
in the USA and England as the agent for the destruction of live enemy 
target. During years of war in the USA were made 1.7 tons of ricin. 
Ricin, as lethal agent, was designated ·W". The investigations of 
ricin did not cease since then. Effective technology of its 
separation and purification has been developed. Ricin was obtained in 
the crystalline form. The chemical structure of ricin and the 
physicochemical and toxicological characteristics of this toxin have 
been established. 

Purified ricin is white powder without the odor, readily 
water-soluble. Molecular weight of ricin is 62057 daltons or 440 
times more than molecular weight of sarin. The molecule of ricin 
consists of two subunits (Domain) A and B. Subunits A and B consist 
of amino-acid radicals and small fraction of sugars. Subunits are 
joined together by disulfide bond. Subunits bY themselves are not 
toxic, the toxic effect appears only with cooperative action of bolh 
subunits in the composition of the molecule of ricin. However, being 
separately introduced into the organism, subunits spontaneously are 
united and the molecule of ricin is reconstructed, developing entire 
spectrum of the toxic effect of native toxin. It has been shown that 
each of the subunits of ricin taken individually under experimental 
conditions can form chemical bond with subunits of molecules of other 
toxins or even with artificially obtained polypeptides, forming hybrid 
molecules of toxins not found in nature. Some authors of publications 
assume that the creation of hybrid or so-called "chimeric· molecules 
opens up the possibility of engineering toxin-like substances with 
infinitely broad spectrum of toxic effect. 

The toxic effect of ricin is connected with the inhibition of the 
synthesis of proteins in the ribosomes of target cells. The lethal 
doses of toxin depend on the method of introduction into the organism 
of animals and on the species of the animals (see Table 6). With 
parenteral introduction the lethal doses of ricin for different 
animals vary widely (from hundredths to the ten thousandths of a 
mg/kg), which is connected, on one hand, with the utilization in the 
experiments of the preparations of the ricin of different degree of 
purity and, on the other, with the different detoxifying capacities of 
the enzyme systems of laboratory animals. The lethal doses of ricin 
with oral introduction are higher than with parenteral. 

( 

( 

( 

( 

( 

( 

( 

( 

( 

{i 

~ 

a 
~ 
( 

( 

( 

( 

L • 

( 

! , 



( 

( 

( 

c 
( 

( 

( 

( 
( 

c 
( 

( 

( 

ei 
~ 

• 
~ 
( 

( 
( 
( 
( , 
-• 

, 

1\ 
I 

COCTOlIHHH II4X0AKTC~ 1111 ypolllle 1II'l'IWIqHOIIIIOil A03b1 napoli 3<lpHlla, 
a O'IHII{elllloro - Helll.we '!eH J1e11lAhlllUl AO'18 lIellleCTlla VX. (;006-
1ll1lA0Ch 0 1I03HO)!t1l0CTJl 1I0001l1\Hpoaa1lH~ TOKCH'IeCKoro AeliCTIIHS 
pHUHIUI HOHO.pOPaMH, OAKl'KO KOAH'leCTlleltl.blX I¥'III.LlX no nOTeIlIlH- -
pOBaHHIO He ny6AHKOIIIIJ\OCb. TOXCH'IeCKOe AeACTIIHe pHUHIIII 1111 'Ie-
J101leK8 XopOWO H3}"1ell0 H3-38 '18CTh1X CA}"I8e. OTpIIBJ\ellHii K8CTO-
POBLlHH I!O&HH. MHnHHaJlhHIUI J1eT11J\h1l8J1 A038 pHIIHH8 AAJI '1eAOB.,. 
KO pallllO 0,004 Hr/Kr. nepBhle CHMnTOHhI nopalKeHHJI (reH0ppanui 
Ce'I'I011<li fJ\B3) HOcrynatoT He paHe<! qeM qepe3 I S 'I8·COII. OrpiIllIIelD.e 
COnpoBO~eTC~ nOJlllllellHeH TOWIIOThI H PBOThI, CJWd.OK 60.11"10 8 
otiABCTH lKHIIOTII, ttpOBllBhIH nOllocoN, 803ID1KIIOBeIlHeH cYAopor, 
npoCTpilqHH H KOJ\J\BIICII. Kmc npaBHAo. CHepn. HIIc:rynaeT '1epe3 6-
8 AReli. npH J1eTIIJ\hHoA HIIToKCHKlIqHH XllpaK,TepHI.I TIIJKMLle nopa-
)!teHIUI neqellH H CeAe3ellK!f. reHOppanl'leCKHe lJaJleHIUI II -)!teAYAO'i-
HO-KHWe-mOM t"p4KTe. J1HMrjHnwleCKHX y3MX 6plOwuoA nOJlOC11! H 
CJW>Hl>Ie H3MeHeHIUI Ii yAbTpaCTpyK1j'Jle nOqeK •. 

Ta6Auqa 6 

.Cuoc:06 •• eAe:RHK LD, Nr/r.r 

Mopc:su eBRBE. auyrpH6plOWHH1IQ 0,00005 

auyrpHMWWe-IJIO 0,0008-0.003 

DOA,&OJlHD 0,2 

Koul1r:a" aHyrpHMwwe'lio 0,0002 

KPOARJ: aHyrpKMNWe'IIlO 0,0005 

Collo"" anyrpKNwil!e'laO 0,0006 

Ms.lIn. auyrpHaeftRD 0,0026 

.1IYTPH6pIOWHllno 0,006 

IlOAKOJQIO 0,0015 

Kpyca UO~O 0,02 

Kapa •• UQAJ:OJaIQ 0,013 

Ko)u JIOA,ItDJQlO 0,035 

PHqnny. KaK noTeIJ1lHllA""OWY nOpa>Kaloute><y erellT)', npHC}'IllII 
MHome He,o.OCT8TJCH, H3-38 KOTOphlX aLiCOKO'IOKcit'lHLlA TQKCHH pe-
BAbHO He COCTOlIJI HII ~PY'KellHH lUI OAHoA H3 apMHA. I'1IIIHII H()o 
lIteT OKll3h1Bl1T1> nop41icatoD:lee AeliCTBHe TGIIhKO·. B3P030Ah1l0M co
CTDJlHHH, TlIK KlIK AM Hero He XBpaKTepHO KO)!tHo-pe30ptSnlIIHoe· 
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According to estimates of experts of the World Health 
Organization the lethal dose of unpurified ricin in aerosol state is 
on the level of the inhalation dose of vapors of sarin, while the 
lethal dose of purified ricin is less than the lethal dose of 
substance VX. There are reports of the possibility of the 
[potentsirovaniye (transliterated) potentiation? - Ed.] of the toxic 
effect of ricin by ionophores: however, quantitative data on 
[potentiation? - Ed.] have not yet been published. The toxic effect 
of ricin on the man is well studied due to the frequent cases of 
poisonings by castor beans. The minimum lethal dose of ricin for the 
man is equal to 0.004 mg/kg. The first symptoms of injury (hemorrhage 
of the retina of eyes) begin not earlier than after 15 hours. 
Poisoning is accompanied by the appearance of nausea and vomiting, by 
severe pain in the stomach, bloody diarrhea, onset of spasms, 
prostration and collapse. As a rule, death begins in 6-8 days. With 
the lethal intoxication are characteristic the severe injuries of the 
liver and spleen, hemorrhagic phenomena in the gastrointestinal tract, 
the lymph nodes of abdominal cavity and marked changes in the 
ultrastructure of the kidneys. 

Table 6. Lethal doses of ricin for the mammals. 

*(See Original). 

Key: (a). species of animal. (b). Method of introduction. (c). 
LD, mg/kg. (1). Guinea pig. (2). intraperitoneal. (3). 
intramuscular. (4). subcutaneous. (5). Cat. (6). Rabbit. (7). 
Dog. (8). Mouse. (9). intravenous. (10). Rat. (ll). Cow. 
(12). Goat. 

Ricin as potential agent, suffers from many inherent 
deficiencies, due to which highly toxic toxin has not been used by any 
army. Ricin can exert damaging effect only in the aerosol state, 
since for it is not characteristic skin-resorbtive effect. 
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AelicTBHe. npHMelleHHe PHl\II.1II • UP030Ah;IOM coCm""HH. 1"'1110 
lUll( H' B llIAe nopollllto HJ\H IUIneAb pBCTBOpB. lie ~03AOeT np06J1cM 
31111\HT1>1 OT Hero 1A0000T0'lI'O 0AHOro npOTHBor030), K4KH" HMeJOT 
MeCTO npH 3OII\HTe OT JKHAKHX OTpaIWlIOII\HX BeUICCTB HepBlIo-nopa-
JIHTH'IeCKoro A"iiCTBWI. 

PHllHII • '1HCTOM llMAe He MO"""" AHcnepmpO""TbClI A'O 03pO· 
30JIhHOro COCTOJlHIUI C nOMOlI\h1O pB3p .... H ... X 3aPllADB H3-3. nOTepH 
IXTHIHOCTH_ ,<\pD6AeHHe B3p"'.DM pBCTBDpDB HJ\H cycnell3Hli PHIIH-
II. Bape'IBCT caDH npo6AeM.... PKl\IIH, 6yA)"fH rJIHKDnporeHHDM. 
pBCTBOpHM TOJ\bI<O B 80AHWX CHCTeMax, HD CAM pB3J1arOeTClI BDAOH. 
Do""",,,e pBCTBDp'" pHIIHlI. 3aMep3BIOT, 'ITO C03AOCT AonOJ\l.HTeJ\h-
m.re npo6AeMl>l ero 6oeaDro npHMellellHll. Cycneu3HH pHl\IIHB • '1C-
ThlpeXlUlOpHCTOM yrAepoAe HCIlWThlIIIIAIIG B lUI'IeCTBe MOAeJ\hIl ... X 
CHCTeN npH H3 ... CI<BHHH MeTOAOB nepeBOAII 8 B3pD30ALHDe CDCTOlI-
HHe AP)'I'HX 6HOAOl1AeCI<HX BreIITOB. Ho AI06h1e cycneH3HH CBMH no 
celie JIBAlIIOTCII HeYCTOjjqRBYMH, pBCCMH8B1OTCII H MeWlIOT &MH-
CTIf'IeCKHe XBpBKTepHCTHI<H CSoenpHnBCOB. 

C .. wraeTCll. 'ITO PJIIIIIIi MOJK.". 6hITh npHMelleH B BH,o,e TOHKDAHC-
nepCl'9ro . nopowKa. paCl1loVllleMoro TeN HJ\H HH ... M cnoco60M IlBA 
nopolK!eMDl! TePPHTOpHeA. 3<J>cjIeJtTHIIHoe B03AeliCTBHe pHl\IIHB '1e-
pe3 0t>riiHLI AhJX4HHl1 B03MOlKHD npH }'CA0BHH. KorAII nopo'UOK HMe-
eT pB3Mep '14~ MeHee Sol 0 MKM. nOAyqeHHe H coxpBHeHlle TBKO-
rD nopowK~ conplVKeHD C AP)'I'HMH np06AeMBMH. 8 'l4CTHOCTH C 
npo6AeMoA npBAOTBpBlI\eHWI ere CIIe""HaaeMOCTH H !COMKO •• IIH8. 

PIIl\IfII • llIAe nopOIDXB HAH paCTIOpB nOABCp""eH Ae3BKTHBHpy-
IOlI\eMY,Ael!CTIIHIO yJlhTpll<PHOJIeTOBOro a3Ji.yqeulUI - noAyqacoBBlI 
3Jtcn03Hl\11J1 plillHIlB B YAhTpB<pHOJleTe npHBOAllT K CIIH""eHHIO ero 
B!CTHBHOCTH. 1000 pas. no :noli JJpH'lHHe npUNCHCHHe PHlIHHB B 
43pO~0AHp08B'IIIOM COCTOJIHHH • }'CAOBWIX COJ\I.e'lHDII PBAH"IIHH 
)jDlIICT IihlTlo He~eirnlliHIDl. ' 
. Cephe311 ... t.I He,a.DCTBrKDM pHIIHIIB 1I1W1eTClI OTcyTCTBHe y Ilero 

I5t.iCTj>oAeAcTlllui. TOKco~elCT '14CTynBet lie pBllee 15-72 '.COB 
nOClle H'ITOI<CmtBIlHiI. 

3<P<!ie.cTilB,.oe IIpHMelleHHe pHl\IIH4 • COlpeMeIlH"'X YCIIOBHJlX 
KpBlille MBJlOBepDllTllo. AM ADCTH>KeHHlI O ..... DrD H TOro >KC 3<jKI>eK-
T. Bec 6oenpHnBcoB HJ\H APyrHX cPe,a.CTB AOCT4BKH pHIIHn. npHMep-
.iii B 3 pil3B npe .... w.eT sec 6oenpHn4coB. CII4P">KCIIII ... X 3.pHIIO ... 
. CAe,l.o8Bno..U.no, C03ABHHe cyneproKcH.II ... X pHltHHOnDAol5HLlx 

BellleCTB III! bl5l!11\ilet rooeHH!! nOpB""41OlIIeli MOIIIH XIIMH.eCKDro 
, OpYJKHlI • 6yAYDIeM. 

5oT)'JlHUII'leCKHe TOKCHHLI 

TOKeHH ... 60KTepHli Clostridium botulinum - 60TyJlHIIII.eCltHe 
'TOJ<'CHII'" - "'JIlIIOTClI peKOPAHO .... COl<OTOKCII'lH ... MH BellleCT84~'H. 
; l,bBeCTllo ceMh 4HTHreHH ... X THnOB 3THX TOKCHIIDB (A.B,C.D, E.F II 
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The use of ricin in the aerosol state, just as in the form of powder 
or drops of solution, does not create the problems of protection from 
it (gas mask alone is sufficient) which are encountered with 
protection from liquid convulsant nerve gases. 

Ricin in pure form cannot be dispersed to the aerosol state with 
the aid of the explosive charges due to the loss of activity. 
Crushing with the explosion of solutions or suspensions of ricin runs 
into problems as well. Ricin, being glycoprotein, is soluble only in 
aqueous systems, but itself is dissolved by water. The aqueous 
solutions of ricin freeze, which creates the additional problems of 
its combat employment. The suspensions of ricin in carbon 
tetrachloride have been tested as model systems in the search for 
methods of conversion to aerosol state of other biological agents. 
But any suspensions by themselves are unstable, separate into layers 
and alter the ballistic characteristics of ammunition. 

It is believed that ricin can be used in the form of finely 
dispersed powder, atomized by one method or another over target 
territory. The effective action of the ricin through the respiratory 
organs is possible when powder has a size of particles less than 5-10 
~m. Obtaining and storing this powder involves other problems, in 
particular the problem of its tendency to cake and form lumps. 

Ricin in form of powder or solution has been subjected to the 
decontaminating [deactivating?·- Ed.] effect of ultraviolet radiation 
- half-hour exposure of ricin in the ultraviolet leads to reduction in 
its activity by 1000 times. For this reason the use of ricin in an 
aerosolized state in the conditions of solar radiation may be 
ineffective. . 

A serious drawback in ricin is the absence in it of speed of 
action. Toxic effect begins not earlier than 15-72 hours after 
intoxication. 

The effective use of ricin under contemporary conditions is 
extremely highly improbable. For achievement of one and the same 
effect the weight of ammunition or other means of the delivery of 
ricin by roughly 3 times exceeds the weight of the ammunition, 
equipped with sarin. 

Consequently, the creation of super-toxic ricin-like substances 
does not promise to increase the damaging power of chemical weapons in 
the future • 

Botulin toxins. 

The toxins of bacteria Clostridium botulinum - botulin toxins -
are record highly toxic substances. Are known seven antigenic types 
of these toxins (A, B, C, D, E, F and G). 
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G). ~h IIHX naH60Aee H3}"1ellIJLlM lIaJ1J1eTCJI TOKCHII TIIn" A. COCTO'.-
WHH lIa .00PYJI(eIlHH apMHH ClUA nOA lUIIq,POM .X •. 

SoryAHltH'IeCltHe TOJCCHULI npolt3BOAl"HCb • npo.,l1aWlAeIfHO,,"1 "'lICU" 
Ta6e. ~eii1lJIIH npOJpecc • """" .... 011lH noAY"eIllU' TOJ<CHIIOIt CM3a1l 
C HClOAb3QBaIlHeM 60Aee TOKCHrnlJllblJ( WTIIMMoil C5aKTePHIi-npo~ell
T08 TOKCHHa, noAY"eilIlLIX MeTO,o,iIMH Tpa.I>,IIl\IIDJn.oIi CeAeKnmilWl !"ell-
1.0A .IUUKenepHH. B 01mtMlWollLlX yc'ICi8H;'X • 1 MA KYAbTYPaAt.1I0A 
cPeALI MOJl(HO nOA}"luTb'»,O 1,5 MAli: AeTaAbIJblX A03 TOKeHlla TIIna 
A, 2,0 MAlI. - ,.oKCHlla THn;, B. H AO 142 MAiL ....!i TOKCHlI8 '!itna D. 

t./IJI K4>KAOrO ToKcHreHHoro nma H3BeC'nlO 'lIecKCw,Ko AOAe;;y: 
MplIWC q,0PM. npH'leM B K4>KAoii H3 HIIX COAep>KHTCJI lIeiipoToKcHH 
C MOAeKYMpnblM BeCON npHMeplIO 150000 AubTOIIOll, acCOttHHpO-
BaHHwA .C 'II~OK.CWUlblM" 6eAita.MH- C-rpY"~ .acc,ouHHpOB.iIllLl~ 
6eMOB ne H3}"1eHa, a \IX POJIb, KaI< nOAaralOT, coeroHT B CTD6l!AH3D-
ItHH H.3alJ.UiTe lIeApQTOKCHna. .' •... ·.~·t "'I. _\ ~'.':' 

XHMH'IeeKoe crpoeHHe (aHHHoKHbiomaJI ,!,OCJ\~OtiaTef\blI~) 
HeiipOTOK~HIIOB fCT4IIoaA"l'a " 8p-~ ro~x, XOTlI oTA~~II!o1e"lIeiipo
TOKCIIHI>l &.wt ~)"IeJlI>I B KPHCMMII'IecKOii .papMe ell\e _.194.6 f!J1>Y: 

. . Kp,IICTIIMH'lecKliii lIeliJlO1llonllblii 10ICCIIH THna A BLlAeAJleTClj. 
BRAe 6eCl\l!eTHblx HrA. Ere. MOA'rKy.iIB,npe,\CT~eT. ,eo60.r.~YAo
MelUl)'lo.rAo6yAY e MOAeKYMpHOH MaeeoH OKoAO l,s.oolio AdAhto; 
1108,.8 COCTaB KOTOpoii BXO,&.HT AO 1500 aMHlloKHCAontioix OCTaTKOB. 
AOMellw (cy6loeN11D11\L11 A .k. B npeACTBBAlIIOT c060ii AH'I~itllble nci!<; 
unenTiWoI e MOAettyAllpHlolM BeCOM. npHMepHo .. Slooo II ,990lio 
A8Ab1OH!,B eoaraeTC'TliellHo. .... 1 . :;;, , ,. 

, B CYXOM COCTOlI'!HH H3MeAb'leHHblH 6OTYAHHHQeCKHIi1OK.CHH MO-
Jl(eT.AAlfTeAblloe BpeMJI eoxpBlUlTbCJI 6e3 nOTepH DKTHBIIOcrH H B 1'8-

KOM 8RA~ npHMeHlllLCllIlyTeM pacnblAeHHlI. BO ..... Lle p.CTBOP'" cSoT)'
AHlJllqeCltHX TOKCHIIOB lIeYCTOii'lHBW. fieHpoTOK,CHH THnD A Tepiter 
80,," aI<TIIBIlOc:n\ B TeQeHHe 2-x .cyroK.,~. OIl>8.!H'IHBDeT I!Q3MOJl(-
HOCTH no npHMeKe.1H1O 6oryAHHH'IecKHX TOI<CHl.OB nyreM AIIcneprH; 
poaallHll HX BO ........ " pBcmOpOB_ t./IJI nOBLlWellHll, yCrQl\'IHBO,,",. TO*-, 
CHHOB B BOAlIYH pGCTBOp AOnOAJI~I~ BBoAATCJi npOTe~Hbl. aJ.IH: 
HOJalCAOTW H K)'JCAeHlloBwe -KHCAO'I'IaI:., ~ . . .... I 

.. TOItCK'IeCKOe AeHCTBHe 6crryAHHH'lecicHx TOKC;:UHOB CBR3tllfO' C 

HapYWI'HHeM' Helipo-MWUe'lIlOli .nepeAJI..H· BCAeAct:BH.e 6AOKM"',BW-
AeA,mHll eueTHAXOAHHa .B eHH.nCDX. BMeCTe c, TeM B npOilBACHHH 
TOt<CJI'IeCKOfOAeliCTIIHll 3THX TOKCHItOB HrpaeT· POAb lteAiI'IHe Y IIHX 
q,epMeHT.THBHOH aKTIIBIIOCTH H 06YCAOBAi!HHU e.o cnoc06l1o<;Ti. 
B"'3b1BaTb ntAP0AH3 CHHallTOlipeBHHB - npOTeHII .. , .xo ..... ll\ero I co-
CTBB MeMllp!ll'bI CHHancoB.' 

fia'laAb'IbIMH CHMmOMaMH nOpBJI(eHHII 60ry AHHH'IeeKH>," TOKCH-
HaNk lIiIAitIoTCJt TOwHoTa, AII"PeA, 'I'OAti~H" 60AI. II roAOBoKpYJI(e-. 
mle':: )"ioNMeMocTlo, b.a60cn>, 3Dnopbl: B nOCAe,&.yiotUltx 4Ja3DX nl'I:I' 
lIBAeRHlI HIlTOKcm<aqHH pBcCTpBlIalleTCJi 3pe.lllc, nOlllWleTCR cy;cil-
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Of them most studied is the toxin of the type A, which was in service 
of the army of the USA under the designation "X". 

Botulin toxins have been produced on an industrial scale. 
Further progress in the technology of obtaining toxins is connected 
with the utilization of more toxigenic strains of the 
bacterium-producers of toxin, obtained by the methods of traditional 
breeding or genetic engineering. under the optimum conditions in 1 ml 
of cultural medium it is possible to obtain 1.5 million lethal doses 
of the toxin of the type A, 2.0 million of toxin of the type B and up 
to 142 million of toxin of the type D. -

For each toxigenic type are known several molecular forms, each 
of them containing neurotoxin with molecular weight of approximately 
150000 daltons, associated with the nontoxic proteins. The structure 
of the associated proteins is not studied, but their role is assumed 
to consist in stabilization and protection of neurotoxin. 

The chemical structure <amino-acid sequence) of neurotoxins was 
established in the 1980s, although the separate neurotoxins were 
obtained in the crystalline form as early as 1946. 

A crystalline neurotropic toxin of the type A is separated in the 
form of colorless needles. Its molecule is a [two-domain? - Ed.] 
globule with a molecular weight of about 150000 daltons, which 
includes up to 1500 amino-acid radicals. Domains <subunits) A and B 
are linear polYPeptides with molecular weight of approximately 51000 
and 99000 daltons respectively. 

In the dry state the ground botulin toxin can be preserved for a 
long time without the loss of activity and in this form be used by 
atomization. The aqueous solutions of botulin toxins are unstable. A 
neurotoxin of type A loses 80% of activity in 2 days. This limits 
possibilities on the use of botulin toxins by the dispersion of their 
aqueous solutions. For increasing the stability of toxins in aqueous 
solution additionally are introduced the proteins, amino acids and 
nucleic acids. 

The toxic effect of botulin toxins is connected with the 
disturbance of . neuromuscular transfer as a result of the blocking of 
separation of acetylcholine in the synapses. At the same time in the 
manifestation of the toxic effect of these toxins plays role the 
presence in them of enzyme activity and the caused by it capacity to 
produce the hydrolysis of [synaptobrevine? - Ed.], a protein, which 
forms part of the membrane of synapses. . 

Initial symptoms of injury by botulin toxins include nausea, 
diarrhea, headache and vertigo, enervation, weakness, constipation. 
In the subsequent phases of the manifestation of intoxication the 
vision is disturbed, appears dryness in the cavity of mouth, are 
paralyzed the muscles in nose and larynx. 
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CTb B nOJloCT\l pTa. nap4JlH3ytOTCA NLlWIILI II 1I0CY H rOpTallH~ PCqb" 
CTftllOBHTCll 3aTpYAlleHllOii. HIIOrAfl Uea03~IO"'lIoH. MblWllLI accro 
TeM nOCTenellRO CMtielOT. AI>IxallRe lIapywa .... CR. TR"'eAIJC OTp"O' 
AeUml '36ttaINHB4IOTCR AeTMLJILIM HCXOAOM • pe3YAbTaore napaAH'fO 
AI>IxaTeIILIloii NYCXYMTYPbI H cePAe'Utoii N .. WqLl. 

nepaLle npR3R4JOJ n0p4Jt<eHHJI npH OpaAbIION nOCT}'IIAeIlHH TOK' 
CHlla HaWuo.AllloTCll He p4Hee 'leN 'Jepe3 J 2-72 '1aca. npH Hllr"",,· 
I\HOIUION a03AeACTaHH' npOAOJUKHTI!.A ... IOCTlo CKPLITOro neplto ..... 
NeHl>IUe H NO"'"" tiLlTl> AOnOJlIIHTe.AloIlO YMCllblUel14 nyreN YBeAKqe· 
IIH>I A03L1 TOKCHH4. 

AaHlIWe no Cp4BHHTeJlblJoii TOXCH'IHOCTH lIeiipoTponllLlX tiory· 
JlHlllAeCKHX TOKCHROB npeACTeJllleRLI B TlltiJ1; 7. npH BlJyrpKtiPIO' 
WRIUION neAeHHR HWDaM lIaRtiOJlee sLlcoKHii ypoBellb TOKCJlqRO' 
CTH OTMe'JaeTCli Y lleiiporoKcHHa TImll A. H:J MtiOp4TOPIJLlX }KHBO' 
TIIL1X RaH6OJ1ee qyaCTl!JiTeJIl>Roii K 'AeiiCTBHIO tioryJIHIIH'IeCKHX TOX' 
CHIIOS llBJlJleTCJJ MOPCKIIJI CBHHKII; Wo1I KOTOpoii JleT4J\bHWe A03W npH 
BHyrpRtiPJOWHIIHOM, HJJraAIIWtOIIHOM' H Op4JIbHOM IIBeAelJHH pU1J1>J 
9,4'10.1, 3,IS'1 0-5 H 1,87'1 0-4Mr/ xr COOTBeTC1'IIeJIJIO. 

3i1<!>HKCHp08llHII4JI JleT4J\bI{4lI A0311. tiaryAIIllll'leexoro TOxeHRa 
AIt.R '1eAOBeltll npR" OpaAbHOM IIBeAeJlRR 114X0AHTa a npeAeJllIX 
1,4"3·1 0.6 ~ 1,43'10.5 Ml'/xr. HcoOJlli3YlJ NeTOAW NOACAHPOBftllHll 
(nepeliOClo A03, nOJlyqellHblx • 3xcnepJiNellTllX JIll AJltiOpaTOPIIWX 
lIUiBoniwx, lIa '1eAoaexal; nOJ\Y'le~ eJleA)'lOII\He BeJ\H'IHIIW IipoMlo' 
3RpyefoiWC JleTlWdIl>JX A03 tibryAIIH .... eCKoro "TOKcHHa AM q""ORe",,: " ,9' " - npR nap31!TepaAblloN BBeACHHH ••• _ ••••• 3· J O' Mr/Kr; 

. - opa RIII'IWIlIHOJDION aaeACJlHH ____ ._ 3· J 0.8 •• rlKr; , 
:- npH OpaAbllOH ilaeAeJlHH __ ........ _ ... _ ... 3· J 0.6 •• r/Kr. 

" , Aen.uawe_ADU S01'J"' ..... ea.x To.a ••• ~ NNlUK 
. ape •• YYpaGp,UlH •• ON •• CAC ••• 

"': . '". 
THn 'IOXCHUa' 

"", ., A, 51000' 99000 
,"',' " B 53000 II iooo 
.', c 53000 98000 

D 80000 110000 

8 50000 102000 

", ' 51000 108000 
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Speech becomes difficult, sometimes impossible. The muscles of entire 
body gradually weaken, breathing is disturbed. Severe poisonings have 
lethal outcome as a result of paralysis of respiratory musculature and 
cardiac muscle • 

The first signs of injury with oral entry of toxin are observed 
not earlier than after 12-72 hours. with inhalation, duration of 
latent period is less and can be additionally reduced by an increase 
in the dose of toxin. 

Data on the comparative toxicity of neurotropic botulin toxins 
are presented in Table 7. With intraperitoneal introduction to mice 
the highest level of toxicity is noted in the neurotoxin of the type 
A., Of laboratory animals most sensitive to the effect of botulin 
toxins is the guinea pig, for which lethal doses with intraperitoneal, 
inhalation and oral introduction are 9.4·10·', 3.18·10·· and 1.B7·10·· 
mg/kg respectively. 

Established lethal dose of botulin toxin for the man with oral 
introduction is within the limits 1.43·10·'-1.43·10·· mg/kg. Using 
methods of modeling (transfer of doses obtained in experiments on 
laboratory animals to humansl are obtained the following values of the 
forecasted lethal doses of botulin toxin for the man: 

- with parenteral introduction •••• 3·10·' mg/kg; 
- with inhalation introduction •••• 3·10·' mg/kg; 
- with oral introduction ••.•• 3·10·' mg/kg. 

Table 7. Lethal doses of botulin toxins for the mouse with 
intraperitoneal introduction. 

*(See Originall. 

Key: (al. Type of toxin. (bl. Molecular weight. (cl. Domain. 
(dl. LD •• , mg/kg. 
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JilU"MJIllHOlfHDSI ,,"030 t5OTyAHlutlieCKoro TOKCHnO, .Llpa~eJlmUI 
BeAH'lHHoii LCtSO, oqeHlIlIlIeTCJI BU'I'IHHOii 0,02-0,1 Mf.Mim/Ml • 
no 3TOM)' nOK834TeA1O 1ioTy.lllf'lIf'IeCKHii TOKCHII He Mellee '!eM B 
7 SO pa3 TOKCJNllee 34JlHII8 H B 100 pa3 TOKCH'!lIee 8elllecnll VX. 

HeCMOTpll 1111 CTOJ\I> BLiCOIt}'lO TOltCH'lIIOc:n- npH nOlleBblX Hcnhl-
TIlIIHRX, npoBe,!.cIIIILIX • CUlA, B xOAe 1t0TOPLlX lIotyllllHH'leCKHii 
TOKCHH AHcneprnpoBIL\ClI II3A rpynnoii npllBlI3lIIlHblX lKHBOTI.blX, no 
'!HClly cMeptellbHblX nOpalKellKil IioTyJlJllUl'lecKHii TOI<CH\I lie ua 
MIIOro npeaocxoAHA oTpOL'III.olI\Ite 8ell\ecrall lIepBllo-napllllHTI''Ie-
Cltoro AeiicraHll, npHMeHellflble TeM JKe cnOCOCiOM B rex lite yCIIOBH-
$IX. CAe,a,ye1' HM..", B BIIAY, 'ttO B :noM 3KcnepHMeHTe MOAeAHpoaa-
AOCl> IIllnllACIIHe 1111 lIe31l11\HII\elIII}'IO lItHB}'IO CHAY nponIIIHHKa. npH 
aJ<1HBHOM npCITHBo.a,eiicraHH (npHMeHellHe npCITHBora30B H Aj>.' pe-
3YAIoTIIT CiLIA 6101 B nOhb3Y OTpaIIJUIIOII\HX 8eJ1(ecTII. 8 AOXAMe 1<011-
CYAIoTlllITOB 803 .3Apaaooxpallell'lecJUle IlcneK'I'U XHMHQeCKoro II 
6HOAol'll'leClCoro 0PYJIUUI. npHBOAHfCII cpaBllellHe lVIolllllAeii nopa-
lKe\IHII 6ot)1 JIJI'IH'IecJ<HM TOKCHIIOM H lIell\ecraoM VX, AHctepmpo-
84HHWH AO 'l4CTJ1l1 pa3MepoM S HICM. npH YCIIOBHII paCX<WI K6lK,&.o-
ro H3 llwi. no 4000 Kr,. npHMeHHTeI\hIlO It 3TOM)' cueffilpHlO IioTyAII-
HIl'lecKHH TOKCIIHoMnopaJKlUlACI> mOIl\lIN> 12 KM2 •• TO BpeMJI kAK 
Bem,eCTBO VX HaHOCWIO noplI)J<eHHe \Ill mOlllllAH AO .. 0 kM2. CAe-
AYet.3IlMentTb, 'ITO B npHHSTOM cqeHllpHH npHMellellHe lIellleCTBa 
VX npeClleAoBlL\o UeAJ. \IlIHeCeHHll HHrllJlllUllOHHYX nopalKellHH. Ho 
BCII\eCTBO VX NJeT 311a'l\ITeAJ.HO CiOhbWHe mOll\aAH nopalKeHHJI npH 
npHMeHelIHH ero • BHAe rpy6OAHcnepclloro 03P030AJ1 AAlI.HaHece-
\IHlI nopalKeHKiI '1epe3 "OJKy. no APYniM NJllllblM MlI AOCTHJKellHJI 
nOpalKeHllii '!epe3 KOlKHble nOKpollbl pacxoA BetI\ecraa VX COcraB-
AlIeT He GOAee 2-3-x Kr/rll. CAe,!.oB8TeAJ.llo. B paCCHOTpeHIIOM cqe-
IIllpJIII. npH>.eIIHB 4000 Kr Bell\ecraa VX. MOlKlIO Bbl38aTL nopaJt<e-
HHe "(m.oii CIL\bI 1111 lVIOII\IlI\H 13-20 I<M2. 

HecooTBeTCTBHe MeJICAY ypoBIiJl"''' TOI<CH'IlIoi:n. H 1tA0ll\/lARMH 
nopaJKeHHii CiOtyJIHHHQeCKHM TOKCHHOM II 8"111eCTIIOM VX. OTr'.e'lae-
Moe • pesyAbTanllC YCilOBHOro npH •• eneUHlI 31'HX nopaJt<alOll\Hxl . 
orellToa. lIliAAeTCB ClleACTBHeM PlINJ npH'IHlI. Bo-nepBLlX. npH n"pe-' 
BOAe II a3po30llbHOC COcTOBHHe TOKCHH pa3MrlleTci • 60Abllleii ere-I 
neuH. '1eM lIell\ecrao VX. BO-BTOpblX, cl>paKqHH 1l3P030Al1 TOKcHlla. 
HIlH60Aee ~4>4>eKTHBHLle npH HIlI'IWIUHOHIlOM JH)3AeiiCTBHH M MMe,o.-1 
II\Me pa.3Mep 5-10 MKH H Menee. pacceH"'OTCJI • BepxIIHx CAORX 
aTMoc4>epbl, lie AOCTllrllll nOBepxHoCTH 3eMAH. 8 cl>paKl\HII KpynllblX I 
'f8<:n1Q, TOKCHH4. AOC'tHrU nOBepXHOCTH 3eHAH, He aW3b1IJOJOT nopa·. 
JKeHHH HM npH non~IIHH HX JlD J(OlKnwe- nOKpOBbI, UK npH Mllr4AR") 
UIIH. B p'CCMa'TpHBlIeMOM Cl\eHapHH HMeil MCCTO i\lIIIbllHH nepenocl" 
D.3P030AJI TOKcKlla aTMoc.pepUWMH nOTOIUl",m, • XOAe KOTOPOro 
'IaC1'l> TOltCHlla nONJeprlWlCb AeTOKCHKal\HII 3B C'eT <jJaKTopOB OK-
PYlKalOlI\eii c~. • 
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The inhalation dose of botulin toxin expressed as value Let •• is 
estimated as 0.02-0.1 mg.min/m'. According to this index the botulin 
toxin is not less than 750 times more toxic than sarin and 100 times 
more toxic than vx. 

In spite of such high toxicity during field tests, carried out in 
the USA, in course of which botulin toxin was dispersed above a group 
of restrained animals, in terms of the number of lethal injuries 
botulin toxin not by much exceeded convulsant nerve gases used by the 
same method under the same conditions. It is necessary to keep in 
mind that in this experiment the attack on the unprotected live enemy 
target was modeled. With active counteraction (use of gas masks, 
etc.) result would be in favor of the poisonous substances. In the 
report of the consultants of WHO "Public Health Aspects of Chemical 
and Biological Weapons" is given the comparison of the areas of 
[effect? - Ed.] by botulin toxin and by substance VX, dispersed to 
particles of dimension of 5 ~, under the condition of the use of 4000 
kg of each of them. In connection with this scenario an area of 12 
kID' was covered by botulin toxin, while VX was applied over area up to 
40 kID'. It must be noted that in the scenario the use of VX pursued 
the purpose of the infliction of inhalation injuries. But vx gives 
considerably larger areas of coverage with use in the form of coarsely 
dispersed aerosol for causing injuries through the skin. According to 
other data for achievement of the injuries through the skin the use of 
VX comprises not more than 2-3 kg/ha. Consequently, in the scenario 
examined, after applying 4000 kg of VX, it is possible to cause the 
injury to live targets over area of 13-20 kID'. 

Noncorrespondence between the levels of toxicity and the areas of 
the injuries [area of effect? - Ed.] by botulin toxin and by VX noted 
in the results of the use of these damaging agents is due to a number 
of reasons. First, with conversion to the aerosol state toxin is 
[broken down? - Ed.] to a greater degree than the VX. In the second 
place, the fraction of the aerosol of toxin, most effective with 
inhalation and having dimension 5-10 ~m and less, is scattered in the 
upper layers of the atmosphere without reaching the earth's surface,. 
but the fractions of the large particles of the toxin, reaching the 
earth's surface produce injuries neither upon contact with skin nor 
with the inhalation. In the scenario in question occurred long-range 
transfer of the aerosol of the toxin by atmospheric flows, in course 
of which part of the toxin underwent detoxication due to factors of 
the ambient medium. 
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CakCHTOKCHII 

YcrpHliUbdi IfA CAKCHTOKCHH a nepHoA HltTCIIC"UI1IOrO HCCAeAOIU~~ 
11l1li ero caoilC11l (roAW 2-oil M"POBOil BoliKhi ,H nOCJIe80elllu.e ro-
AhI) OCTaMACK lIaH60Aee TOKCHqllhIM BellleC11loN, 3a HCKAlOqellHeN 
6aKTepHaJlbllhiX TOKCHIIOB. OH npHaAeKaJI BIIHNaHHe Cnet\KaJlHCTOB 
B 06J1aCTH XHMll'leCltoro 0PYJKlUI npelK,l.e acero nOTONY, q10 H~leeT 
lIe60JILWOH NUl TOltCHIlOB NOJleKYJUlpHl>lii Bee. 'ITO A/lBaJlO lI"AeJt<Abl 
Ha CII1JTe3 TOKCHI'" HJ\H ere TOKCH'IHhIX npOH3ROAHhlX. 

nOllaQMY CIlKCHTOKCHII AM HCCJle,I\OBaTeALCKHX l\eJleii Aotihl-
IIMClI H3 ..... OBHThIX ycrplll\. AM qero npHXoAHJ\oCI> nepepa6.ThlsaTl> 
HX B OrpONl1LIX KOAII'leCTIIIIX. B .1966 roAY Ii. WaHI\ C COTJlYAlIHKa-
MH aoelulO-XHMH'IeCltHX MtiopaTOpHii H3 ¢>op-r-AeTpHl<a MHIIHCTep-
CTBIl apMIiH. ClllA noK&3llJl, qro TOltCHII ycrpHll H TOKCHII, BhlAeJlell-
IILIii H3 OAHOKAeTO'lHWX MOPCItHX 1I0AOPOCJIei'l fNilloCPJl4reMJIT 
Gonyaulilx CIltenella). 1I11J\l!I0TCll HAellTHqHhlMH H qro TOKCHqllOCTb 
YCTpHq oliYCJIOBJleHa TeN. 'ITO YCTpHqLI nHTaiOTCll 3THNI;I 0AlIOKJIe-
TO'IIlhlNH BOAOPOCJUlMH. :no OTKphlTHe AlIJIo B03MOlKIIOCTb pa3pa6o-
TaTl> TeXlloAorHIO nOJlY"ellllll CIlKOITOKCHI", HllhiM nyroM -nyroM 
KYJlbTHBHpOllall1lll a 41epNeHTepax TeX CIlMhlX BOAOpOCJIeii. CORceM 
IIW8HO tibIJI OTKphIT HOBbIii HCTQqHHl< nOJlY"eHHII caKCHTOKCHHa • 
JinollCKHNH HCCJleAoBaTeJUlMH B 1988 rofoY OTKphIT BHA MOPCKHX 
6aKTepHii, KOTOphle III1J\l!lQTCll npoAYl\etrrONH C8ltCHTOKCHIIiI. TeM 
caMhlN IiLlJlH c03,llaillol npe,a.nOChIJIltH It pa3patiOTKe MHKp06HoJlorn-
qeCKoro .teroA/l nOJlY"ellHll CaltCHTOKCHlla. otiell\aIOU\ero 6b1Th 60-
Jlee 3cj>cj>ekTiullibiN no cpaBHellHlo C M!!TOAON, OCIIO&aIllIOM H' KYAb-
THBHpOBaliHK AHllocj>Ml'eJ\JUlTa. . 

XHNH'IeCIClUI DpHPOA/l caKCHTOKCHlla tiblAll YCTBlloBAell6 B I 97 1 
roA'/" II ero crpoeliHe OKOllqaTeJ\bllO YCTOIIOaAellO .. 1975 roAY. 
CaKCHTOKCHH JlaAJleTCli 43OTcoAepxDutHN OClIOBallHe"l. KOTOpoe c 
XAOpHCThI>/ BOADpoAOM Otipa3yeT lCAOPfHAp8T. MOAeKYJUlpllhlil Bee 
CIlKCHI'OKCHHa II 410pMe XAopl'IfAPaTB paBeH 354 AaJlbTOHOM, a B BH-
Ae CBolioAHoro OCHOBBHIIlI 281 AMbTOH)' HAH TOAbKO B 2 p838 
60JlbWHii no cpaBlielUllO C '.p"IION. AHlCAOPrHA.P~T CBKCKTOKCHHa 
npeACTallJ\l!eT co6oA 6eJILIli nIrpoCt<on..,IIh1H nopowoK, xopowo 
paCTBOPHNblillI BOAe, orpBHH'IemlO paCTBOpHNhliI • cnHpT'X H AeN'-
HOH YKCYCHoA KHCAOTe, lIepaC11lopHMhlii B oprllllH~ecKHx paCTBOPH-
TeJUIX H lKJIpax. B cIIoPMe AHlCAOpntAJlllTB CIlKCHTOKCHII JlBAJlCTCJI yc-
TOi'lqHBhIM BeuteC11l0N. OAa8HIllHMClI npH 200·C C pa3AolKeIlHcN. 
BhlAep:lKHB8eT Itarpesall"e B BO .... ,hlX paCTBopax B aBTOKA~BaX npH 
TeMnepaTYl"' AO 120·C tie3 norepH aKTH8I10CTH. AonYCKaeT nepe-
BOA B UP030ALHCM! cDC:1'OAUHe AHcnepmpoBallHeM pacmopoB H. DH-
AHMO, NeTOAON repMll'lecKoA B03roIlKH. 

TOKCH'IeClCoe AeHCTBHe CA'::CHTOKCHHO 06YCAOB;\eUO era eno-
C06HOC'ndO 8W3WKn 6AoKAA)' npe- H nOC1'CHllanCH'IeCKHX HOllllblX 
ItaHaJlOB. XapaKTeP B03AeiiCTBHlI CIlKCHTOKCHHa lIa qeJIOBeKa xopo-
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The oyster poison saxitoxin in the period of the intensive 
investigation of its properties (years of the 2nd world war and 
postwar years) remained the most toxic substance, with exception of 
bacterial toxins. It attracted attention of specialists in the field 
of chemical weapons, first of all, because it has molecular weight low 
for toxins, which gave hopes for the synthesis of toxin or its toxic 
derivatives. 

At first saxitoxin for investigation purposes was gotten from 
toxic oysters, for which it was necessary to process them in vast 
quantities. In 1966 I. Shants [transliterated] with coworkers of 
chemical warfare laboratories of Fort Detrick of the Department of the 
Army of the USA showed that the toxin of oysters and the toxin, 
isolated from unicellular seaweeds (dinoflagellate Gonyaulax 
catenella), are identical and that the toxicity of oysters, is caused 
by the fact that the oysters feed on these unicellular algae. This 
discovery made it possible to develop technology of obtaining 
saxitoxin by other means - by cultivation in the enzymes of these' 
algae. Was very recently opened the new source of obtaining 
saxitoxin. Japanese researchers in 1988 discovered type of marine 
bacteria which are producers of saxitoxin. Thus were created 
prerequisites for the development of the microbiological method of 
obtaining saxitoxin, which promises to be more effective in comparison 
with the method, based on the cultivation of dinoflagellates. 

Chemical nature of saxitoxin was established in 1971, and its 
structure was finally established in 1975. Saxitoxin is a 
nitrogen-bearing base, which with hydrogen chloride forms 
hydrochloride. Molecular weight of saxitoxin in the form of 
hydrochloride is 354 daltons, and in the form of free base 281 daltons 
or only 2 times greater in comparison with sarin. Dihydrochloride of 
saxitoxin is the white hygroscopic powder, readily water-soluble, 
soluble to a limited extent in alcohols and glacial acetic acid and 
not soluble in organic solvents and fats. In the form of 
dihydrochloride saxitoxin is stable substance which melts at 200°C 
with decomposition. It withstands heating in aqueous solutions in 
autoclaves at temperatures to 120·C without loss of activity. It 
allows conversion to aerosol state by dispersion of solutions and, 
apparently, by thermal sublimation. 

The toxic effect of saxitoxin is caused by its capacity to cause 
blocking of [pre- and postsynaptic? - Ed.) ionic canals. 
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UIO H3)"leU 8 CBJl311 C HMeaWHMK Mecro CA}"IU,.IH «IUlpaAHnt'leCKHX 
oTjldsJleuHII C"LeAO!illblMK MOMlOCKdMK •• B apOIKH CUlA C8KCIlJOK-
CHfry K4K TOKCHIIY. HMefOlI\eMY aOefUi)'!O 311aQKMOCTb {mIHlary 
loxlns). !iblJ\ npHCaDeIi WK<PP «TZ». TOKCHKOJlOI'HSI ca"CHTOKCHlla 
!iLlAa AeTllJlbliO K3yqella B 3Al1<BYIICKOM apcellaJIe. 

nePBblMK npH3Hatt8MH OTpallAeHHlI caKCHTOKCHIIOM SlRMIOTC~ 
OHeMeHHe ry6. Jl3b1Ka H 1t000llXOB nllAbl\eB. 1t000Pble nOlllWlJOTCJI cny
CTlI HecKOJIbttO MIDIYI' nOCJIe nOlUl,¥JlHlI TOttCllllA a 'JI(eAYA0tt. B nOCJIe-
A)'IOlI\eM lIacrynaeT o611\ee paCC'IllOiiCTBO MblWe'lIIOli 1t000001lal\lIl1. 
conpoBolKAlleMoe lIapaCTll1lHeM CAOIiocTH. I'OAOBoKpf'KenHeM. 1'OJ\0-
BHOH 60J1b10 H COIWIBOcn.!O. nOC1p4A4BllDle OMIIO COXPIUUIIOT no
HlI7b BnAOTb 1'.0 HOC'l)'lVleHHlI CMepnt. BbI3b1MeMoli DlIpaAHqeM AbfXa-
TeALIiOH Myt:J<yAlltyploL CMepn. 'H4crynaeT • 3aBHCHMocni OT /JP3b1 .. e-
pel 2-'- 12 "acos • .l\eTlVolofllole A03b1 COK<:m"OI<OOIll II 3aBHCHMOCnJ OT 

cnocolia Bse,a.ellJul ero B op ..... Dl3M JlB60pa-ropHIoIX lI<HJI011lbIX COCTa.
JIJOOT n.lCll'lllble - AeCllTble AOJIH Mr/u {CM. m!iA. 8). qeAOaeK npH 
OpaAbllOM BseAefDlII ClII<CHTOKCIRIIl IIBJ111e1C11 6o.\ee 'l)'BC"IBJrTeJ\LIlbIM, 
Qell )J(HBOTIible. AeT8J\bI1IlJI 1'.038 CBKCHTOKCHIIa npll op!WollOM nOCT)'lI
JlelDlII ~ qeJ\O&eU p8BIIII (~.0-7.01· 10-3 wlu . 

B 1989 roAy cnel\HBJlHCTBMH Me)l.HI\HIICKOro HCCJleAOBliTeAbCKo-
ro HIICTltTyTa III1<pettI\HOIIHblX 60J1e311eii apMIIII CWA ($opT-Ac-
TpHK. nrraT MepKJleHAI 6blJ1o 06H4py)J(ello, 'ITO CaKCHTOKCIIH npH 
IIHraAJll\HOHIIOM BBeAellHH MblwaM npHMepHO • 1 0 p43 TOKCHqllec • 
qeM npll IIl1ytpllBellHOM H Bllyrpll6pIOWIIIIIIOOI III1C1\eIlIlH. 3TOT <pc-
1I0llell OIi'bRClUleTClI TeM, qro npll HllraARl\HH AeliCTBHe caKCHTOKCH-
lIa ual\eAello 114 opraH {JlerKlle). 4 lie 114 opraUII3M II l\eJ\oM. 'ITO npo-
IICXOAHT npH IIl1ytpHBellllOM s8eAellHH. IH6eJ\b )J(IISOTlIOro 118cryOO
eT 113-38 IlapywelllUl q,YIIKI\1I0IlHPOBIIHIIlI OpraH4-MHWellll. AllaJIo-
rH'IlIoe AeliCTBHe Ha6JIJOJIPeTClI H Y lIPymx TOKCHIIOII. CnOC06I1b1X 
nopa)J(aTb )lerKHe (lIanpHMep. T-2 TOKCHII). Ha06opOT, II CJlyqau. 
Kor,o.a opr4l1oM-MHweHblo SllWIfOTClI He .. AerKHe. 4 ,6Jlyme oprSllbI. 
AeTMbHble A03b1 TOltCHHOB npH HIU'aJUlI\HH MOryT 6l.1T1o lIoJlee SLlCO-
KHMH. qeM npH BHyrpHBeHHOM IIBe)l.eIlHH. :no Ha!iAlO,o.aeTtR npH HII-
r~ItHH MHltPOI\HCTHHO. opraHON-NHweHLIO ttOTOpOro IIBAl1CTCl1 ne-
'ell&' C yqeTOM mro H4!iAJOAeHHR paCqeTIIOe 3H4qellHe JleT8J\LIIOii 
A03101 C4KCHTQltCHllil AJIR '1eAOaeK4 npH H1lraJUlItHH· pasHo 5 
Mr.MHH/M3. HJ\1f II 2 pa3a MellLwe. '1eM y lIell\eCTII8 VX H • 15 pa3 
lIellbwe. qeM Y 38pIll14. 

C4KCHTOKCHII. KBIt H IleKOTOPlole APyme IIH3KOMOAeK)OJ\Jlplll>le 
TOKCHHIoI (TeTp0AOTOItCHH. 6peBeTOttCHH. DaJIHTOKCHIl. 4HaTOKCHH-S H 
T-2 TOKCHU) cnOC06efl Bbl3101BSTb nopa)J(efIHII npH 114KO>KIIOii BnDAH-
KliUKH. AeTaAlaJUUI A038 C8KCKTOKCHlift npH AeiicTBHH Qepe3 KO>KY lie 
ycrAlloBAenft. B CA}"Iae 6PCBeTOKCHUB AQ34. IS 20 pa3 npeBblllIlllo-
U{aJI AeTaALuYlo A03Y npH nap31lTepaALlioM BseAeIlHH. IIC 8110131>188"8 
CMePTeAhJlblX HCXOAOB. 
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The nature of the effect of saxitoxin on the man is well studied in 
connection with the occu~red cases of "paralytic poisonings by edible 
mollusks". In the army of the USA saxitoxin as the toxin, which has 
the military significance (military toxins), was designated "TZ". The 
toxicology of saxitoxin was in detail studied in the Edgewood Arsenal. 

The first signs of poisoning by saxitoxin are numbness of jaws, 
tongue and tips of the fingers, which appear several minutes after the 
entry of the toxin into the stomach. Subseguently begins the general 
disorder of muscular coordination, accompanled by the increase of 
weakness, by vertigo, by headache and drowsiness. Victims usually 
retain memory up to the onset of death, caused by parlysis of 
respiratory musculature. Death begins depending on the dose in 2-12 
hours. The lethal doses of saxitoxin depending on the method of its 
introduction into the organism of laboratory animals are thousandths -
tenths mg/kg (see Table 8). Man with oral introduction of saxitoxin 
is more sensitive than animals. The lethal dose of saxitoxin with 
oral entry for the man is (4.0-7.0) ·10-' mg/kg. 

In 1989 the specialists of the medical investigation institute of 
the infectious diseases of the army of the USA (Fort Detrick, 
Maryland) discovered, that saxitoxin with inhalation introduction to 
mice is approximately 10 times more toxic than with intravenous and 
intraperitoneal introduction. This phenomenon is explained by the 
fact that with the inhalation the effect of saxitoxin is aimed at 
organ (the lungs), but not to the organism as a whole, which occurs 
with intravenous introduction. The death of animal begins due to the 
disturbance of the functioning of target organ. The analogous effect 
is observed also with other toxins capable of affecting the lungs (for 
example, T-2 toxin). On the other hand, in cases when not lungs, but 
other organs are target organ, the lethal doses of the toxins with the 
inhalation can be higher than with intravenous introduction. This is 
observed with the inhalation of micro-cystine, target organ of which 
is the liver. Taking into account this observation computed value of 
the lethal dose of saxitoxin for the man with inhalation is 5 
mg.min/m', or 2 times less than for vx and 15 times less than for 
sarin. 

Saxitoxin like other low-molecular toxins (tetrodotoxin, 
[brevetoxin? - Ed.], palitoxin, anatoxin and T-2 toxin) can cause 
injuries with cutaneous use. The lethal dose of saxitoxin with effect 
through the skin is not established. In the case of brevetoxin a dose 
20 times exceeding lethal dose with parenteral introduction did not 
produce fatal outcomes. 
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Aetu ...... "'03101 CaItCllTOIlC1lKa 

BRA JllCHlarl1Ot'O CDDC06 18eAe.um LD50. Mr'", 

Muw. 11IyrpHlellnO 0.0034 

Muw. IHYTPHlSpJOWKJlHO o.ooa 
Mwm. Depopa.u.Ro 0.26 

Kpuca 11IYTPHleHRo 0.012 

Kpuca InyrpH6pJOlUB1IBO 0.0105 

Kpwca aepOpaALnO 0.19 

Mopa ... C&.fmu. DlpOpl.AWlO 0.135 

Kp ..... ~ layrpHaellno 0.003 

~OUIA IUYTPHnHJlO 0.0027 

Ko,ulta Depopu"Ho 0.28 

06e3UH& DepOpaAWlO 0.364 

Coesan. uep0p&A.uo o.la 
1.\ .. IIAeIlOI IJlyrpHlenuo 0.0034 

rOAy6. . nepOpaALHO 0.091 

npHMeHeilHe nOMJlHW{ p4CTBopl<feAeli. YCKOPHIOll\HX ~IlC
AepMallhl1Llli nepeHoc .e~eCTII. lie npHBoAlfJ\O K :JaMeTlloMY CIIHlK"-
IIRIO 8~HII A,eTaJLi,ULlX A03 p43AH'lllWX TOKCHIIOIi npn IlftKOlKlIOH 
anrWiKal\HH. B AJlTepaT)'pe npHMellelllle caKCHTOKCHII8 • BllAe pac-
tBOPOB MJI HBHeceHHlI KOlKHO-pe30p6'rHBllblX nopClKelU'H lie 06-
C'{lKACeTClI, 

• 
nlAHTOKCRH 

nlWlTOKCHII (lWI OTKpbIT }"IeuLlM" raaclicKoro YIIHaepcHTCTc 
CUlA H no 3aBeAelllloM)' • 3TOH CTpaJlf! nop"AkY nepB}'Io Hll<PoPMC-
nHlCi ° naAlnOKcHlle H O(lPC31\LI TOKCHICC HMH (ILIA\{ nepf!AGllbl a ::IA-
lKBYACKHli apceHGJi apHH". rAe 011 6LIA AeTaA""O HCc:J\eAoB.1l KBK 
Be~eCT80 i10A WHIjaPOH EA 3940. B 1965 roA)' COTPYAJlHK 3Toro 
"pCell4ilC McCrech CAeMJ\ nepB)'Io HB}"III)'IO nyllAHKcn,uo no TOK-
CHKOAOnm n4ilJlTOKCHllll. a. 1970 roAY rpynna TOKCHKOJ\OI". '3".
>KBYACKOro apCeJl5All BO fAaBe C AOK'tOPOM A>KeH ... tCOM BHKO",I onyfi-
AHKOBdAO 60ALUlyto CT41'btO no kTOraM HCCAeAOlUlllHJl TOKCH'UlOCTH 
na.lt.HTOKCHlla. B lill'l4Ae 80-x roAOB 6WM. H3)"fe1l6 XHMJtn naAHTOK-
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Table 8. Lethal doses of saxitoxin 

*(See original). 

Key: (a). species 
LD •• , mg/kg. (1). 
(4). oral. (5). 
• (9). cat. (10). 
Pigeon. 

of animal. (b). Method of introduction. (c). 
Mouse. (2). intravenous. (3). intraperitoneal. 

Rat. (6). Guinea pig. (7). Rabbit. (8). Cat. 
Monkey. (11). Dog. (12). Chicken. (13) • 

The use of polar solvents, which accelerate the transdermal 
transfer of substances, did not lead to noticeable lowering of lethal 
doses of different toxins with cutaneous application. In the 
literature the use of saxitoxin in the form of solutions for causing 
skin-resorbtive injuries is not discussed. 

PALITOXIN. 

Palitoksin was discovered by scientists at the University of 
Hawaii (USA), who, following what was established procedure in this 
country, passed early information and samples of the toxin to the 
Army's Edgewood Arsenal, where it was in detail investigated as 
substance designated EA 3940. In 1965 an employee of this arsenal 
McCrech published the first scientific report on the toxicology of 
palitoxin, while in 1970 a group of toxicologists at Egdewood Arsenal 
headed by Dr. James vik [transliterated - Ed.] published a lengthy 
article on the results of the investigation of the toxicity of 
palitoxin. In the beginning of the 80's was studied the chemistry of 
palitoxin. 
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CIIIlII. HCCJlCAOI\IITeAllMII II. ClllA II JinollHH IIw.II paCWHq'poBanll 
XHMH'IeCKaJI q,0PMY .... TOKCHIIII, nOAY'leIlLl CBeAeHHJI 0 ero XHM\I'Ie- -
CKHX CBOHCTBax. 34TeM 6w. ocymeCTaJleH CHHTe3 naAHTOKCHIlII. ItO-
TOpLlH npOAeMOHCTpHpOBIIJI 3ltCnepHMeJITllJlhllOe MIICTepcnO XIIMH' 
KOB. HO BP!IA .l1li noCJI}'JIWT nporpeccy S 06 .... CTH npOMWlL\elllloro 
110.11 yqellHJI 3TOro Bell\eCTBII. 

B lIa'lIl.llhIIOH $lI3e HCCJleAO_ii IlII.IIHTOltCHH BLI,&,eJULIICli H3 30' 
"HmA (.OII.rrapHH) - MOpcKHX 6ecnO.BoHO'IHLlX II. K.MCCII 1<0pu' 
AOBLIX nOAHnoB. B ItDlllte 60-x roADS IIHoTeXIIOAOnAecKllJI rpyuna. 
BblnOAlIllBmllJl IICCJleAOBalIHJI nO 1<0lrrpaKTY C IIpMlleli ClllA. }'CTIIHO-
BII.M. 'ITO OAl«l 113 6aKTePHII.IIhIILlX ItYALTYP. BLl,&,eAelUlLlX H' Palytoa 
loxica. lIB.MeTCli npOAYlleHTOM n4AHTOItCHHII. Hl!TepeCHo, 'ITO MOp-
cpOAOrHJI BLI,&,CAeHHoro MHKpoopraHH3MII nO.aQ.MeT OTHeCTH era It 
PllAY VIbrio, MOpc1<He aHALI 1<000poro lIIWIlO1ClI npOAYllellTIIMII TIlT-
POAOltCHlla - APyroro aLlCOItOToltCII'IHoro aell\eCTIIII HenellTHAllOH 
npllpoAJ>l. 3TH HCCJleAOBIIllHlI OTI<pWIII nyn. It pa.pa60T1Ce MHltp06H-
OAOI'H'leCKOH TeXIIOAOnm nOAY"eHHJI nUHToKCHlJa • 

nllAHTOKCHlI no cpaBnellJlIO C; APyrnNH TOKCHIIIIMH HenellTllAllO' 
ro crpoellllll HMeeT AOBOALIIO I<pynH}'lO MOAeJ<yAY. MOJleI<Y.MpUblH 
Bec TOKCIIHa paBen 2680 A"ALTOHaM HJ\H • t 9 pa. 6oJIbWe. '1eM Y. 
311pHHII •. BLI,&,eAeHllbIH nll.llHTOl<CHH nOCJIe O'IHCTI<H npeACTllBAlIeT co-
60H 6eJWii IIMOp$HbIH rHrpocKOnH'lIlLlH nopowoK. B KpHCTaMH'le· 
cKoii $opMe TOItCHII nOI<ll nOJlY'leJl lie 6LIA. OH paCTBOpHM a aOAe. 
nnpHAHHe. AIIMeTHAcYALcp0l<cHAe. nJloxo paCTBOpllM a cnllp1'llx. lie 
pllCTBOpHM 8 X.IIOpO$oPMe. ,.<imPe. mteTOHe. npH paCTBopenll1l 8 ao-
Ae 06puYeT CTQiiJ<YlO nellY. B HeiiTpll.llhHblX BOAllbIX pllCTBOpaX npll 
lIe60JlhllJOM OlCAllltlAeHHH MOJKeT coxpallJlTloCR 6113 nOTepH UTllaHO-
ern B TelfeHHe HeCltQAl,ltHX Mecsu.t,ea. Pa3M.MeTCJI H KHCAOT8MH. H . 
uteAOUMH. IlaAHTOKCHIl MO)KeT nepeBOAHTCJI • UP030ALIJOe COCTO~ 
Jllllle H3 paCTBopoB C nOMOlI\blO pacnw.HTCAeii H.IIII a'pLlsoM 3SPJlAll 
B3PJ,lBQllTOro BeU\eCTB4. 0 BO.MOlKlIOCTH nOAY'leJIHJI I13p030Aeii :>TO-
ro TOI<CIIlI8 nyTeM TepMII'IeCKOii 803rOHI<II He co0611\1IJI0Cb. nllJ\ll-
TOKCHII ap!IA AH MOlKeT 3q,q,eKTHBHO npHMel~ 8 aHAe 386 .... roa· 
peMeHIIO npllroToBJIeHlloro TOHKOAllcnepc"oro nopolllKll 113-38 era 
rllrpOCl<On1l'l110CTII. 

n8JIHTOKCHH JlB.MeTCJI CHALlleiiWHM reMoppanl'leCKHM !lAOM, no-
paJKSlOlI\IIM no'IKH. cepAe'lIlO-COCYAIICTYlO H pecIlHPSTOPHYID CIICTe-
MhI. lKeAYAO'IHO'I<Rllle'llILlH tpaKT. J.iMeIOTClI CBIIAeTeJI.LCTlI8 0 era 
I<IIPAIIOTOKCH'leCI<OM H reMOJ\Hl1t'leCKOM AeHCTBIIII •. npH'l1l1l4MII Ae-
TaALlIOro HCXo ...... Y acex .... 50paTOp1lLIX lKIIB011lhIX JIBJ\JIIOTCll: 

- nO'le'lll8J1 HeAOCTaTO'lHOCTlo, ypeMHJI II WOK; 
- reHepilAH30BIIHltWi reMOpp8rH'IeCl<Hii AllllTe3 c lleKp0Tll3Hpy-

IOtl.\.HH BaCKYAKTOM H HWeMHeii:; 
- KOHreCTHBIlaJ( OCTdHOBKa cepMs; 
- M4CCHBHllJI reMopparn'leCKIIJI mlellMOIIHJI. 
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Researchers from the USA and Japan deciphered the chemical formula of 
toxin, was obtained the information about its chemical properties. 
Then was realized the synthesis of palitoxin, which demonstrated the 
experimental skill of chemists, but it will hardly serve the progress 
in the field of industrial obtaining of this substance. 

In the initial phase of the investigations palitoxin was isolated 
from [Zoanthidea (Zoantharia)? - Ed.], a marine invertebrate from a 
class of coral polyps. At the end of 1960's a biotechnological group, 
conducting investigations on contract with army of the USA, 
established that one of the bacterial cultures, isolated from palytoa 
toxica is producer of palitoxin. It is interesting that the 
morphology of the isolated microorganism makes it possible to relate 
it to Vibrio, whose marine forms are producers of tetrodoxin, another 
highly toxic substance of nonpeptide nature. These investigations 
opened way to the development of microbiological technology of 
obtaining palitoxin. 

Palitoksin in comparison with other toxins of nonpeptide 
structure has fairly large molecule. Molecular weight of toxin is 
2680 daltons or 19 greater than sarin. Isolated palitoxin after 
purification is white amorphous hygroscopic powder. In crystalline 
form the toxin has to date not been produced. It is water-soluble, 
pyridine, dimethyl sulfoxide, it not readily soluble in alcohols, it 
is not soluble in chloroform, ether, acetone. With dissolution in the 
water stable foam is formed. In the neutral aqueous solutions with 
some cooling it can be stored without loss of activity for several 
months. It is decomposed by acids and alkalis. Palitoxin can be 
converted to aerosol state from solutions with the aid of the 
atomizers or by the explosion of explosive charge. No reports have. 
been published concerning the possibility of obtaining the aerosols of 
this toxin by thermal sublimation. Palitoxin hardly can effectively 
be used in the form of in advance prepared finely dispersed powder due 
to its hygroscopicity. 

Palitoxin is an extremely powerful hemorrhagic poison, which 
damages the kidney, cardiovascular and respirator¥ systems, 
gastrointestinal tract. There is evidence about ltS cardiotoxic and 
hemolytic effect. The reasons for lethal outcome in all laboratory 
animals are: 

- kidney deficiency, uremia and shock: 
- generalized hemorrhagic diathesis with necrotizing vasculitis 

and ischemia: 
- congestive heart failure: 
- massive hemorrhagic pneumonia • 
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nIUHTOKC.1II 06AGADeT pG3APG>KGIOUIHM AeiicTBHeM "' KO>KY H 
CAH3HCTLIe. npH AOltlUhtlOM B03AeHCTBHH Bbl3blllat!T 3pHTeMY. 
OTeK H AD>KC "eKp03 KO>KH. npH nOnGAD"HH B rJ\d3 BLl3b1BaCT A,K-
PHM'I\HIO, pG3APG>KeHHe H KOJrbIOHKTHBHT. 'iepe3 CYTK" npoHcxo-
ART nOM)'Tlle"He H H3'1oJiBAeIiHe pOroBHI\LI. nOpB>KeHHLlii rAa3 3'-
KpLlBOeTCR. OnHCBH CAY"Bii nOpG>KeHHR 'ICJ\OBeKB n'AHToKCHI{O>l 
8 eCTeCTBe./IIL1X YCAOBHJiX. npH CAY"aibiOM KOllTaKTe 06U8lKCII-
Hoii KOlKeii KOAOHHH KOpaM08, COAeplKBllleii npOAYII"'IT TOkCI!-
nB. nOCTp'AGIiWHii OIll)'lIlIU CKAI>llbie MLlwe'!IILle (iOAH I! cnB3MLI B 
6ploWlloii nOAOCTH. 

Oli ypOBlie TOKCH'UlOCTH nIWlTOKCIUI. Cp.BIIHTe.u.IIO C TOKCH'!-
HOCTl>IO AP}'nIX RA08 npHpoAHoro npOHCXOlK,AeHHlI C8HAeTeAI>CT8Y-
lOT ADHllbie TIl6.\. 9. npH BH}'TPHBeHHoM aBe,&,eIlHH nlUJlTOKCHH npH-
Mepllo B 20 pG3 TOKCK'IlIee CAKCHTOKCHll8 H CSoAee '!eM B 3000 pB3 
TOItCH'IHee CTpHXIIHHa. TOKCH'IecKHe 3cpcpeKThl 3BaHCIIT OT tI}'TH no-
cT}'tIAel1HJl DlUHTOKCHIIII B oprallH3M (CM.TGtiA.IO). 3KCTpeMBAbli0 
IIH3KHe AeTIULIiLle A03L1 OTMe'lGI01'CJI a CAY"Ge BII)'TpHBeuHoro BBe-
AeUHR TOKCIIIIII. npH HllTpGTpGXeBALliOM BBe,&,eIlHH At!TBAI>IIBR A03B 
nlURTOKCHlia ARWI> ... pG3B npeBLlWGeT TBKOB}'IO npH BllyTpHBell-
110M BBe,&,eIlHH, 'ITO n03BOM"" CA~TL BLlBOA 0 BLiCOKOK 34>cpeK-
THBHOC11l nUHTOKCHua B.43P030AHPOUIfHOM COCTORIIHH. IUwCOKOH 
nop8>Kal0llleii cnocoliHOCTH npH B03AeiiCTBHH HllraAAI\HOIIJ'LI.' ny· 
Teo,. AJK.BHK ony6AHKOIIU AGlllibie 0 BHAOBOii 'I)'IICTRHTeAbllOCTII AO-
l5opcTopnwx lKHBonl~X npH BuyrpHBellJlOM BBOACIIHH naAHTOKCHIJ8 
(CM. T06A. II). 

To6.!.uqa 9 

A,eT .. u .... e AO!lW 'fOIlCllHOB lip ••• fTP.BeKHoN .... aKIIil 

TOICCHR BIIA MHaon,aro LDso. Nr/ .. 

naAHJOJ[~1I JCWulL 0.00015 

SaTpaXoraXCR'U www. 0.002 

Caxo.!'DXI;HH 
" 

NWW' 0.0034 

TeTpOAOTOXCHIi NWW. 0.008 

CKryUoJtCHH NWWJ. 0.025 

re.uaeTIIK03HA _ ....... 0.05 

AtolllmfiR Kpuca 0.11 

6ycj>cm>JtCJIII I:OIU •• 0.29 

CrplfXHHH HWW. 0.5 
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Palitoksin has irritating effect on the skin and mucosas. Under 
the local influence are produced the erythema, edema and even necrosis 
of skin. Upon entry into eye are produced lacrimation, irritation and 
conjunctivitis. Opacification and ulceration of cornea occur in days, 
the affected eye is occluded. Is described the case of the injury of 
man by pali toxih under the natural' conditions. With accidental 
contact of bare skin with colony of corals, which contains the 
producer of toxin, the victim experienced sharp muscular pains and 
spasms in the abdominal cavity. 

. About the level of the toxicity of palitoxin in comparison with 
the toxicity of other poisons of natural origin testify data of Table 
9. With intravenous introduction palitoxin is approximately 20 times 
more toxic than saxitoxin and more than 3000 times more toxic than 
strychnine. Toxic effects depend on the way of the entry of palitoxin 
into the organism (see Table 10). Extremely low lethal doses are 
noted in the case of the intravenous introduction of toxin. With 
intratracheal introduction the lethal dose of palitoxin by only 4 
times exceeds that for intravenous introduction, which makes it 
possible to make a conclusion about the high effectiveness of 
palitoxin in the aerosolized state, the high damaging capacity with 
inhalation. J. vik [transliterated] published data about the species 
sensitivity of laboratory animals with intravenous introduction of 
palitoxin (see Table 11). . 

Table 9. Lethal doses of toxins with intravenous introduction. 

*(See Original). 

Key: (a). Toxin. (b). species of animal. (e). LO •• , mg/kg. (1). 
palitoxin. (2). mouse. (3). Batrachotoxin. (4). saxitoxin (5). 
Tetrodotoxin. (6). ciguatoxin (7). gelvetikozid [transliterated] 
(8). cat. (9). Aconitine. (10). rat. (11). Bufotoxin. (12). 
Strychnine • 
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A.T&A ...... e ",03" Du.,-OKCIIM. A.A- "PWGI 
lip. pUAM .. lfUZ CUocoGU .•• ~ •• II. 

CliocoCi .1e,A.eIlHa LDso, Mrl .. 

BUyrpHleUIiO O,OOOOB9 

BllyrpKNWWe'lHO O,OOOH 

HurpaTPaxeaA ... o 0,00036 

nOAKO)QIO 0,00040 

BayrpHlSpJOwKlIHO 0,00063 

HKrp.pcJ:T~IIO 0,01 

8nyrpK*eAYAo.KO 0,04 

Ta6Auqa II 

AeTua.awe AUW IIUllTDKCliJla AAa PUAJl~.uz "BUTRWI: 
ap. layrpue •• oN au ... ,... . 

BHA .Haaraoro LDSO, Mr/xr 

06e3LRIUI 0,000078 

Co6a .. 0,000033 

KpOAJlx 0,000025 

kpUCA 0,000089 

MLlu •• 0,00045 

MOpCLU aHHh 0,00011 

3m 3KCnepHHeirraAbHble Aft,ltHbie n03BOAAIOT CAe.AdTb BeCbfola 
AOCTOBep"Llii nponl03 YPOB1Ul BHYlPHBCI1110ii TOKCHQHOC11l AM qe-. 
AOBeKO, COrAaOIO nponlO3y .IIeTllJ\l>lIDJI A03D I1III\HTOKCHHO npH BlI)'T" 
pHBeHHOM BaeAeHItH '1eAOBeKY Ae>KHT B npeAeAaX' (t .0~2.0)·1 0.5 

Mr/Kr, ' 
HeAoCTaTOK nDAHTOKCHlIO KaK nOTe1I1\HDAl>1I0ro nop0>K.IOl1\ero. 

arefn'a a TOM, 'ITO OH RlAJleTCJI nepAWM aem,eCTBOM, B CIUI:JJoI C 'IeM 
cyI1\eCTByt0T npoliAeMLI nepeBOAII era B 03p030Ablloe COCTORIlHC, 
no TOH >Ke npH'lHHe ypoBeH!> KO>KHo-pe30pl5n1BlIoli TOKCH'IIIOC11l . 
He MOJKeT 151.m. CTOAl> BLlCOr< no cpoBilellHlO C HlIraAIII\HOlIlIoi! TOK- . 
CH'IHOCTbIO. npaKTH'ICCKH npH ol5L1q,1LIX ycA0BHRX ODAHTOKCHH JIC! 

o6pa3yeT nap. KOHl\ellTp0I\IUIX; npH KOTOpLlX B03MO>K" .. nOp"JKe-
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Table 10. Lethal doses of palitoxin for the rat with the different 
methods introduction • 

*(See Original). 

Key: (a). Method of introduction. (b). LD •• , mg/kg. 
intravenous. (2). intramuscular. (3). intratracheal. 
subcutaneous. (S). intraperitoneal. (6). intrarectal. 
intragastric. 

(1). 
(4) • 
(7). 

Table 11. Lethal doses of palitoxin for different animals with 
intravenous introduction. 

*(See Original). 

2 

Key: (a). 
(2). Dog. 

species of animal. (b). LD,,, mg/kg. (1). Monkey. 
(3). Rabbit. (4). Rat. (S). Mouse. (6). Guinea pig. 

These experimental data make it possible to make a very reliable 
prognosis of the level of intravenous toxicity for the man. According 
to prognosis the lethal dose of pa1itoxin with intravenous 
introduction to man lies within the limits of (1.0-2.0) '10-' mg/kg. 

A deficiency in palitoxin as the potential injuring agent 
consists in the fact that it is solid, in connection with which there 
are problems of its conversion into the aerosol state. For the same 
reason the level of skin-resorbtive toxicity cannot be very high in 
comparison with the inhalation toxicity • 
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lillA, H3"3A lIero CKOBLl841OU\ee AeHCTBHe 04AHTOKCHlia npOJl8,MeTCSI . 
a 3Ha'iHTCAL1I0 MeHLweil Mepe, 'IeM y lKHA"HX O!ITpallJlRIOll\HX lIe-
lI\eCTII. nilJlHTOKCHH nOKa, no Itpailneil Mepe, ',e ~IOlKe-r npOH31l0-
I\HThCll II KOAH'IeCTB4X, Heo6xoAHMWX />I'd TOro, 'IT06w CT.Tb 0pYlKH-
eM: He HCICAIO'IeHO, 'ITO a 6YAYlI\eM IIIlAHTOKCHIi nOAY"HT npOH3BOA-
cnennylO 643y II flYA~ npeACTallAllTJ. OnoCHOCTb npH npH.leliellHH 
8 CMeCllX C lKllA"HMH OTpllllJlJllOll\HMH BelI\eCTB.MH. 

• 
• • 

PACCMOTPeH .... e IIh1COltOTOKCH'IHWe Bl!lI\ecTBO no npllRY OTIlcce-
111>1 It ltIlTeropll1l nOTeJllUlllAbHbIX OTpIlIIJIJIlOlI\HX aell\CCTB. BOClllioe 
IIC110Ab308ll1l1le IIX lie IICKAJC)'IaeTCl!. C~'IeCl<.lIe .ell\CCTII4 3TOH 
rpynnw no YPOBIIIO TOKCH'IIIOCTH He ycryna,OT, I TOKCHIlW 80 Mlloro 
pll3 npeaocxoAIIT cj>ocqwpoprIlIlH'IecKHe OTpBlIJIJIlOll\He aClI\eCTK<l. 
Bce OHH AOCTIlTO'lHO CTllflHIILlIl>I, MOryT npOAOAlKHTeAbIlOe BpeMR 
XpIlIIHTJ.ClI H, a npHlnume, AOCTynIlI>l />I'd H3rOTOllJlellHR 8 npoMLlW-
AellllOM MIlClUTllfle. CoBpeMeHlILle IlpMHH lie HMelOT IllrrHAOTOa npo-
THB nHX, I C03A1'IJHe "'ITHAOTOII nponm AHOKCIIHIl II nIlAHTOKCIIII. 
npeACTIlllJlJleTCJI npofJAeMllTII.IIWM. r430CHnIIlAH3IlTOPLl H APyrHC 
CPCACTBIl H' ...... I<4IU1H H HAeIlTH<\>HK41IHH 0TP4B..,,'''UIIIX BCUICCTB. co-
CTOJIUUte Jld cHAthKellHH COBpeMeUHLlX apMHA. lie npHcnocofiAeUbI 
AAJI oi5uapYlKellHJl aeu~eCTB 3TOH rpyrulh1 8 B03r..yXC, liD nORcpXIlO-
CTJlX~ • 8QAe H npoAYKTaX nHTllltHJJ. H lIeCtolOTIUI liB OTHe"lCllllhle 
6e3YCAoaUhlC AOCTOHIICT84, IIH OAIIO 83 aetueCTft 3TOH rpynm,a lilt 
py6eJKe nOADHCBIIHR KOllBelll.\HM 1993 ro,Aa 0 nOAltOM 38J1PClltCJlHH 
XHMtI'IeCKoro 0pYJKHJl lie COCTOMO liB aoopy>KeIlHH. 11K 0AIIOM lip· 
MHH. npH'lHIIO 3TOro 30KAlO'laeTClI II TOM, .ro BClI\eCTBaM 3TOH rpyn-
nw npHCYUIH CYlI\ecnellHwe lIeAoCTlITKII: 

- lIecnoco6iHOCTb H8UOCHTb 34lq,eKTHBIILlC nOpa>KCIIHJt npH 
B03AeilCTBHH .epe3 KOltty; - ' - OTCyrCTBHe HILH ICpGHne IIH3Koe 
napa; 

-HX TBeplloe orper811loe COCTO.UlHe. 

npH "paillle HH3"oil KOlttHO-pe30pflTHBIIOil TOKCHQIlOCTH no 3<\>-
q,eKTHBIIOCTII npHMelleJlHJI J(OK a .HCTOM aHAe, Tal< H B BHAe p.CTBO-
POB DlIH JlBHO yCTynllIOT 0Tp41W110ll\HM BeuteCTBIlH THnll VX. OlIn 
MOryT 3cj>q,CI<.THBIIO npHMellJlTbCll TOAbKO />I'd Il4l1eCCIIH~ HllrOAllIIH-
OI1I1h1X nOplUKeJlHH. KolmJtT C npeAMeTaMH, 3apa>Kelllllolfll" Reu\eCT· 
BaMH 3TOH rpynnw, He onaeen H 1Se3 npHMeUeltHR CPeACTB 3811tHTbI 
KOJItH. B o'lare nOpB)KeHHJII 3THMH Be~ecraaMH lie npoHcxoAHT onllc· 
HOro 3apB.JKeHWl a03AYX1l H3'"'38 lCpaHue nH3Koro AftSJ\eUHR W!ChI· 
meHlloro JU!lpa. OnacJl~ nOJIMeUHJI HHraAnIlHOlllfl .. X nOp4.>KCIIHH 
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Practically speaking, under the normal conditions palitoxin does not 
form vapor in the concentrations, with which the injuries are 
possible, due to which restricting effect of palitoxin is manifested 
in considerably smaller measure, than in the liquid poisonous 
substances. Palitoxin thus far, at least, cannot be produced in the 
quantities necessary in order to become weapon. It is possible that 
in the future palitoxin will obtain the production base and it will 
present danger with use in mixtures with the liquid poisonous 
substances. 

*(See Original). 

3 

The highly toxic substanc"es examined are placed in the category 
of the potential poisonous substances. .Their military utilization is 
not exluded. The synthetic substances of this group in level of 
toxicity are not inferior, and toxins many times exceed 
organophosphorus poisonous substances. They all are fairly stable, 
they can prolonged time be stored and, in principle, they are 
accessible for manufacture on an industrial scale. Contemporary 
armies do not have antidotes against them, and creation of antidotes 
against the dioxin and palitoxin is problematic. Gas warning devices 
and other means of indication and identifications of poisons in 
inventory of modern armies are not adapted for detection of substances 
of this group in air, on surfaces, in water and food products. And in 
spite of the noted indisputable advantages, none of the substances of 
this group, as of the signing of the convention of 1993 completely 
banning chemical weapons, was in the inventory of a single army. ·The 
reason for this consists in the fact that important deficiencies are 
inherent in the substances of this group: 

- incapacity to inflict effective injuries acting through the 
skin; 

- absence or the extremely low saturated vapor pressure; 
- their solid physical state. 
With extremely low skin-resorbtive toxicity, in effectiveness of 

application both in pure form and in the form of solutions they are 
clearly inferior to poisonous substances of the VX tyPe. They can be 
used effectively only to produce inhalation injuries. Contact with 
objects contaminated with substances of this group is not dangerous 
even without use of means of protection of skin. In center of area 
contaminated by these substances does not occur dangerous 
contamination of air due to the extremely low pressure of the 
saturated vapor. 
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MOJKeT B03IJHKIlyn. "HWI> npH CHALIIOM nwe06pa301l1IllHH. eallllTap-
Hall 0(ipA(iOTK4, no KpaHHeli Mepe 3KCTpeIlHU, A/I'IHoro COCfaIl4 H 
AerU8UH11 BOOpylKelnUi H o(iM)'HAHPOllOlIHlI nOCJle .03AeiienHll 
Up030Al1 (AblM4), nopolDKoII H 1<4IIv.L paenopoa 3THX .ell1eCTII lie 
Tpe(iytOTCJI. C\eAOIl4TeAbHO, BeDlecT1J4 3TOii I1'}'lII1W lie MOryT OK4-
3yaan CHAWioro CJtOBWBBfOll(ero AeACTB~ 

B3pl>l. 34PRA4 B3PLlBQ4TOrO BeU1eCT1l4 ,."... nepe80A4 TBepAWX 
Te-\ 8 43P03o.u.Hoe COCTOllIIHe O(iW'UlO He npHNellJleTCJI - (i0Jli,W .... 
AO/IJI BeD1eCTB4 p43J1araeTCJI H npH 3TOM 3H4QHTeJll>IIl1J1 'tlICTI> ero 
AP06HTCJI AO .. 4C111lt KPytlHLIX pa3Mepo8, He npol1lllt41OIIIIfX • "er
Me H nOTCM)' cyute<:TBeHHO. MeHee 3qllpeKntllHWX_ npH HClJ0JII,30114-
HKK lllIpOCOCTaBOII AO 50% no lie,,), 0(i"LeM KQpnycil lioenpHDaca 34-
HHM4e-r roplO'Iee H OI<H~ 4 H3 HllXOAJlllterocJl Ii RHpOCOCT411e 
TOKCH'lHoro BeD1ecT114 II 43P030-''''loe COCTQlIIlHe nepeBOJ>,HTa He 
liO-\ee nOAOBHI""_ HH B3pl>lB, HH TepMlI'IeCl<IIJI B03r01/I<411e npHNe-
HHNW ,."... 43p030AHp0BaIIIUl P_4 H liHOperyAllTOpollnOAHnen-
'fIWIoli npHPOALl. He HCItJIIO .. eHO, 'ITO TIIepAWe IIWCOKOTOkCH'I"",e 
BeD1eCTll4 MOryT H4iiTH npH"IeneHHe • BRAe paCTBOPOB II 1K1fA/<HX 
OTpA/IJUIIOD1HX BeD1eCTllaX MSI ycHJIeHIIlI Aeiienllll nOCAeAHHX. 

MlfKOTOKClfHLt 

MrucOTOKCHIIW JlBJIJIIOTClI npOA}'ltTaNH 1KH3"eAeJlTMLHOCTK MHK-
pOCkOlJH'leCKHX I1'H(iOB. H3Becmo (iO-\ee 240 mTIIMN08 pa3-\H'lIILIX 
8ll,1\OB I1'H60B, lIlINIlOIIIHXCJI npoA}'l\eHT8MH 0"0-\0 J 00 TO"CH'lHLlX 
BellleC'TB. cnocotiHLlX BLl3WBlITL MHJtOTOKCHK03Y 1feAOBeK8 H lKHDO-
nlYx. 

MHKpOCKOnH'leCKHe I1'H(iW (/lJIecellH) H4110Cl1T OIl'OM"Llii 
YIIIep(i CMLCKOX03J1iiCTBelmoM)' npoH3BoAeny, nopa""'" 3eplfo"",e 
II M8CJ1H'1lfWe KY""Typl>l, tPPY"TW, Kop"ellAOAbI, KOPMa. MHKOTCKCH-
IfW, K8K np48J1-\O, nonlWllOT II Opr8lfH3M -\IOAeii II 1KH80'111WC UH
MeHT4p"WM ll}'TeM KaK npH lIeDocpeACTAellHo>l ynOTpe6-\elllUl :!apa-
JKeHHhlX MHKOTO"CHHcMII npoA}'l<TOII mrraKHll H "OPMOII, TCl< H "e-
pe3 cHcreNY nH11leBLlX llenO"ieJC. nepCOHZlJI., HMelOuurH XOHTakT C 
3apaJKeHRYM'H HHJ:.OTOKCHHlIMH 3epHoM. JtOpMBHH H pasAWUWiNH 0· 
ACMH paCTlrre.u,lIoro CWpl>ll, MO""eT no" Y"HT" HHnMIUtOl/llDle JWI 
kO""Ho-pe30pIiTH8Hl>Ie nOpaJKeHHJI 3C C'<e"l nonCA5lDIJI NHKOTOXCH-
1108 C n.DlAhIo. 

Bce 113Becnlwe MHkOTOKCHUW JlIWlIOTCA XpHCTaJWI'IeCItlIMH lie-
D1eCTBaMH, paCTBOPHMWMH II ~eTO"e, :mfAAl{eTlITe, XJlopo.popHe, !. 
AH3TJl.\OBOM 3q.Hpe II AJlYI1fx anpoTOHHLlX pacraoPllTeAllx. OHH 'lac-
TH'IIiO paCTIIOpHNW B BCAe H CDHPTCX. MHKOTOKCHIIW JlBJUlIOTCA 
BeCI>Ma CTC(iH-\l>HblMH BellleCTBlINJI, 8b1AepJKHaalOT npoA01JKHTeJIJr 
Hoe Xllnll'lelme B. BOAe H A4JKe aBTOAACBHpOBallHe npH J 20·C. 
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The danger of the appearance of inhalation injuries can arise only 
with strong dust formation. Medical treatment, at least emergency 
measures, of personnel and decontamination of weapons and equipment 
after action of aerosol (fume), powders and drops of the solutions of 
these substances are not required. Consequently, the substances of 
this group cannot exert strong restricting effect. 

Explosion of explosive charge for conversion of solids into 
aerosol state usually is not used - a high fraction of substance is 
decomposed and so in this case a significant part of it is crushed to 
the particles of large dimensions, which do not penetrate into the 
lungs and therefore are much less effective. With use of explosive 
compounds up to 50% by weight the volume of the body of ammunition is 
occupied by fuel and oxidizer, and of the toxic substance in the 
explosive compound into aerosol state is converted not more than half. 
Neither explosion nor thermal sublimation are applicable for 
aerosoling of ricin or bioregulators of polypeptide nature. It is 
possible that solid highly toxic substances can find use in the form 
of solutions in liquid poisonous substances for strengthening the 
effect of the latter. 

MYCOTOXINS. 

Mycotoxins are the products of the vital activity of microscopic 
fungi. Are known more than 240 strains of different types of fungi 
which are producers of approximately 100 toxic substances, capable of 
producing mycotoxicoses of man and animals. 

Microscopic fungi (molds) will do vast damage to agricultural 
production, affecting cereal and oil crops, fruits, root-crops, feed. 
Mycotoxins, as a rule, enter the organism of people and animals by 
alimentary canal both with direct consumption of food products and 
feed contaminated with mycotoxins and through the system of food 
chains. Personnel which has contact with grain, feeds and different 
forms of vegetable raw material contaminated by mycotoxins can obtain 
inhalation or skin-resorbtive injuries due to the entry of mycotoxins 
with the dust. 

All known mycotoxins are crystalline substances, soluble in 
acetone, ethyl acetate, chloroform, diethyl ether and other aprotic 
solvents. They are partially soluble in water and alcohols. 
Mycotoxins are very stable substances and withstand prolonged boiling 
in water and even autoclaving at l20·C. 
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B GellOBe TOltClNeCKoro AeHCTBHJI M~KOTOKCkIlOIt AeJK.liT IIX 
cnocoCillocn. npOIIHKan. 8 KJleTlOI H HHntCillpoa\,Tb CHIITC3 6CAKOB. 
MHKOTOKCHIIU 1l0Bpell<,l,lllOT CTJIY":rypy H lIap:tWaiar "')'IIKI\IIH MC.,· 
Cipall KJleTOK. B TllCiA.12 npHB"AelILl A'lIIHble no ypOHIlR., TOKCH'''O,-
TH P"Aa XopOWO H3y.eHllblX MHKOTOKCHlloa. HeHCioAee TOKCH.W"" 
H3 IIHX RliJufeTCJI T-2 TOKeDH. YCTAUOaAenO, 'ITO ..\10600 .. MCIfUITeAh· 
CTBO B CTJIyxTypY T-2 TOKCH"" II nonbITKax nOAy.ellHR lioAec TOK-
CU.lloro ero npoH3BOAlIoro (CT}'Ileu.aTOe Aeat\HAHpo.aIlHe, aqHAH-
posAuHe caot5oAlioA ntAPOKCHAhHOH rpynl1hl. 34MeH8 ABOMIIOH ca,,· 
3H B llHKAHqeexoii CTJIY"Type lUI oAflHapHYKl H AIl.1 IIeH3MeHHO npH-
BOAHT It ClIHJKeUHIO TOKCH'lHOCTH npoH3BOAlILlX omOCHTeAbHO ~c· 
xOAHoro TOKCIIJUI. 

r.6.<uqa 12 

AUUIoIlWe A03W ..... orolta ••• 'PllxoreQelloaoro pal.l ,..,.. Nwm. 
.p. "p:UlTepa.u.BoM •• 'A'S •• 

MHJtOTOI"c:.HHU LD50, .. r/ar 
apR .HY1PHI5PJOWHH. npR IH)'TpHaeJUlOM 

liON •• u.eHKJI '·WIIMK 

T·11'OJ:eIIlf 3,0 3.3 

trr-l TOJ:CKII 9,0 6.7 

HeocoAallHOA 1~.5 9.7 

T-2.pdOA 108.0 15.3 

T-i terp&OA 11,0 15.7 

AQenlA-T·2 TOJtCHR 7.2 7.2 

AH~ftO"CKCltHpDeHOA. 15.3 19.5 

~ouoa~eTOKCH~HpDeKoA , ~.5 7.8 

Cl>y"poIIOH'X 3,~ 5.5 

AaOI.CKUxau.eHOA. 70.0 45,0 

HHa&Ae1IOA (.1 7.3 

3·Al:r.et'H~e:I~J(C:XllHau.eHOA (9.0 59.0 

npH nap3HTepaALIIOM a8"AeHHH (slIyrpHaellllo H II11YTPH6pIO-
WHIDIOI Bee MHKOTOKCIIHU, • TOM "HCAe H T-2 TOKCHH, no YPOBlIIO 
TOKCH'IIIOCTH YCT}'IlalOT B COTHH 1"'3 OTpdBAJlIOIL\H" BelL\eCTBOM Hep-
IIHo-napaAHTll'leCKoro AeiiCTBItJI (CM.Ta6A.ll. 
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At basis of toxic effect of mycotoxins lies their capacity to 
penetrate cells and to inhibit synthesis of proteins. Mycotoxins 
damage structure and they disturb the functions of the membranes of 
cells. Table 12 gives data on the levels of toxicity of a number of 
well studied mycotoxins. Most toxic of them is T-2 toxin. It is 
established that any intervention in structure of T-2 toxin in 
attempts to obtain a more toxic derivative of it (phased deacylation, 
acylation of free hydroxyl group, replacement of double bond in the 
cyclic structure by single, etc.) invariably leads to reduction in the 
toxicity of derivatives relative to initial toxin. 

Table 12. Lethal doses of myco.toxins of [trichotetsenovyy 
(transliterated) - Ed.] series for mouse with parenteral introduction. 

*(See Original). 

Key: (a). Mycotoxins. (b)~ LO .. , mg/kg. (c). with 
intraperitoneal introduction •. (d). with intravenous introduction. 
(l) • • •• toxin. (2) • neosolaniod (3). T-2 triol. (4) • T-2 
tetraol. (5). Acetyl-T-2-toxin. (6). diatsetoksistsirpenol 
[transliterated (diacetoxystsirpenol? - Ed.)] (7). 
monoatsetoksistsirpenol [transliterated (monoacetoxystsirpenol? -
Ed.)] (8). fuzarenon-X [transliterated] (9). dezoksinivalenol 
[transliterated (desoxynivalenol? - Ed.)] (10). Nivalenol. (11). 
3-Atsetildezoksinivalenol [3-acetyldesoxyniva1enol? - Ed.)] 

With parenteral introduction (intravenously and 
intraperitoneally) all mycotoxins, including T-2 toxin, in level of 
toxicity are hundreds of times inferior to convulsant nerve gases (see 
Table l). 

( . 

( 

( 

( 

( 

( 

I 
( 

C 
€'}I 

~ 
fI 
('1!1 
( 
( 

( 

( 

( 

<-• ( 

C 
<iI 
c; 
~ 
C 

( ... 



( 
( 

( 

( 

c 
c 
( 

( 

c 
( 

( 
( 

c 
~ 

c 
c 
( 

( 

( 

l.-

• 

T-2 TOKCHH anepaLle 6LIA BLiAeAeu a 1968 roAY. YCToltpllAeHo. 
ero XHMlI'teCKOe CTpoeHHe. T-2 TOKCHu MOlKeT 6L1Tb nOll)"leu-cHJITe-
THqeCKHM nfTeM, 110 C IIH3KHM BblXOAoM. n03TOHY OT,I>,&eTClI_ npeA-
nOqTCIIHe ~IHKp06HOAOmqeCKoMY cnoc06y era nOAyqeIlHR. Ero nOA' 
yqalOT KYAhTHBHpOBOIIHeM TOKCHrellllLlX WT8MMOII rpHfiOB 1I11 3epue 
C BLlXOAOM 11.0 3 r IIlI 1 Kr 3ep"1I. HMelOTcll npcAJlOCt.lJ\KH M" pa3-
pafioTKH TeXUOAomH MHKpo6HOJ\ornttecKoro C:HIM'C31S T-2 TOJ(CHUa. 
H8 HCKycCTJleJlHOA JKHAKoA nHT4TeALilOH cpeAe C JlblXOAOM lIe-
CKOAaKHX rpaMMoB TOICCHHC Jl4 J JI, cpeALI. 

T-2 TOKCHII onllceu npH pa3AH'lHLlX nyTRx nOCT}'llAeuHII ero B 
Opr811H3M: OpaAhHOM, HltrllAlllIHOHHOM H nepK}'TlIuIIOM. 

CpCAllecMepTeAhllhle 11.03101 T-2 TOKCHlllI npH 0PlIAhIlOM BBeJlC-
IIHH pll3J\II'tHhlMH "'HBOTHLlMH npHBeAeULI • TII1SA.13. no 3TOMY no-
K838Te1110 T -2 TOKCHJI yaynaeT BellleCTBY VX a HeCKOAbKO AeCIIT-
KOB pa3 (LDso BellleCTBlI VX A1III KpLlCLI npH OpaAbHOM BBCAeHHH 
0,1 Mrlu,. no OlleHKaM, cpCAlfecMepTeJ\Lllu 11.038 T-2 TOKCHU8 Al\1I 
qeAOBeK8 U8XOJIHTCR B npCAeA8X 35-75 Mr H8 QUOaeK8 HlIH 0,5-
1,0 MT/u. 

T -2 TOKCHH npH Op4ilbHOM BBeAeHHH nopalK8eT Bce "'H3UeIlHO 
88"'HLle CHCTeMhI opral1H3MlI: "'eAYAOQIlO-KHWeQIlLlii TpaKT, lIelrr-
pllAhll}'lO uepBll}'lo H cepAeQllo-coCYAHCT)'IO CHCTeMLI. CACACTRHe~1 
BLlCOKOii IIHToTOKCH'IecKoii IlKTHBIIOCTH T-2 TOKCHJla III1AIICTCJI cro 
HMM)'IIocynpeccHBlloe AeiiCTBHe, npliBOAIIlllee K nOIlHlKeIlHlo'YCTOIi-
'!HBoem oprllHH3M11. K HIlct>CKi\HOUllhlM 3a150AeBIlIIHROI. npH OpaAb: 
HOM J!BCAeHHH TOKCH'IeCItHC 3cjJcjJeKTW HOcrynlllOT noCAC A'\lITeJ\b\lO-
roo HC'iHtiJleMOro AJtRMH. MTeHnloro nepHoAS. npOAOAJKHTeALUOCTI; 
&OTOporo 38aHCHT OT BSeAellHOii A03h1. 

3KcnepHHCIlThl 118 )KHBonllolX nOK83b1:B410T. 'ITO npH HllrWttH·" 
OIllIOM I03AeHCTBHH TOllltOAHCnepcJtoro a3p030JU1 T-2 TOXCHJl8 Ae-
TlIAhllLle A03L1 a 10-20 pa3 III1>KC. qeM npH APyrHx MeTOAOX ;1DP311-
TepallLlloro as ..... CIllUl (CM. TD1SA.14,. npOn1031l0C 311l1qellHe LClso 
A"" QUOBel<8 COCTlIlIAlIeT 5800 ~Ir. MHII/M3 H no 3TOMY nOK03l1TeAIO 
T-2 TOKClIII ycryrtaeT 3apllllY npHMcpuO a 80 pol. 

Y 8cex nOAonomlhlx )KHBonILlX nOCAe HIlnwtllHH 1I3P030JUI T-2 
TOl<CHIIO I5L1CTpo pol81lBOIOTCII pacCTpoiiCTBll •• KAIO.OJ! panTY, IIl1a-
n03. aIiOpex.cHJo. nOHHJKeliHe re"mepatypLi TeAll II AeTllpnI'ICCKOe 
COCTORllHe. PBOTa JRl'lHIlDeTCJr cpa3y lICe noClt.e ItAH A6lKe .. nepHOA 
HHrMlIt\IIH. npOIICXOAHT nOKpacnellHe KO"'H. )\(HBOTIIOC ltornfioCT-
fAABIIWN 06pa30M OT OTeKft AerKHX: 

npll 1l0neCCIIHH liD I<OlKY lKllaonlLlx PDCTJ\opoa T-2 TOKClln8 
uacTYDolOT nOKpaClleHHe. OTel< H rAyl50KHii lIeICp03 TKOIIII; CTC-
nellb npOllllKOIJHJI cyKoro nopowKa TOKCIUlII • KOlKY lIeBClIHKlI. 1I-
TOKcu.eCKoe AeiiCTBHC TOKCHIID 8 3TOM CAyqac np'OllBAlleTCll II IIH-
Ae 80CnaJIHTeAhllOii peaKIIHH, weAYlliellHll. nOTepH '1YUCTBHTeAhllO-
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T-2 toxin was for the first time isolated in 1968. Its chemical 
structure is established. T-2 toxin can be obtained synthetically, 
but with the low yield. Therefore preference is given to the 
microbiological method of its obtaining. It is obtained by 
cultivation of toxigenic strains of-fungi on grain with yield of up to 
3 g per 1 kg of grain. Conditions exist for developing technology of 
microbiological synthesis of T-2 toxin on artificial liquid nutrient 
medium with yield of several grams of toxin per 1 1 of medium. 

T-2 toxin is dangerous with different ways of entry into 
organism: oral, inhalation and percutaneous. 

Average lethal doses of T-2 of toxin with oral introduction with 
different animals are given in Table 13. According to this index T-2 
toxin is inferior to VX by several dozen times (LO,. of VX for rat 
with oral introduction is 0.1 mg/kg). According to the estimations, 
the average lethal dose of T-2 toxin for man is within the limits of 
35-75 mg per man or 0.5-1.0 mg/kg. 

T-2 toxin orally introduced affects all critical systems of 
organism: gastrointestinal tract, central nervous and cardiovascular 
systems. A result of the high cytotoxic activity of T-2 toxin is its 
immunosuppressive effect, which leads to reduction in resistance of 
organism to infectious diseases. With oral introduction toxic effects 
begin after the prolonged (calculated in days) latent period, whose 
duration depends on the introduced dose. 

Experiments on animals show that with inhalation of finely 
dispersed aerosol of T-2 toxin the lethal doses are 10-20 times lower 
than with other methods of parenteral introduction (see Table 14). 
The forecast value of LCt.. for man is 5800 mg. minim' and according 
to this index T-2 toxin is inferior to sarin by approximately 80 
times. 

In all experimental animals after inhalation of aerosol of T-2 
toxin rapidly are developed disorders, including vomiting, cyanosis, 
anorexia, decrease in the temperature of body and lethargic state, 
vomiting begins immediately afterward or even in the period of 
inhalation. The reddening of skin occurs. Animal perishes mainly 
from pulmonary edema. 

With application to the skin of the animals of solutions of T-2 
toxin begin reddening, edema and deep necrosis of tissue. The degree 
of the penetration of the dry powder of the toxin into the skin is 
low, and the toxic effect of the toxin in this case is manifest in the 
form of inflammatory reaction, peeling, loss of sensitivity. 
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CTIf. B 3GIl)'UIellllblll CII}"IGJlX MOryt" HGlMlOAIITbCJI lI<ljIpo'rn.eCKlle 113-
MeHeHHJI. • 

npIIIIGKO>KIJOH Gn/lJ\HK81\1I1I paCTIIOPOB T-2 TOKClllla "POIIIWICT-
CR ero 06UleTOkCH1feCKGe AeHCTBHe. CJt~t1lTO"'laZ HUTQKCHKaltHH 
.ltAlO'IlIlOT AJlGpeto. IIocoaoe KpoBOTe'leHHC. paCCTpOHCTBO I(CUT-
paJlLnOH nepBlloli CHCTeMW. npOSllWIlOlI\eeCll • lIapyweHIIII nOBC-
Aell'lecxHX peaKItHH. C KO>KHo-pe30pmlHoii GKTIIBIIOCTI.IO T-2 
TOKCIIIIG CBJl3WII810T nOll8.heHHe rllMlOl\llllGI\IIH II APyrHX pac-
CTpOHcra. 

KoAH'Ie<:TIIellllWe XGpaKTepHcrnKH TOK<;H'Iecxoro AeiiCTBKlI T-2 
TOKCIIIIG npeACT88.hellW a TalM.15. AoIIHLle MJI CBHlJblI He n())\}"Ie-
HW ... npH A03e 50 Mr/xr ruC5eAL cBHlIeH OT T-l TOKCHIIG He Hacry-
nau. no KOlKlfo-pe3opC5THBHOMf AeHCTBHIO T·2 TOKCII". YCT)'IIaeT 
Bell\ecTBY VX He MeHee 'IeM B 20 p83. 

Ta6.Iuqa /J 

AUUNue A03" T·% TOKa •• 
o .p. opa.uaOJl •• eAea!!_ )a2U'tfJlWW "'OTl(WN 

LDSD.Mr/Kr 

CaHO" . ~.D 

Kpw~ 2.3-5.2 
MWBU • 3.8-11.2 

Mopex .. OHllka 2.0-5.3 
KpoAHK 2.5 

Ta&uqa 14 

Aeru..awe "'031.1 T-% 1'OItCJf •• 
AU pOU'."1: .... on ... x lip ••• ru._qaa 

8lfA xaaOTHoro LDSO.Mrf"" 

Muw • 

.NOAOAWe D.H 

13poCA..,e 0.94 

Kpwca 0.05 

MopcJ:u caJluJC& 0 •• 
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In [neglected? - Ed.] cases necrotic changes can be observed. 
With cutaneous application of solutions of T-2 toxin is 

manifested its systemic toxic effect. The symptoms of intoxication 
include diarrhea, nasal hemorrhage, disorder of central nervous 
system, which is manifested in disturbance of behavioral reactions • 
With skin-resorbtive activity of T-2 toxin are associated the 
appearance of hallucinations and other disorders. 

The quantitative characteristics of the toxic effect of T-2 toxin 
given in Table 15. Data for the p.ig have not been obtained, but the 
death of pigs from T-2 toxin did not begin with dose of 50 mg/kg. In 
skin-resorbtive effect T-2 toxin is inferior to VX by not less than 20 
times. 

Table 13. Lethal doses of T-2 toxin with oral introduction to 
different animals. 

*(See Original). 

Key: (a). species of animal. (b). LD .. mg/kg. (1). Pig. (2). 
Rat. (3). Mouse. (4). Guinea pig. (5). Rabbit. 

Table 14. Lethal doses of T-2 toxin for different animals with 
inhalation. 

*(See Original). 

Key: (a). species of animal. (b). LD .. mg/kg. (1). Mouse. (2). 
young. (3). adult. (4). Rat. (5). Guinea pig • 
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Ja&uqa 15 

AeT&A •• we AGloW T·2 tOKeRH. A.A. pUA. ... KWJ: .. HUTIIWX 
apR lIue..ut:ol HIIA.kaq,y. 

BIfA lKHlonlOI'D PaCl'aopKt&AJ. CocroaHKe XO:'H LDJ,O. B}JCHa rM6e-
Mr: xr AH.".CW: 

Kpw"" AMCO' ctplUKtJlU %.S 24 

AMCO c:rpJOKeHU 5.0 %4 

AMCO 'UHAXpO •• HUU 1.5 20 

3TKAaqenT CTpH.taU '.0 60-JOO 

NeTUlOA < apRlQ .... U.S 13% 

AMCO HIlTiI:TUU 16.0 I 

Mopcltu ~HHIC. N .......... 3DHAHPOUHRU 4.2 190 

AMCO 3DKAHpOBOnuu 4.56 laO 

MeraBOA HHTaJmlU 75.0 170·2.0 

AMCO HRranuu 60.0 2. 
KpDAH. AMCO HI1T4JtT11U 35.0 Aa 240 

AMCO HIlTAlCT1laa .5.0 - HHUHN&AW.". 
AeT&At.J, •• A02<l 

·AHNent'ACYA~OJ(CIIA 

; CKOPOCTb npoHHK .... HlI T-2 TOKCH"" • KO"'Y H YP0ftIlH AeT"""-: 
Jihlx A03 npH IJ"KO"'Hoi!lInnAHKaI\HH 3aBllen OT npHpoAl. pOCTllol'lI-
TeAll, "" KOTOPOM J'OTOBII1'CJI paCTllOp TOXCHII". HOHB",ciuHH 311>rpCKT 
OTMeqaeTCSl npH HCnOAh30BOIIHH nOAJllpnLlx POC'T'BOpItTCAeH, uanpH-
Mep;' AHMeTJlACYA&lPOKCIWI IAMCDJ. BB"AeHNe B paCTBOp TOxcHlla 
T-2 I-AOAel\HAa3OI\HKAOrenTOH .. ~2-0H" (030'1") YCKOPJICT H yalOJlH-
.... HMeT CTeneHb npOHHICA.~ TOKdUla B KOlKy. ONiaKO. KO'IeCTaeU-
IILIX H3MeHellHli a ypOISHJlX TOKCH'IIJOCTH pa3AH'lllhlX MHKOTOKCHIJOB 
3" C~eT HCnOJlbSOBBIUUI neHeTp4UTOB He npOHCXOAI/T. 

HIITI!pec k MHKOTOXcJjll4M i:4K nOTeJlqKMLII"'>' areIlT4 •• XHMH-
qeexoli BaliHL! 6L1J1 nOAorpeT HexyCCTIlell1lh1M nyTe>1. 0 JlK06,.' 
HMCBWeM MeCTO' npHMelleHHH MHKOTOKCHHOB B XOAe 6aeftLlx /leHCT-
BHii B IOro-BoCTo~ojj A3HH H Acf!rallHCTBlle YTBep"'AIlAOCL a Aroyx 
AOKAlIABX rOCYAapCTBem.oro AenaJITBMeHTa .KOJlrpeccy CWA. B Te
qenHe 2-x AeT npoaoAKAOCL pe.CCAeAoB8I1He CneJtHMLIiO ynoAuoMo-
IfcUHOi'i Jl4 TO KOMHCCHeH 311tCnepTOB COH. a03rM11hJtIlWeHCJr eMf" 
neTCKHM renepaAoM Esmlil A. Ezz. B MOJlorpalj>HH C.CHrpeii8a 
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Table 15. Lethal doses T-2 of toxin for different animals with 
cutaneous application • 

*(See Original). 

Key: (a). species of animal. (b). Solvent. 
(d). LD •• , mg/kg. (e). Time of death, hours. 
clipped. (3). epilated. (4). ethylacetate. 
intact. (7). Guinea pig. (8). Rabbit. (9). 

FOOTNOTE 1 Dimethyl sulfoxide. ENDFOOTNOTE. 

(c). State of skin. 
(1). Rat. (2). 

( 5) • methanol. (6) • 
minimum lethal. dose. 

The speed of penetration of T-2 toxin into the skin and the 
levels of lethal doses with cutaneous application depend on nature of 
the solvent in which is prepared the solution of toxin. The highest 
effect is noted with use of polar solvents, for example, of dimethyl 
sulfoxide (DMSO). Introduction into solution of T-2 toxin of 
I-dodecylazacycloheptane-2-on (azon) accelerates and increases the 
degree of the penetration of the toxin into the skin. But qualitative 
changes in the levels of the toxicity of different mycotoxins with the 
use of penetrants does not occur. 

Interest in mycotoxins as .the potential agents of chemical 
warfare was heated artificially. Two reports of the State Department 
to the congress of the USA alleged that mycotoxins had been used in 
combat operations in southeast Asia and Afghanistan. For two years 
was conducted an investigation by commission of United Nations experts 
specially authorized for that purpose headed headed by Egyptian 
General Esmat A. Ezz. 

( 

( 

( 

r'" 
~:.:.. 

C 
C 
C 
( 

( 

( 

C 
C 
C 

I. 



c 
( 

c 
c 
c 
c 
( 

c 
( 
( 

r 
( 
c· 
• (II 

• 
~ 
( 

( 

( 

( 
, ( 

'-• 

.>I(eATIoIH A0lKN>", BL/XOA KOTOPOH (I"", npH)lpO~ell It II •• MY Ka~ma· 
IIKH ° npHMeHelfHH • xOAe (loeBI~x AeHCTIIHH MIfK01'OKCHIIOB, npaRH· 
Te;u,CTIIO CIlIA OC)?KA4eTCJI 311 TO, 'lTO 0110, 6YAyqH ftTRllyrt.lN • XH· 
Mll'leCK}'fO BOHHY 80 BLeTHaMe, RKO(lL/ npoc~IOTPeAO p0ll<,/\eIlHe B 
tSLlBWCM COBeTCKON COI03e XHMH'feCKoro OPY}f(HR TpcTl,cro nOKO-
AeUHJI JIll OCIlOBe MHKOTOKCHHOB. 

npHaCAellHL/e a 3TOM p"'AeAe AIlIIIIL/e no TOKCH.IIOCTH H APY· 
rHM cao/leT ... M MHKOTOKCHHOB CBHAeTeAIoCTIIYlOT, 'ITO 01111 no BceM 
OCIIOBIIL/l>I nOKll:IIITeJIRM ycrynalOT co.peMefUlLIM O1-paBAllIOIIIHM Be· 
lI\eCTBIIM H pallee H3Bec:nllolM TOKCKHaM. B AOKA"Ae 3KcnepTOB OOH 
no pe3YJlbTaTllN paCCJle,I,OBall1lJl Hi! MeCTe He noJl}"lHJlH nOATBep)f(· 
AeHHlI HH OAHH H3 TIIK Ha3L/BaeMlolX IjIeltroB npHMellellHR • XOAe 50· 
eBIoIX AeHCTBHH 11K MHKOTOItCHHOa, HH O'IpZIaAR10fllHX BellleCTB. BOAL· 
me TOro, 3KcnepTY coo6l1\KAK, 'ITO npeACTBBJleHIILle HM .)f(epTBLI' H 
3IlBeAeHIIUlC HII HHX HCTOPHH (lOJIe3HeA Oltll31lJ1HCL IjIeALlUHBLlMH. 
I<ak nOTOM oCiHap}'IICHAOCL, IjleALIDHBL/MH IlIoIAH H o(lpa'fUo/ np06 
paCTHTeALllOCTH H 1'p)'lITa, Rlto(llol AOCT4BJ1eHIILle H3 MeCT npllMeHe· 
HHlI MHKOTOKCKHOB. 

ECJlH IILI MJUi:OTOK~ AeACTIIHTeJlLHO npeACT4BAJIAH HlITepeC 
KaK n0pa>KllIOUVle areH'l1ol aoelilloro H113I1a~eIlHR, OHH CTMH 5L1 
npeAMeTOM HCCJleA0BalluH H pa3pa(loTOK no 3"AllIIHRM .oellllh/X Be· 
AO .. CTII PJIAII roCYAllpCTB, 110 3TOro lie npOH301W\0 H lie CA}/'iaiiIlO -
Ha ocllose MHKOTOKCHHOB lleAL3R YCHAIITI> nopa)f(II'O'IlHC caoHeTS. 
XHMH'lCCXOro H TOKCHflUOro Opy>KHlII. 

OQemtBllJI' MHltOTOKCHUbi ltaK n01'eHI(HllAbIiLle cnpdBJUllotqHe Be-
lIleCTBa, AJIJIeK H A.YnwOA a J 988 roAY B "')lp1l4Ae .Chemistry In 
Britain. nHCIlJ\H: 

'Y'IIITWBalI Cyu\ecTBYIOIllHH )'poselll, npOTHROXHMH.e· 
cKoA 30~H1W BOHCJC, Mtal nOAaraeM. 'ITO aeUteCTB8 TaKoro TH& 
n. H creneHH TOKCH'moCTH lie MOryr npcACT48AlI11, yrp03L1 
HX npHMeJleHHJI npOTHe anrAHHcKoH ap,.tHKN. 

AllTOpoa nyllAHKIlI\HH CAWi!tr nOIlH .... TL B·TOM COIL/CAe, 'ITO OIlH 
C'fHT4IOT AOC1'4TO'IUWM npH 34utHTe OT HHKOTOKCHIIOB HcnOAJ.30M-
IIHe YJKe HMelOlqHXCS • HX ap"'HH cp~rn npoTHftOXHr.tU'ICCKOH 38-
IIlHTLI OT O'IpZIBJlRIOUlHX BefIleCTII H. '!TO lie CYUleCTBYeT lIeOOXOAHMO. 
CTH C03A1lB8TL KAKHe-JlHfio enellH<I>H'leeKHe cpeACTIIA 3IlUIIITLI OT MH-
KOTOKCHHOB. C TaltoA olleJIKoli nOTellllHIlJILlloi! on4C11oCTH npHMelle· 
,nut MHKOTOKOUIOB He.AL3Jt He corAaCJfTbCJI. 

MHKoroKCI/HW no TOKCII'IeCKHM 3<1>cI>eKTak aCCLNa 5AH3KH K Hn· 
PKTY H no sTOli npH'DIHe OHH, 1t4K H HnpHT, .. oryr IILITL OT}.ecellL/ K 
HIiKanaCHTftlm .. K8Ae~41Ilero AeHCTIIH •• 
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In the monograph by S. Sigreyv [transliterated] "Yellow Rain", 
publication of which was timed to coincide with the beginning of 
campaign about the application in the course of the combat operations 
of mycotoxins, the u.s. Government is condemned for the fact that it, 
being that drawn into chemical warfare in Vietnam, allegedly looked 
over birth in the former Soviet Union of third generation of chemical 
weapons on the basis of mycotoxins. 

Data on toxicity and other properties of mycotoxins given in this 
section indicate that according to all basic indices they are inferior 
to the contemporary poisonous substances and previously known toxins • 
In the report of the experts of United Nations on results of 
investigation, on the spot was .confirmed not one of the so-called 
cases of the use in the course of the combat operations of mycotoxins 
or other toxins. More than that, experts reported that the presented 
to them "victims· and case histories on them also proved to be false. 
As then it was revealed, false also were the samples of the samples of 
vegetation and ground, allegedly delivered from the places of 
application of mycotoxins. 

If mycotoxins were actually of interest as lethal agents of 
military purpose, they would become the object of research and 
development on assignment of the military establishments of a number 
of states, but this has not occured and it is not by chance - on the 
basis of mycotoxins it is not possible to strengthen the destructive 
properties of chemical and toxin weapons. 

In assessing mycotoxins the potential poisonous substances, A. 
Vlek and D. Upshol [transliterated] in 1988 in the journal "Chemistry 
in Britain" wrote: 

Taking into account the existing level of antigas defense of 
troops, we assume that substances of such type and degree of toxicity 
cannot present threat of their application against the English army". 

The authors of publication should be understood in the sense that 
they consider the use of the means of antigas defense from the 
poisonous substances already available in their army sufficient for 
protection against mycotoxins and that there is no need to create 
specific means of protection from mycotoxins. With this assessment of 
the potential danger of the application of mycotoxins'one cannot fail 
to agree. 

Mycotoxins in toxic effect are very close to yperite and for this 
reason they, like yperite, can be classified as [disabling 
incapacitants? - Ed.]. 
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rv.llPOfH03PA3DHTMH 

B 118}"11lLlX Aa(iOI"'TOPIUIX BOeIlIlO-XHHlAeCJ<oro npoqllw' I"'Hee 
npoBoAWIHCL H, aepOJl'lllO, eII\e 6YAyr npOBOAJlTbCJI lleAeBLle HCCAe-
AoaauHJI no nOHCKY HOBhlX KAaCCOB TOICCIAHLIX BeIIteCTB, paDHO kAIt 
H 60Aee TOKcwnuIIX· BlIAAOros H30eCTHblX OTpaBMIIOUtHX BeuteCTB. 
6811K A8HHLlX 0 TOI<CH'leCJ<HX 3<jl<jleKTaX H TOJtCIAI.L1X aeII\eCTBax 
lIenpepLlBHO nOnOJlJUleTCII TOKlKe II pe3YAbTore HCClle)\OIlOHHii, npa-
BOAHHLlX C 31111e,1\0HO MllpHLlHH HIIH 1"'3pewellllLlHH lleAl1MH. Or· 
KpLITHe IUIJIHTOKCHtla, AUOKCHlla, 6HlI\IKAOOPTOJtap60KCHilOTOB •. TOK' 
CII'IIILIX Hop6oPHBIIOB, <jlaJ<TOPO 81TjlerallHH TpoM60llHTOB H N'. 0611' 
38110 HCClle,I\OaftllwiM, lie npeClleA0BftBmHM aOeJllILlX IleAeii. ECTeCT

BellilO a0311HKBeT Bonpoc, lie npHseAyr AH npoaoAHHLle C 1"'3AH'I-
IfhlMH QeAJlMK HCCAeAOB811HJ1 B 06MCTH 6HOAOmQecltH AKnfBII&lX co-
eJ\HUeHHH K ROA }"leHHIO IIOBLlX (SOlLee TOICCH'lUblX 0Tp8BMJOutHX lIe~ 
lI\eCTBl 

KOMftHAHP Aa6opaTopHH XHHll'leCJ<HX CHCTeM (HblHe lle.1Tp XH-
HH'IeCKHX HCClleAoB8HHK, 1"'3pa6OToK H TeXIIOJlOnrii) ftPM~H ClllA 
nOAKOBIIHK Y.KaCTeIlMoj:jep B 1981 roAY nHcaA, 'ITO "MJI ~L1nOAlle
IIHlI 1I03AOlKe1Jl1LIX 1111 ero Aa60pftTOpH.O HeOTJlOlKHLlX 3aA8'1 co61"'-
HO rpynno BLlAO.OII\HXClI }"fellLlx Ii enellllllAllCToa. I<OTOpLle 3ftllllHa-
.OTCJI pa3pa6OTKoK XHHH'.eCKHX (ioenpHIlaCoB .... npe,ll).d3H''IelJl.L1x 
MJI BeAe11HJl (ioeBhlx AeiiCTBHii a 6YAYII\eH. HHe~ nepeA COliOK ~c
HLle lleAH. Mht O)KJ.lAaeM 8 80·e roppl nOJlBAeUHe UOBLIX HUTepeCJJLlX 
HAeii: H B03MOJKIJOCTeii AAJI YCH1t.eHHJI 8MepHKBHcKoro nOTeH1\MaAA a 
o6AaCTH XHHH'IeCl<oro 0pY"'HlI ... O<jlHl\HaJlb"L1e npeACTOBHTeAII All· 
60paTOpHlf XHMUqeCXHX CHCTeM .•. aepn. qTO YCH;AeuHe n~lIllHllJUI 
ClllA B 06AlICTH XIIHHQeCKoro 0PYJKHlI 6YACT npOAOAlKftTbCll, '!ToliLl 
CT4Tb HAIlpaBAellHeM nepsoo'lepeAl"loro 3Ua1JeHIUl • noa.eAYJODtHe 
rOAWn. 

AOKTOP I<.JlHaMOTo, co.aTop MOHorpalj>HH .remloe 0pY"'He., 
CllHTaeT, 111'0 HCn0.Ab30B8.HHe 1I0SeHWHx MeTOAoB 6HOTCXHOAOrHH 
npHBeAeT B 0603PHHOH 6YAYII\eM I< nOA}"IeHHIO cyneprol<CII'IHLlX 
0Tp.BMIOII\HX aell\eCTB H TOKCHIIOB. WK. Tauep B OAUOK H3 CBOHX 
rryfiAHKOIIHii B lKypllaJle Gene WATCH a 1985 roAY OTHeQ"", 'ITO 
molHe H3SeCTJUllle TOKCHlibi 05A8A,a1OT c)'IlteCTBeHHLlMH Hf!AOCT8.TKll-
MH, JlO npHMelleJ:lHeM MeroAoB reuHoH HHJKeJlepHH HO>KHO oCYll1eCT-
BHTb MOAH<PHXAllHIO TOKCHIIOB H npeapaTHTb HX II CT8fiHAbliLle AeT)'-
qKe BelIleCTBa, qloco6uble BLl3L1BaTb nOpaJKeUHR AlOAeH npH B03-
ACiiCTBHH Qepe3 1<0lKY H H3fiHpaTeAbHO pe'l'Iip}'lOII\He co cnel\Hcj>H-
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IV. PROGNOSIS OF DEVELOPMENT. 

In the scientific laboratories of chemical warfare previously 
were conducted and probably still will be conducted investigations 
aimed at identifying new classes of toxic substances and more toxic 
analogs of known poisonous substances. Data bank on toxic effects and 
toxic substances is continuously supplemented also as a result of 
investigations conducted for peaceful or authorized purposes. The 
discovery of palitoxin, dioxin, bicycloorthocarboxylates, toxic 
norboricanes, the factor of the aggregation of thrombocytes, etc. is 
due to investigations not pursued for military purposes. The question 
naturally arises whether research in the field of biologically active 
compounds conducted for different purposes will lead to production of 
new more toxic poisonous substances. 

The commander of the Laboratory of Chemical Systems (now the 
Center of Chemical Research, Development and Technology) of the army 
of the USA, Colonel [W. Kastenrnayer? - Ed.l, in 1981 wrote that "for 
accomplishment of entrusted to his laboratory urgent objectives was 
assembled a group of outstanding scientists and specialists working on 
the development of chemical ammunition •.• for the combat operations 
of the future. Having before us clear goals, we expect in the 80's 
the appearance of new interesting ideas and possibilities for 
strengthening the American potential in the field of chemical weapons 
•••• Official representatives of the Laboratory of chemical systems 
••• believe that strengthening the potential of the USA in the field 
of chemical weapons will be continued and become the priority mission 
in future years". 

Doctor K. Yamamoto, co-author of the monograph "Genetic 
Weapons", believes that use of the newest methods of biotechnology 
will lead in the foreseeable future to production of super-toxic 
poisonous substances and toxins. J. Takker [transliterated] in one 
of his publications in journal Gene WATCH in 1985 noted that now known 
toxins suffer from important deficiencies, but with application of 
genetic engineering techniques it will be possible to modify toxins 
and convert them into stable volatile substances capable of producing 
injuries of people through the skin and selectively react with 
specific receptors which are vitally important biotargets in the 
organism • 
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'leCKHMH pe~emopaHH, lIBAJ110UIHMHClI JKH31lellll0 JlaJKIILlMH I5Ho>lH-
WeJllIMH a OprAHH3Me. BCeMUpllu cjleAep.!lllWl IIA}"fIILlX pallonlHKOB 
• 1986 roAY p.!IcnpOCIpAIIHM I5poWlOpy .XHM~CKoe oPYJKlie H 
nOCAeACTBHII ero npHMeHelUlJlo, a 1t0TOPOH aa3aJ1O, 'ITO • CWA. 
JlKo6w Ha C"J1lAHH pA3pa6onut Jl4XONlTCR nepcnelq'HlIfble B BoeHHOH 
OTIIOWeJIHH CHKI'eTII'leCltHe TOItCmlOnOAOlilll>le COeAHlleHHII. no 
YPOBIIIO TOItCH'IHOC11{ npeaocxop,llll\lle O'IpalWllolllee BemeCTBO VX 
B conlH-TliCJI'<H PA3, cnocol5l1Io1e BY3Y84Tb nOpIIJI(eHHJI AloAeH np" 
1t01l~empa~ 0,1-0,001 m/M3. . 

OI5H"AeJKHBaIOlllHe npOrH03lol pa3BHTSUl XHMH'leCKoro opYJKHJI 
nOKa He cl5yB4IOTCJI. B CBeTe H3AOJKellHoro npeACTABAJlt!TCJI npml-
I(HnHlIAIdIO 84JK1\1olM o~eHHTL, C}'IIleCTBynrr .AH Ha}"fID>le npeAIIOCI>IA-
KH AAJI HaJmll\llBaHHJI nOPIIJKalOlI\IIX CBOHCTB OTpaMJIlOIllHX BellleCTB 
lI)'TeM AAJlLlleilwero yae.AH'leJlHJI HX TOKCIf'IIIOCTH. 

Bywe lilolAO nOU3aHO (CM. p83AeJl D1, 'ITO KaJKAOe MHOJKeCTBO 
Bemecn co CXOAJlDlM xap8KTepoM TOItCH'leCKoro AeiiCTBHJI, O&!.eAH-
IlJllOlllee CTpYJ<TYPHo-pOACTBelllllole COeAlOleHHJI, HMeeT rpallH~Y MH-
HHMBALIIIoll< AeTlIJI1>HYX A03 (fMJIAI, ItOTOpaR B AorApHcpMH'leCKHX 
KOOPAHHaTIIX IDso (MOA&/Kr) - MOAeKY .... pIILlH lIec npeACTallAJleT 
colloli napAlSoAoBJWIYlO .AHHHIO, npH'leM H4HlSoAee TOKCII'IIILlM Be-
lIleCTBaM MHOJKeCTBa COOTBeTCTB}'IOT CTporo OnpeAeAelllll>le 311.~e
llllJl MOAeKYJUlPIIOro Beca. OCTlleTCll nOItB38n.. 'ITO rMIIA C}'IUeCT-
ByeT H y Bceli COBOK}'llIlOCTH XHMH'leCKHX coeAHHellHli, XHMH'leCKOe 
CTpoellHe KOTOpyX lie npOtllBOpe'lHT CTpYKTYPIIOi'! -reOpHH. 

'{nCAO XHMH'leCKHX 3AeMeJITOB a npHpOAe Orp.HH'lel!O, B BMell-
THWe OTIIOWeHHII MeJKAY BTOHAHH B MOAeKYMX CTporo AeTepMHHH-
POBBlll>I. CAeAOlSATeJlIdfO, ItBJKA0My AOCTaTO'IIIO Y3KOMji HHTepBOAY 
H3~eHeJlHJI MOAelty .... pnoro aea COOTBeTCTBYeT OnpeAeAeHH4Jl BY-
liopltll Belllecn, '!HCAO ItOTOploll< a B .. lSoplte KOHe'IHO, ICBIt liy BeAH-
ItO OHO lUI ISIolAO. B03MOJKeH 3ltcnepHMeJlT, a xOAe ItOTOPOro onpe-
AeJUllOTCJI AeT/1A!dII.le A03Y ltaJKA0ro H3 Bell.teCTB ABHHOii BYliopKH. 
o..eaIW1o, 'ITO AOAJKIIO lIlIHnu:J, XOTlI lSy OAllo BellleCTBo, OT.AH'IOlO-
~eeCJI OT AP)THX HaHMeRLllIeli BeAH'lHlloli At!TBA&Hoii A03Y. Tn ItBK 
no ycAOBIUO 3ltcnepHMelml APYn<x Bell.tecn C MOAeryA>!pHI>lM Be-
caN. YKAAVdBaJOlltHMCJI • Bhl6p4HHLd: MIl 3KcnepHMeHTa HHTePBa.J\ 
H3HeUeHlUJ era, He cyIItecrBYeT. TO HaH60Aee TOItCH'lHOe aenteCTBo 
BwlioPKH onPeAeJUleT nDAOJKeHHe rMhA RIO 3TOM HHTepBOAe H3Me-
lIeRHJI Be.AH'lKHLI MOAeKYAJlpHoro Beca. nOCltOA&Ky H4 By!lOP HHTeP-
B8M H3MeHeHHJI BeJ\H'lHHW: MOAe"YAJlplloro BeCB B 3ltcnepHMellTe 
HHItIIKHX OrpaHH'IeIlHH He lIa'lW!,l\l>lBBAOC&, nOCTOAhKy .mOA 0 cr
lIleCTBOBBHIUI rMhA JlBJUleTCJI npaaDMepHWM AAJl Bcero AII.nalOHB 
H3MeRellllll BeAH'l1UI MOAeKYJUlplIIoIX aecoB Bcei'! COBOKynHOCTH CPR-
3HOJ\Onl'leCJtH ClKTH8HWX lIelI(ecTIl. TaKoii' XOA poCC}'JKAeHHH n03BO-
JUleT AD"B3B,", Ij>aKT C)'IIleCTBOBaHHII I"MI\A. 110 caM no celie OH lie 
ABeT OTBeTa II" BOnpOC, rAe npoxoAHT 3TII IJ>4HHUB. O"B3BAOCb, WO 
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The world federation of scientific workers in 1986 disseminated the 
pamphlet "Chemical weapons and t~e consequences of their application", 
in which it is said, that in the USA, allegedly on the stage of 
development are synthetic toxin-like compounds promising in military 
sense, in level of toxicity exceeding VX hundreds and thousands of 
times, capable of causing the injuries of people with the 
concentrations of 0.1-0.001 mg/m'. 

Promising predictions concerning the development of chemical 
weapons have to date not been realized. In light of the discussion to 
this point, it is fundamentally important to ask whether the 
scientific prerequisites exist for increasing the destructive 
properties of poisonous substances by further increasing their 
toxici ty. 

. Above it was shown (Section II), that each group of substances 
with similar nature of toxic effect, which unites structurally related 
compounds, has a boundary of minimum lethal doses (GMLD), which in the 
logarithmic coordinates LD •• (mole/kg) - molecular weight is a 
parabola, with the most toxic substances of the group corresponding to 
specific values of molecular weight. It remains to show that GMLD, 
exists also for all chemical compounds whose chemical structure does 
not contradict structural theory. 

[? The number of chemical elements in nature is limited, and the 
valent relations between the atoms in the molecules are strictly 
determined. Consequently, to each sufficiently narrow range of 
variation in molecular weight corresponds a specific group of 
substances, number of which in the sample is finite however great it 
is. Is feasible the experiment, in course of which are determined the 
lethal doses of each of the substances of a given sample. It is 
obvious that there must be at least one substance, which differs from 
others in terms of the smallest value of lethal dose. Since, in terms 
of the experiment there do not exist other substances with molecular 
weight within the range of variation in it selected for the 
experiment, the most toxic substance of sample determines position of 
GMLD in this range of variation in the value of molecular weight. To 
the extent that on the selection of the range of variation in the 
value of molecular weight for the experiment were imposed no limits, 
the conclusion concerning existence of GMLD is valid for entire range 
of variation in the values of molecular weights of the entire totality 
of physiologically active materials. This line of reasoning makes it 
possible to demonstrate the fact of existence of GMLD, but by itself 
it does not answer the question, where this boundary passes. ?] 
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OTBeT 114 1I0CTdBAeUULlH BOnpoC MOlKJlO nCMY"KTb .n)'TeN aJl4AH38. 
BCel'O HMe/OlllerocJl MaCCHII4 3KCnepHMe/ITaALI/LiX AllIIII"'lf, no YPOB-
WlM JU!T4ALIILIX A03 XHMlNeCKHX BellleCT1l pa3AHQllOro COCTall4 H 
CTpoelllUi H npH//WeJKaIllHX KO BceM H3BeC'nILIM /WICCIIM HCClle,a,o-
BaIHIW( CO"AHHellltli. 

ECIIH Ha eBItAHAOBoii nOBepXIIOC'nI B AorapH<pMlNeCkHX KOOp..\H-
""Tax LDso - MOAeKYAJlpHLlii BlOC OTol5pa3HTL BeCL M"CCHB Be-
llleCTB. MIl KOTOPWX AeTMLHLle A03L1 3ltcnepHMellT8Al.1I0 ycrallOB-
Ae/ILI, TO /lAOCKOCTL rpa<pHK" (CM.pHC. 6) OK"'LlBlIeTClI pa!IAeJlelllloii 
"" ABe 'IaCTH:HlI OA/IOK H3 IIHX cocP"AOTO'IeHLI OTOlipaJKellKII Bcex 
B3JITWX BellleCTB, B TO BpeMll KaKAPyru "aCT/, nAOCKOCTH rpa<pHKlI 
OCTaeTCJI CB060AIIOK. H60 B npHpoAe He tyIl\eCTBYeT aeUteCTB. KO-
TopLle 110 BeJ\H'IHHe AeTlIJIldlOK A03L1 H MOAeKYAJlplIOI'O Bees COOT' 
8eTCTBO/I4AH lihl 3TOii 'IaCTif 1lA0CKOCTJ{ rpa<pHICa. Me"'AY YKlI3a". 
IIh1MII 'IaCTJlMH 1lA0CKOCTH rpaq,HKB OT'IeTAHBO npOCAelKHlI4eTCJI 
rpaHHttB, q,opMHpyeMlIJI oTOlipalKellHJlNH lIaHlioAee TOKCR'llIblX 
BellleCTB B cooneTCTB}'JOIllHX HllTepBMax H3MellellHJI a""lNHllhI 
MDAeKYAJlpHoro aeca. Ha pHC. 6 coxpallellLl OTOlipalKellKII TOALKo 
lIaHliDAee TOKClNllhlX 8ellleen. II IIpoBe,a,e/la ,,"IIHlI, om6olOIl\IIJI 3TH 
OTOlipa>KI!JIHJI CO CTOPOHLI MHIIlIMlIALHLIX AeTaALII"'X A03. :na ,,"HHlI 
Ha3Balla T 0 K C 0 H A 0 ii. 

ToICcoHAY 6e3 60ALWOK norpewlloCTH NOlKIIO oTo"'AeCTBHTL C 
rMIIA II BOT no'ieMy. B OIiJIIICTH NlIAbIX BeAH'lHH NOJIeICYAlIp"oro Be· 
ca TOKCOHAa npoxoAllT 'Iepe3 TO'IKY, CQOTBeTCTB}'Iolll}'lO ltHallHCTO' 
MY BOAOPOAY. NDAeKYAJlpHLIH Bee KOTOPOro paBell 27 """LTOIIIIM. 
Bce B"IlleCT114 C MDAeKYAJlp!lblN BeCON 27 AllA"TOIIOB H Nellce H3Be· 
C'n/hI, a HX AeTlIAIdlLle A03h1 3KcnepHMelrrllALIIO YCTallollAellLl. HaH' 
liDAee TOICCH'IHLlM cp"AH IIUX JI/IJUIeTClI ltHaIlHCTLIA BOAOPOA, CIIe,a,o-
BaTeJ\bHO 3TO B"IlleCTBO II onpe,a,eAJleT nOAOlKellHe fM1IA B oliA"CTH 
lIeliOJUdllHX BeAH'IHH MOAeKY""'PIIOro Beca. npH'I,," npH MOJIeKYAJlp-
HOM Bece 27 AllA"TOIIOB TOKCOHAII H fM1IA TO'!HO COBDlIAII'OT. 

ECIIH II" puc. S y6pan. OTOIipalKellHJI seex CHllTeTH'IeCKHX Be' 
llleCTB H OCTaBIITi> oTOlip4lKelllUl TDAI>KO B"Illecn npHpOA/IOro npo-
HCXOlKAellHlI, TO nOAOlKeHHe TOKCOHAbl HII DAOCKOCTH rpa<pHKlI OC-
TaHeTClI IIpe"'HHM. Ct.CAOBaTeAbllO, rpaHHttY MHIIHM"""HLIX AeTMb' 
IILlX A03 Ij>opNHpYJOT oToIipa>KeHHlI BellleCTB npHpOA/loro npoHc, 
xO"'AeHIUI. a CHHTeTI/'IeCKHe BellleCTBD AHWI> AOCTHrOIOT tOKcOIW" 
11 3TO lie CAyqaKIIO. B "pollecce 380J110ltllOllllOro pa3BHTHlI lKHBO' 
THOro HHpa npOH30WeA eCTecrBeulUlIIH O't6op RAOD, cnoco611LlX no· 
p4lKaTL arpeccopa (npH 3"ntHTe) HAM ",ePTBY (npH HDnllAeIlHH) MH' 
UHMM&1JblM KOAHQeCTBOM. fMItA klllK H TOKCOllA8 oTP4>KaeT "pC1'-
aHTe;u,HOcn. HAM BOcnPHHM'lHBOCTL JKHBOTH~X k AeHCTBHIO llAoa. J1 
eCllH 3TO -T41t. TO AUbueAulee yBeAH'leHHe M4CCHfta 3KcnepHMeJl· 
TaALllbiX AenflLlX no TOKClAllocnt BHOBb OfIJTe3HPYCMLlX HAM BLlAe-
AJleMhlX H3 npHpoNILIX HCTO'lHHkOa XHMH'IeCKHX CDeA,HlleIlHH fie no-
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It turned out that the response to this question can be obtained via 
the analysis of entire available mass of experimental data on the 
levels of the lethal doses of the chemical substances of different 
composition and structure and belonging to all known classes 
investigated compounds • 

If we on a Euclidean surface in logarithmic coordinates LO,. -
molecular weight represent [map? - Ed.] entire group of substances for 
which lethal doses have been established experimentally, then the 
graph (see Fig. 6) will be divided into two parts: on one of them are 
concentrated the representations of all substances taken, while the 
other part of the graph remains [blank? - Ed.], since in nature there 
do not exist substances which in lethal dose and molecular weight 
would correspond to this part of the graph. Between the areas of the 
graph indicated distinctly is outlined boundary formed by 
representations of the most toxic substances in the corresponding 
ranges of variation in molecular weight. Fig. 6 shows only the most 
toxic substances and the line which envelopes these representations 
from the side of minimum lethal doses. This line is named [toxoida? -
Ed.]. 

Toxoida without large error it is possible to identify with GMLD 
and this is why. In the region of low values of molecular weight 
toxoida passes through the point which corresponds to hydrogen 
cyanide, whose molecular weight is 27 daltons. All substances with 
molecular weight of 27 daltons 'are less known, and their lethal doses 
have been experimentally established. Most toxic among them is 
hydrogen cyanide, consequently this substance also determines the 
position of GNLD in the region of the low values of molecular weight, 
and at a molecular weight of 27 daltons toxoida and GMLD coincide 
precisely. 

If in Fig. 5 we remove representations of all synthetic 
substances and leave representations only of substances of natural 
origin, the position of toxoida on the graph remains as before. 
Consequently, the minimum lethal dose line is established by 
representations of substances of natural origin, synthetic substances 
only reaching the toxoida, And this is not by chance. In the process 
of the evolutionary development of the animal kingdom occurred the 
natural selection of the poisons, capable of affecting aggressor (in 
defending) or victim (in attacking) with a minimum quantity. Both 
GMLD and toxoida reflect sensitivity or susceptibility of animals to 
the effect of poisons • 

( 

( 

G 
~ •.........• , 

~ 

~ 

~ 

( 

( 

( 

L • ( 

( 

I~ 
~ i 

C 
C 
( 



( 

c 
c 
C 
c 
C 
c 
c 
( 
( 

c 
( 

c 
• a 
lit 
~ 
C 
C 
C 
( 

C 
L • 

-4 

·6 

i 
~ -8 

! 
9 -10 

t 
i ·12 

·14 

• ·16 

, 

OPHltHH 

CTon6HA'tHwA TOKC"H~ 

6arynHHH't8CKHe TOKCHHW-=:::Y 

" 2 • 3 4 5 
norapHtpM MonaqnAPHoro •• ca (.aanbTOHbl) 

PHC. ~. f'pa<l>HK TOKCO'lAhl (nyfiAHK)'l'TC' Bnopo",., 

BAe'leT 3a. C:OtiOH lSoJ\ee .HAJ.i MeUee cyIlteCTBeHifoH KOppeXTHpOBKH 
rpO<!>HKll TOKCOIfAW. 

BMeCTe C TeM_ HOMlOe OTO'KAeCTBAeuHe TOKCOHALJ C f1viAA He. 
npaaOMepHO. nOCJI"AHlIJI HMeeT 1i00ee CJlO>KII}'IO <!>0PMY. HanpH
Mep. MOAeKYJUlpHoMY aecy 28 AIlAbTOlIoa COOTBeTcT8yeT eA."'CT' 
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Fig. 5. Graph of toxoida (published for first time). 
Key: (1). Logarithm LD (mole/kg)'. (2). Hydrocyanic acid. (3). 
beryllium oxide. (4). [nereistoxin? - Ed.] (5). tetrodotoxin. (6). 
saxitoxin (7). batrachotoxin. (6). yperite. (9). sarin. (10). 
soman. (ll). dioxin. (12). palitoxin. (13). diphtherial toxin. 
(14). rlCln. (15). tetanus toxin. (16). botulin toxins. (17). 
logarithm of molecular weight (daltons). 

And if this is so, any further accumulaion of experimental data on the 
toxicity of chemical compounds newly synthesized or isolated from 
natural sources will not involve more or less important adjustment of 
graph of toxoida. 

At the same time complete identification of toxoida with GMLD is 
incorrect. The latter has more complex form. For example, to 
molecular weight of 26 daltons corresponds only one substance - carbon 
monoxide. 
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Bell .. oeBell~eCTBO - OKHCb yrAepOAil. CorABCIIO rpacjlHKY TOI\COIfAhl 
OJUlCl> yrAep0Al' Mit HMelOlllaJI MOAeKYAJlpuwli aec 1S00bwHIi;'"eM Y 
I\HBuHCTOro BOAopoAa. AOAJKIIB ISbIM ISw HMerb AeTBAId'Y'O A03Y 
MellbWe '1eM Y f\HaHHCTOro aOAopoAil. HO IIB6AIOAlleTCJI o6pBTllOe. 

rpacjlHK TOKCO\!Alol B nOMe'lellllLIX KOOPAHIlOoTax 6AH30K K npR· 
Moli AHHHH. a 38BHCHMOCTb Me>KAY BeAH'lUIIOIi MHIIHMaAbllOH AeTaAb· 
noli AOSW (MOAb/Krl H MOAeKYAJlpUWM BeCOM (M} npH6AulI<ellnO MO· 
lI<eT 6mb Bwpall<eUa ypaBUeUHeM: 

19 LDso = ·3 Ig M - 0.23 

nponl0311Oe 31111 .. e1lHe !OIlIUMaAbHoli AeTOoAbIlOIi AOS'" AAJI Be-
Il\eCTB C 3aAallll"'M MOAeKYNlpIlLlM BeCOM MO)l(eT 6WTb TOAbKO paa· 
HWo! HAIl MellbWHM HCTHIIlIWX JleAH'lHII. ' 

3cjlcjleKT B03p4CT4I1Hl1 ISHoAoMl'lecKoli aKTHIIIIOCTH no Mepe yae-
AH'lenHR MOAeKYAJlp"OrO IIeeo. OTMe .. OoACli panee npocjleccopoM Moe· 
KoecKoro rocYAllpCTBelllloro Y"HllepCHTeTa (poCCHRI H.H. K0603e-
aWM Y AAKAAOHAOB, rAIOK03HA,08. BHT8MHIIOa, ropMonoa H CHlrTent-
'1eCKHX AeKapcnseHHblX Be~eCTBf x011t K aLlBoAY 0 c)'llteCTBoll811HH 
npeA,eAhULlX 3Ua'lenHH MHHHMaAldlLlX AeTMbllLlX AO'3 on He npHWeA. 

nOAbSYRCb rpacjlHKOM TOKC01fAl>l MOll<IIO nOAyqHTb nOAeSIILle 
AAJI HCCAeAOBllTeAeii BLlIIOAbl· HanpHMep. eCAH nOCTaBJ\ella 38A11'lB 
nOAyqHTb BellleCTBO C HeKOTOPWM 311a'lellHeH LDso. TO nOHCK IIellle-
CTBIl CAeAYeT npOBOAHTb cpeAH COCAHllelluli C MOAeKYJUlpnWM Be-
COM PaBUbIM HAIl 1S00bWHM BeJ\H'lHHW. onpCACARCMoii no rpacjluKY 
TOKCOIfAl>l no 311,11,11tmoli LDso. YnoMR11}'Thl1i H.H. Ko603eB 38MC'l1IA, 
'ITO DyTeM BllpHaI\HH COCTaBa H CTpoeHHJI MOAeKYA MOll<II0 Ao6H-
BIlTbCJI ueKoTOporo yaeAH'leHHlI IlKTHBUOCTII selllCCTB. ECAH lI<C -rpe-
l5yeTCll Ao611T1oCll yaeAH'leHHR BKTHBHOCTII BelllcCTB B AeCllTKH H 60-
Aee pa3, 0AllHX crPYKTYPJlLlX H3MeHemm MOJ\eKyA IleA0CTaTO'lIlO, 
Ype6yeTCJI nepexoA K COCAHHeUHJlM C 60AbWeil BeAH'lUIIOii MOAeRY· 
""Puoro BeCB. TIIK Kax 30Mall U BellleCTBO VX no YPOBIIIO TOKCH"-
IIOCTII H St!Alf'lHlle MOACKYAJlPlloro seeo. npHMepllo coO"lilcTCTBywT 
rpacjlHKY TOKCOIfAbI. DOAyqeHHe 60Aee TOKCH'lIU,X aHaAOroB HX C 
TeM lI<e pa3MepoM MOAeKYAbi He npoMl03HpyeTCll. ' 

Y Bell\eCTB. OT06pllll<eHHe KOTOPWX coanll,ll,lleT C rpacjlHKoM TOK-
COHADI. a MOAeKYAe neT HH'lero CAHmHerOD H BCAKoe OTCe\f:e1lHe 'fllC· 
TH ee nenpeMellllO npHBOAHT It nOAY'femuo ,A,epHBaTIl C MCIILlUeH 
TOKC",.UOCTldO. n03TOM}' Te0PHJI TOKCOcjl0PO". corAIlCIIO I<OTopoil 
AonyCKaeTCn BepOHTIIOCTb BWACAeIlHR H3 CTPYKTYPbI BblCOKOTOI<CHq· 
HblX HCXOAHblX np"poN'blX coeAHllellHii lIeKOTOpblX cjlparMellTOB. 
cOXpaIUlJO~HX TOKCH'IJlOCTb n8.THBllblX aew.eCTB, He ABeT pe3YAbTft e 

TOB. l13Ao>Kenlfoe He O'niOCfTCR It BCuteCTB8.M C IIH3KOH TOKCH'UlO· 
CTbl0. 0T06p4)1(enHe KOTOpWX AllAeKO OTCTOIrT OT rpacjlHKa TOKCOH· 
A". TaK KIlK H3MeneUHe II MeHblnylo CTOpollY MOAeKYAJlfllloro aeca 
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According to graph of toxoida, carbon monoxide, which has molecular 
weight greater than hydrogen cyanide, should have lethal dose less 
than hydrogen cyanide, but is observed reverse. 

14 

Graph of toxoida in the noted coordinates is close to straight 
line, and the relationship between minimum lethal dose (mole/kg) and 
molecular weight (M) approximately can be expressed by the equation: 

*(See Original). 

The forecast value of minimum lethal dose for substances with 
given molecular weight can be only equal to or less than actual 
values. 

The effect of an increase in biological activity with an increase 
in molecular weight was noted previously by professor at Moscow State 
University (Russia) N. I. Kobozev in alkaloids, glucosides, vitamins, 
hormones and synthetic medicinal substances, although he did not 
arrive at conclusion concerning existence of limiting values of 
minimum lethal doses. 

Using toxoida graph it is possible to obtain conclusions useful 
for researchers. For example, if is posed the problem of obtaining 
substance with certain value of LO,., the search for substance should 
be conducted among the compounds with molecular weight equal to or 
greater than the value determined according to toxoida graph for given 
LO,.. N. I. Kobozev noted that by varying composition and structure 
of molecules it is possible to obtain a certain increase in activity 
of substances. But if it is necessary to attain an increase of the 
activity of substances by ten and more times, structural changes in 
molecules alone are insufficient, is required transition to compounds 
with greater molecular weight. Since soman and VX in level of 
toxicity and molecular weight approximately correspond to graph of 
toxoida, obtaining more toxic analogs of them with molecule of same 
size is not forecast. 

In the case of substances whose [representation? - Ed.] coincides 
with graph of toxoida, in the molecule there is no "excess" and any 
cut-off of part of it immediately leads to obtaining of derivative 
with lower toxicity. Therefore the theory of toxophores, according to 
which is allowed the probability of isolation from the structure of 
highly toxic initial natural compounds of fragments which retain the 
toxicity of native substances, does not give results. This does not 
apply to substances with low toxicity, [whose representation is far 
off the toxoida graph? - Ed.], since change [in the direction of lower 
molecular weight? - Ed.] allows for obtaining substances with somewhat 
increased toxicity. 
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AonyCKaeT nOAY"eUHe aew.ecn C HeCKOAhKO':' yneA"~JIIIOH TOKeH"· 
HOC'l'blO. I 

C poCTOM MOAelC)'ARp"oro aeca )'MellbWaeTCa IlepOJITI'OCTb 1I0A' 
}"Ielilla AeT}"lIlX aeU\ecra. B CA}"Iae BbiCOlt01'OKCH~III~X BCU\ectB 
npOMeJI<yro'l1l0MY 3111>'1ellll1O AeT)"IeC'TH COOTBeTCTByeT H npOMelKY' 
TO'IIUlIi BeAH'IHIII> MOIIe"YARPHOro aeca, a aMeCTe c.neH H npoNelKY' 
TO'llIOe 3l1a'leHIIe AeTMI>HOH ,&.03101, 

C POCTOM MOileltYARPIIOro aeca H3MeMeTCll arperantoe cocroa· 
IIl1e BeU\eCTB. Ha pHC- 6 nOK838110, Mit )'MeHLWaeTca AOAR AeTf'IHX 
(KHWUl(HX IIlOKe 20'C) H lKH,&,KIIX (TeMnepB-rypB nABBAe!tHR Db/We 
20'C) BeU\eCTB • MBCCHBe ABHHbIX 0 TOltCH'IIIOC'TH 6011ee 'leN 
60000 opraltH'leCKHX cOe,&.HnenHii. H3 npHBe,&.elluoro rpaljJHKB CAe· 
/>3eT, 'lTD AeTY'llle BCU\ecraa cpe,&.H COe,&.HUeIlHii C MOAeKYARp"LlN 
aeCOM lioAee 100-120 ,&.aAbTOItOB . lie BCTpe'l8IOTCJ1. COrABClIO TOK' 
COKAe 3TII~1 311B'IeJ1HlIM MOileKYARpHOro eeea COOTBeTCTBYJOT MH"H' 
M""bllble AeTllALlliole ,,03b1 paBllbie 0,04-0,06 MrlKr. CAe,6.0BIITeAb1l0 
AeT)"IHe OTJlaBAllloU\He lIeU\eCTBlI lie MOryT IIMeTb AeT",,""Lle ,6.03L1 
no Be.AJAHllC l1HJKe npHBe,,&.eHlILlx. NIIlAOrH'IJlO, )KHAKoe COCTOJlmle 
lie BCTpe'l"eTClI Cpe,&.H lIeU\ecTII C MOIIe"YARPHblM aeCOM 150Aee 4 00 
AClAbTOlioa. a pllC'leTIlOe 3l1aQem .. e MHJfHMllAb110it AeTMbJlOH ,a,03b1 

G ; • • s 
~ .. 
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PHC. 6. 3aaHcMMoCTb ADAK AeT)"IHX (t.Hn ( 20·C) 
H JKJf.AKHX aell(eCTII (lnA < 20·C) OT MOAeKYAJlplIOrO DCCA. 

SOO 

A.A. nocrpoeuHt: rp.~HJt. "L1AH HcnOAlo3o.aftU A8mlwe. COAep}l(a'lI.He~ D 
Registry of Toxic affects or Chemical Substances (Washington. 1988) 
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With increase in molecular weight decreases the probability of 
'obtaining volatile substances. In the case of highly toxic substances 
to intermediate value of volatility corresponds intermediate value of 
molecular weight, and together with it, intermediate v,alue of lethal 
dose • With increase in molecular weight is changed state of aggregation 
of substance. In Fig. 6 it is shown how decreases the fraction of 
volatile (boiling below 20°C) and liquid (melting point above 20°C) 
substances in the data on toxicity of more than 60000 organic 
compounds. It follows from the graph that volatile substances among 
compounds with molecular weight greater than 100-120 daltons are not 
encountered. According to the toxoida, to these molecular weights 
correspond minimum lethal doses equal to 0.04-0.06 mg/kg. Volatile 
poisonous substances cannot, therefore, have lethal doses lower than 
those given. 

*(See original). 

Fig. 6. Fraction of volatile *(See Original) and liquid substances 
*(See Original) as a function of molecular weight. 
For graphing were used data contained in Registry of Toxic Effects of 
Chemical Substances (washington, 1988). 
Key: (1). fraction of substances. (2). liquid substances. (3). 
volatile substances. (4). molecular weight, daltons. 
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M1' }KKAKHX OTpao,."lomHX BeUleCTII COCT81L\l1eT 0,002-0,004 
Mr/Kl' HAH TOALKO B 2-4 pa38 MellLwe AeT8A&UOH AO.&I semeCTB8 
VX npH BIIYTPHBellJlOM BBeAeUHH. MKIIHM8JlL1lLle AeT8ALIILle AO.&I 
AeT)"IHX H }KHAKHX OTpalWllOlllHX BemeCTII npH AeiiCTBHH 'Jepe. KO-
}KY 118 oCIlOBe ToKCoHADI He npomO'Hp}'lOTCll, H 8 OllmeM CA}"f<Ie 
ollH MOryT A1JJl }KHAKHX lIemeCTB oTA}{'1aT&CJI OT COoTBeTCTB}'IDmeii 
AO.&I BemeCTBa VX t\oAee '1eM B 2-4 p ... ". 

;u0611JJ non&lTKa nOAY"eHHlI 1I0Bora OTpaBAJIlOmero aeU\eCTSa, 
cyu~ecTBeJllJo C50Aee TOKCH'JJlOro 'leM aell(ecnso VX, CBJl3dnd, co· 
rAaCllO rp"<pHKY TOKCoHADl. C lIeot\xoAHMOCT&JO nepaxoAO K CHHTe3Y 
COeAJ{HeliHH co 31Jd1fHTe.AbIfO 6o..u..WHM MOAexYARPllLtM BeeOH, OTUO· 
CBmnMClI K oGAaCTII cymeCTBoRallHlI ToALKo TBepADIx BemeCTII. bK8-
,LlMeT"", lleAL3lJ nOA Y"HTL cynepTOKCll'iHOe TOKCHHonoA06110e Be-
UleCTIIO, KOTopoe 6L1Ao 6&1 }KIWOCTLIO H TeM t\OAee AeTyqeii JKII,i\-
KOCTLIO. 3q,q,eKTLi t\oesoro npHMelleHHll TBepADIX ToxcHllonoA06-
IIL1X 0Tpa8All10mnx BeDleCTB no }'MepeHllo .amnmeJllloii }KHBoii eH-
Ae npOTHSIIHKa lie MOI')'T n~eBoCXO,I\HTL 'q,4>eKTOB, AOCTHrAeH"'x 
npH npHMellellHH caHHX TOKeHIlOII C TeN Jl(e ypolllleH 'J'OKC~1I0CTII. 
no oqellKaM cnel\K8AKCTOS, AOJKe peKoPAJIO TOXCJI'IIJLle fiAKTePII-
ULU&le ToXeHII&I no t\oeBoii 3q,4>eKTHBIIOCTII ycrynaloT OTpa8All1O-
UIHM BemeCTRaM lIepaHD-n"p8A1ITINecxoro AeiiCTIIHII. B 1970 mAY 
npo4>eeeop 6HOXHMHH H HOAeKYAlIpuoii fiHOAOrHH raplI<IPAeKoro 
}'IlIIRepCHTeTa (ClllA) M. Me.eAcolI S }Kyp"8Ae SclenUnc 'Amerlcan 
npHBOAHA CpaBllln'eALU&le AOUllble no 34>q,eXTHIIUOCTH 60eBoro npH-
MeuellHB 01pa1WU0II\HX sellleCTII H TOKCHIIOB. no era AOIIIILlH npH 
npO'lHX POBUblX YCAoBHIIX 1lA0mWi nop8lKellllll Upo'OAeM aelqeCT-
sa VX 60Jlee '1eM B 3 pa38 npeBLII1I810T 1lA0lqOAJi nopa}KellHlI fioTy-
AHIIH'leCKHH TOKCHIIOM. S. SeKKeT B cBoeii MOIIOrpaqlHH We8pons of 
tomorrow, onyGAHKoB""110ii II 1983 roAY, npHBeA CPOBIIIITeALllble 
AdHULle no 60eBOH: 3c1lq.,eKntBJlocm 3apHna. 6OTYAHlIJ.J'tecKoro TOK-
CHHa II 6"III1M CH!5I1PCKoii 11'8&1, npHMeHlIeM&lX C nOMOUlblO '1et\o1-
pexq,}'lM'OB&lX K"CCeTJl&lX 3J1eHelM'oB E-96. no A"ItItLlM 'Toro UTD-
pa, MJt AOCTWKeli1Ul nOpa>KellKR }KREOH CHAW C Bep0R1110CTLIO He 
IIHlKe 50%, pacxoA 3apHIt" B paC'leTe II" ~III\}' 1lJI01l(8AJt IIHJKe 
norpe6110ro pacxoAO H 6oTyAHIIH'leCKOrO TOKCHlla, H 6"IIMM cH6HP-
cKoii II.BbI. CorM CliO A;1K. TaKKepy _8 II"C'J'OlIII\ee BpeMlJ lie H,BeCT-
IILI TOKCHllbI. KOTDpble no 60esoii 34>q,eKTHBII0CTII 6&/AH 6b1 aALTep-
HaniSOH XHMH'IeCKHM. Be~eCTBAH nepBllo-napaAMTHlfecKoro AeHCT-
8M, BKJlIO'l"n '''PHII (GB), 30"'011 (GO) H VX». ASTOPbI PllM ny6AH-
X61\HK )'K43LlB410T 114 T4KHe neAOCTdTKH TOKCHtJOB. J(aK OTCyrcTBlte 
y JINX CBOHCTB4 BLl3L1eS", nOpa>KeUHJI npH AeHCTJUIH Qepe3 KO}t(Y. 
KpaHJle JlH3KOe AGaltellHe U6Ch1U(elllloro napa. npOAOA)KHTeAhJll.U1 
nepHOA CKPLrfOro AeACTBWl. TOKCHllhI lie OKO.3la1B41OT CKoBbUlaloll{e-
ro AeiiCTBHJI. 
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Similarly, liquid state is not encountered among substances with 
molecular weight greater than 400 daltons, but computed value of 
minimum lethal dose for liquid poisonous substances is 0.002-0.004 
mg/kg or only 2-4 times less than the lethal dose of VX with 
intravenous introduction. Minimum lethal doses of volatile and liquid 
poisonous substances acting through the skin on the basis of toxoida 
are not forecast, and in the general case they can for liquid 
substances differ from a corresponding dose of VX by more than 2-4 
times. 

Any attempt to obtain new poisonous substance substantially more 
toxic than VX requires, according to toxoida graph, synthesis of 
compounds with much greater molecular ~eight, which relates to the 
domain of existence only of solids. It turns out that it is not 
possible to obtain super-toxic toxin:-like substance, which would be 
fluid, [not to mention? - Ed.1 a volatile fluid. The effects of 
combat employment of solid toxin-like poisonous substances on 
moderately protected live enemy target cannot exceed effects, achieved 
with the use of toxins themselves with the same level of toxicity. 
According to the estimations of specialists, even record toxic 
bacterial toxins in combat effectiveness are inferior to convulsant 
nerve gases. In 1970 the professor of biochemistry and molecular 
biology of Harvard University (USA) M. Mezelson [transliterated1 in 
journal Scientific American cited comparative data on the 
effectiveness of the combat employment of the poisonous substances and 
toxins. According to his data , other conditions being equal, areas 
of injury with VX aerosol more than 3 times exceed the areas of injury 
with botulin toxin. B. Bekket [transliterated1 in his monograph 
Weapons of Tomorrow, published in 1983, cited comparative data on the 
combat effectiveness of sarin, botulin toxin and bacilli of anthrax, 
employed using four-pound cassette [cartridge? cluster? - Ed.1 
elements Ye-96. According to the data of this author, for achievement 
of the injury of live target with the probability not lower than 50%, 
the expenditure of sarin per unit area is lower than required 
expenditure of both botulin toxin and bacilli of anthrax. According 
to J. Takker [transliterated1 "at present are not known toxins, which 
in combat effectiveness would be alternative to chemical substances of 
neuroparalytic effect, including sarin (GB), soman (GD) and VX". The 
authors of a number of publications point to such deficiencies of 
toxins as the absence in them of property to produce injuries through 
skin, extremely low pressure of the saturated vapor, prolonged latent 
period. Toxins do not exert immobilizing effect. 
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ECJlH q,OcreH. HnpHT H APynte H3ItA~bHO npHMelleHllbie fa3L! 
npHl1lITO lIa3L1nn. OTpaBJ\JIIOII\IIMII BClI\eCTllllMII"J -OM MI.pOSOH SOH-
1IL1. TO cJ!ocq,opoprallH~ecKHe OTpaBAJIIOII\Ke 8CII\eC'Tlla no npaRy 
MOlKllO 11II3L1Ban. XJU.llNeCKIIM op)"KlleM 2-0H MIlPOBOH SOHl" •• H 
AeAO lie CTO""KO B TOM. ~o OTKpLITHe H pa3paliOTKB HX npHWAHCb 
H" rOALI 370M aoliHLI. Ita nepHoA ee HenOCpel\CTBeHIIOH nOArOTOBKH 
II nepBLIe nOCJIeBoellHLle roALI. CBOH nOpaJKalOll\lIe CaOHCT"a OT-
paBAlllOlI\Hc BCII\ecraa lIepBIIO-napaAH'l'll'{eCKoro AeHCTBIIJI B HaHfio-
Aee nClAlIOH Mepe MorAH npoRBHn. HMellHO a ro~. npOUIeAWeil MH-
POBOH BOHliN. /lIoII HX 3q,4>eKTIIBHoro npHMelleHIIJI II""HIIO 6""," 
Y"3BHMLle lleAH - lIaCLIWeJIH",e OTKpLlTO pacnOAO>KeIiIlOH >KIIBOK 
CHAoli n03111\11H BOliCK. B Te ro/>1>l 1111 ~CTI<"X npopLiBa 4>P011T8 lIa 
KII>KAOM KB<IAP"TlIOM 1<HAOMeTpe HCXOAHOro nOAO>KeIlHII lIacrynalo-
II\HX BoliCK cocpeAOTD'IHBaAOCL lIeCKOAI>KO TLlCJIq '1eAOBeK. K TONY 
:IKe lie HMeBWHX nOAIIOlleIlU"'X CPCACTa npOTHBOXIIMH~KCKOH 31111111-
TW. AM npllMelleHHll XHMH'IeCXHX CII"PlIA08 H aBHB60M6 HMCAHCL 
lIeofixoAHMLle 60eBLle rpynnHPOBKH aprKMepllH H aBHaIlHH. B nOAO-
ce npOpLiBa AeliCTBOBaJlO AO 200-300 aprKMepHMcKHX CTBOhOB Ha 
Ka""AOM KHAOMeTpe cjlPOIiTa. SoeaLie AeHCTaHll Ka""Aoro 4>POIITOBo-
ro ofi'LeAHllellHll aoliCK COBeTCI<oli "PMHH a SepAHHCKoli HBcryna-
'TellLlloli onepallJIH nOAAepJKHBaAHCb 1·2 B03AYIIIIILl~IH "PMHII~IH. 

nOcrynAellHe B apceHaALI aoopY:lKellHli 4>oc<i>opopraIlH'leCKHX 
OTp8BAlIIOIIIHX aell\eCTB HepBllo-napaAHTH.ecKoro AeiiCTBHa 3l1aMe-
IIOB8II0 anoreA a pa3.IITHH XHMlNeCKoro 0PYlKHlI_ AaALHeiiwHii npH-
poeT era fioeBoli MOII\H lie npoHcxOAKT H He nponl0311pyeTCa B fiy-
AYII\eM- nOAy.eHHe HOBhIX OTpaaJllllOII\HX aell\ecra. KOTOPLIC no 
ypOBIIIO TOKCH'IIIOCTII npeBOCXOI\HAH 6L1 C08peMeHHble OTp8RAlIIO-
II\IIe Belllecraa CMepTeALlloro AeliCTBHlI H npH 370M Ofi"81\0AH fiLl 
OllTHMaAhllLlMH 4>H3HKo-XHMlAeCKHMH CBolicraaMH (lKHA"oe cocroo-
Hlle. YMepeH"U A~ecn.. cnoc06110cn. HaHOCHTb nopa)l(ellllO npH 
B03AeliCTBIIII '1epe3 I<O:IKY. cnoc06110CTb BnHTLlBaTbCO B nopHCTLlC 
MaTepH""" II ""I<OKpaCO~IIb1e nOKpLlTHll HAP.'. HCKAIO'laeTClI. B 
nDALly 3Toro aLlBOAa CBHI\CT¥LCTBYeT onbIT pa3pa6OTKH XliMH"C-
CKOro OPYlKII" sa nOCJlIWIHe ~en.pe AeCOTKa ACT. /lP:lKe C03ADlllible 
B 3TH rOAL! CiHH"pHLIe 60enpHnaCLI. UK 06paTHA Ha 3TO BIIH~IIIIIHC 
opo4>eccop M. Me3eACOII. II Te Cllap")l(810TClI "'PHIIOM H ApyrHMII 
OTpaBAllIOUIHMH BCII\ecraaMIi. nOAy.ellllblMH 60Aee 40-50 AeT TOMY 
11II311A-

3D. nOCAeAlme AeCH'rHAeme npoH30UIAH Kopelllll~e H3l>1eI1CIIHJI I 
CHCTeMax aooPY""e1IHIi. Pe3Ko B03POCJIH 60e.,.e KSQeCTB8 ofiL!'1110-
fO 0PYlKHJI. npeJK.Ae scere 34 C'IeT nOCT)"llhellHJl 11ft BOOpY>KClIHe 
BbiCOKOTO'IlJOro opy)t(Hli. cnoco(Suoro UaliOCHTb 110pa>KCIIHJI OTAeAh-
IlWM 06"LeKT4M-MHUleIlJIM H ABJKe IUIXOAHTlt Tpe6ycJl.lblC: 06 .. ~eKllJ no-
p~UKeUHR cpeAH APynlx 6AaroAapJl CCHIlTeMC!KTYaAhUhlMU CtiCTel>lar-' 
ynpaBAeuHR H nBseAelIHJI. 
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If phosgene, yperite and other ga~es used early on are common 
reffered to as poisonous substances World War I, the organophosphorus 
poisonous substances rightfully can be called chemical weaponry of the 
2nd world war. The point is not so much that their discovery and 
development fall into the period of this war, or the period 
immediately leading up to it and the early postwar years. Convulsant 
nerve gases could most fully manifest their destructive properties 
precisely during the years of the past world war. Available for their 
effective application were vulnerable targets - exposed troop 
positions full of human targets. During these years several thousand 
people would be concentrated in sectors of breakthrough along a front 
in each square kilometer of the initial position of the attacking 
troops - and without adequate antichemical protection. For using 
chemical shells and aircraft bombs were available the necessary combat 
groupings of artillery and aviation. In a zone of breakthrough would 
operate as many as 200-300 tubes of artillery for each kilometer of 
front. The combat operations of each front formation of troops of 
Soviet army in the Berlin offensive operation were supported by 1-2 
air forces. 

Entry into the arsenals of the armaments of organophosphorus 
convulsant nerve gases marked the high point in the development of 
chemical weapons. Further growth in their combat power does not occur 
and is not forecast in the future. Production of new poisonous 
substances, which in level of toxicity would exceed lethal 
contemporary poisoning substances and at the same time possess optimal 
physicochemical properties (liquid state, moderate volatility, 
capacity to cause injuries acting through the skin, capacity to be 
absorbed into porous materials, paint, varnish etc.), is excluded. 
The experience of the development of chemical weapons in the last four 
decades testifies in favor of this conclusion. Even the created in 
these years binary ammunition, as professor M. Mezelson pointed out, 
even these carry sarin and other poisonous substances obtained more 
than 40-50 years ago. 

OVer the last decades have occurred fundamental changes in weapon 
systems. Sharply increased the military characteristics of 
conventional weapon, first of all due to addition to inventories of 
high-accuracy weapons, capable of hitting individual target objects 
and of even finding the required targets among others with ·smart" 
systems for control and guidance. 
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Kope.Illb1H otSp.30M H3MellHMCb TeXIIOJlOrHJ! Bep.ellHll tSoeoblX 
AeliCTBnH. nepBblli 3.MeCTHTeJIl> .IOQOJll>1I11ltl1 reUepOJIhllOrO m.fia 
BOOpYJKellHbIX CW\ POCCHH rellepOJl A1~eH HHlI;OJIaeBI C./IeAYJO-
~HM 06pa30M xapUTePH3YeT COBpeMenmrii Xap.KTep BOOp)'JICeH-
II0H 60pI>6b1 9 Boe'mblX KOH<l>JlHKTax: .X4paKTep BOOPYJKelUtoli 
60Pb6b1 B KOII<!>JlHKTaX JlOKOJILHoro, pemOIlOJll>Jloro H lioAee Jl;pyn-
1I0ro Macwra60B MoJKeT pe3Ko OTJlH'IlIThCli OT TOro, Jl;oropblii HMeA 
Hecro II npOIllJlblX 1I0liHax. B03MOJKJIble BOopYJKeHllble CTOJlJI;1I0Ile-
IIHI! npH06PeTYT I!pKO Bblp8JKem.blli B03A)'WHoH.3eMllblli X'p8tc:Tep 
H 6yAY' OTAH'lGTI>ClI OJKeCTO'lelllloli 60Pb60H 38 rocnOACTBO B B03-
A)'Xe ... ICOCMoce H Ha Mope, H T~O 114 3AaepmeUOlQ.eM 3TDne MO· 
ryT BBO,vm.ClI B cpaJKellHe rpynnHpOll1Ut CYXOnylllbIX 1I0lietc:. 

MOJKHO np"AIIOJlOJKHTl>, 'ITO lOoe.lllb1M AeliCTlliuIM 6yA'ff npHCY-
utH orcyrCTaHe 'leTlto 0603na"lelillbiX AHHHA conpHKOCllOaeUHJI 
BoliCtl; CTOPOII, 'l4AH'lHe OTXpblTWX tPAlIJlI'OB, tSOJIblUHX npOMeJKy...KOII 
H p!l3pWBOB B onepa11fIlIlOM nOCTpOe.IIIH 1I0liClt- OrnaAaeT, nO-B'W'-
MOMY, HeotSxo,I,HMOCTl> MJfT'!J\WIoro n03HI\HOHHOro npOTHB060pCTlla 
rpynlIHPOBOK BoliCK, 'ITO npHlleAeT JI; YMem.mellHlO BeCa T'JI;HX eno-
C0608 AeHCTBHH. K.K npopLlB nop.roTOBJIeHIIOH otSOPOIIW C HelI3-
6eJKJIOH KOIfI\e'tTp'l\Heli KpynHbIX Macc BOHCK H. )l'3KMX yqaCTKax 
<l>POHT •• HaHliOJlee X'p.KTePMWHM 6YAyT He !iJlHJKHHe lioM, a AOJIb-
IIHe "AHCT.III\MOIIHlole. 1i0M C npMHeHeliHeM IIWCOKOTO'IIIOro 0PY-
JKIIJI. Bo Bcex <l>OPM8X 60eBbIX AeliCTIIHH IiYAeT npe80J1HpoBl>Th Ma-
HeBp'. 

HeA8BHHe lioeBwe AeliCTBHlI rpynlIHPOBKH CO'031llo1X BoliCK B 30-
He nepcHACJI;oro 3aJIHaa BeJIHCb AOJIeKO He TeMH MeTOA8MH H ooe-
BbI"," cpeACTB8HII, 'ITO B nepHOA onep'I\HH no BblCllA"'e .HepHKaH-
CKHX Bolicr; B Eapone 110. 3"BepwalOfI\eM 3Tane Bolillbl c repMaHHeli. 
B cOBpeMellHblX ycAOB""X BeAelllUl 6eBWX AeliCTIIMli JlH'lIIwli COCTaIl 
BolicK. eBoeM 60J1.LWHHCTlle paccpep.oro'l"" Ita 1i0JlhW}'lo rJly6HUY, 
YKPlolT II Iioellwx H enel\HllAL.IbIX M8IDH,iaX H oliecne'lell AOllOJlbHO 
COBeplllellllblMJf cpeACTlI8MH npOTHBOXHHHQeCKOli 38~I!TloI. 3'1"0 He 
MOlKeT lie CK838TbCI! lIa H3MeKet'HH POAK H MeCTa XHMH'Iectc:HX 
Cpep.CTlI nopaJKeI'HJ! B CHCTeHe BooPYJKellHli COBpeMeH'IbIX apMHli. 

1 C •• ryerA 1993 f .•• AJleTQ )toWaK.&.y»OuIHM nOrpalltrflU,lMK BoRaANH 
PocCHAC:ltoA ctle,a,epall"H. 
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Radically has also changed technology of the conduct of combat 
operations. The first assistant chief of the General Staff of the 
armed forces of Russia General Andrey Nikolayev 1 as follows 
characterizes the contemporary nature of armed battle in military 
conflicts: "The nature of the armed battle in the conflicts of local, 
regional and larger scales may sharply differ from that, which 
occurred in the past wars. possible engagements will acquire the 
clearly expressed air-ground nature and they will be characterized by 
the bitter battle for the supremacy in air, in space and at sea, and 
only in the final phase can be committed to battle the groupings of 
ground forces. 

It is possible to assume that in military actions will be 
inherent the absence of clear-cut lines of contact of troops of the 
parties, the presence of exposed flanks, wide intervals and gaps in 
operational troop formations. Is eliminated, apparently, the need of 
the prolonged positional opposition of the groupings of troops, which 
will lead to the reduction in importance of such methods of actions as 
the penetration of organized defense with unavoidable concentration of 
the major masses of troops in narrow sectors of the front. Most 
characteristic will be not close combat, but long-range "remote" 
combat with the use of high-precision weapons. In all forms of combat 
operations will prevail maneuver". 

The recent combat operations of the grouping of allied troops in 
the zone of the Persian Gulf were certainly not conducted by methods 
and equipment used in the period of the landing of American troops in 
Europe in the completing stage of war with Germany. Under the 
contemporary conditions of conducting combat operations most military 
personnel will be distributed to great depth, sheltered in combat and· 
special vehicles and provided with fairly sophisticated means of 
antigas defense. This cannot but affect change in role and place of 
chemical weapons in the weapon system of contemporary armies. 

FOOTNOTE 1. Since August 1993 commander of border troops of Russian 
federation. ENDFOOTNOTE. 
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V. HHKAIIACHTAHThI 

K HHKlInllCHTlIHTOM OTHOCim:x 1S0ALWIUI rpynnll $H3HOAOl1l'leCKH 
1Ilt'nfBHLlX ae~ecTa C p43AH-''IILlM XapOKTCpOH TOKCH'IeCKoro AeHCT· 
BHA. B OTJlJAHe OT .... lqecra CMepTeALHoro AclicraHA. a .. soAIIlqHe H3 
ctpOll 11.03 .. HHKlInllClmllrroB B COTHH II 1S0Aee 1"'3 HHJKe HX JleTMb-
Hwe 11.03. n03TOMY • CA}"IlIe npHMeHeHHA HIIKlInllCHTOHTOB C aoeH-
HIoIMH HJ\H nOJlHlteiiClCHMH qeJUlMH MO","O H31SeJKllTb CA}"!lIe8 nopa-
JKetlHll JIJOAeiI CO CMepTeALll .. M HCxoAoM. K HHltllnllClITlIllTON onlO-
CJITClI appHTaHThl. NJcperyAJlTOp" H Belqecraa J(ue'lalqero AeHCT-
BHA (eM. pHC. 71 . 

naplol H I13po3OJ\H HPptmlHTOII .''3101111lIOT JII!I3AP">KeHHe rM3 
(.wi;pHNaTOplol) H BepXIIHx AJoIXlITeALItIoIX nyTeIi (CTepllHTYl. npH'IeM 
HX B .. aOAIIlllee H3 ctpOll AeilcraHe COXI"'HlIeTC11 TOALKO II nepHOA 
Hax0>KAellHJl He3lUJlHlqetlHIoIX JIJOAeli B oTMoc$epe. COAepJKlllqcii 
HppHTlIHTY II HenepeHOCHMhIX 1t0llqeHTpllqHllx. nOCAC npetcplllqeHHlI 
ItOIlTIlJ<TlI JIIOAeiI C 3Ilpa>KellHoii appHTIlHTlIMH lITMoc$epoii TOKCH'Ie-
CltHe :o4>$eKTY 'Iepe3 It0pOTKHIi npOMeJKYTOJ( _peNeHH ClIMonpOH3-
aOALlIO ~ HC'le3IlIOT. 

AKcperyAJlTOpIoI. DOIJOAIUI 8 opraHH3M I"'3J\H'III .. NH nyTlIMH. _ 
TOM 'lHCAe H C lIAJoIXlIeMYM .03AYXOM. B .. 3 ..... IOT olSpaTHM .. e nCHXH-
'Ierue (ncHXoTOMHMeTHltHl HAH IllH3HOJlOnt'leCItHe H $H3H'IeCKHe 
($H3H1C411Tb1) pacCTpoliC1H. nOCAe DODWHHlI B opraHHlN B 3cjJ-
$eKTHBIILIX A03ax TOJ(CH'IeClCOe AeiicraHe NJcperyJlllTOpOB NOJKeT 
COxpaHllTbCll B Te'leHHe nOCAel\YlOlIlHX lIeCKGAbltHX 'IOCOB HJlH cy-
TOtc. ~ 

Belqecraa ltu';'IlIDlero Aeiicralu ... 3", ... IOT lIeo6paTHMLle K3Me-
HeHHll • opraHax AJoIXlIHHlI H 3peHHlI. a TaK)I(e _ APyrtIX oproHox H 
JKH3HeIlHO "'>KIIIoIX ISHoCHCTeMax oprallH3Mo. TOKCH'IeCKHe 34><I>eK-
T .. Belllecra >TOii rpynn .. lIeolSpaTHM ... nOCTp0All8wHe IIa AAHTCJIb-
lIoe BpeMa H /llJ.JKe 114 aclO )ltH31J1t OCTD.IQTCJI HCKGAC'lell1thlMH. 

AKcperyAJlTOp" H 8e1qecraa Kue'lalqero AeiiCTaHll DOADlIAlIlOT 
nOA 3Ilnpet CorAACHO XHMH'leClCOii KOll8eHqHH 1993 ro",.. B TO ape-
MlI tcaK HppHrllHTY He OTHeceHlol K tcaTeropHH aelqCCTa. pa3palSoTKo. 
DpOH38oAcrao H npHMeHeKHe KOTOp"X 3lInpelllolOTCll. B TeKCTe KoH-
BeHqHK COAep>KHTClI J\HW1o npH3". K npaaHTCALCTBOM roCYAOPCTB-
}"!lICT1IHKOB XHMK'IeCltoii KOKBeHqHH lie npH6eraTb K BoeKIIOHy npH-
MetrellHlO HPPlITlIlrroB. 
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V. INCAPACITANTS 

Incapacitants comprise a large group of physiologically active 
materials with different nature of toxic effect. In contrast to 
substances of lethal effect, disabling doses of incapacitants are 
hundred or more times lower [one one-hundreth or less? - Ed.] than 
their lethal doses. Therefore in the case of applying incapacitants 
for military or police purposes it is possible to avoid the cases of 
the injury of people with fatal outcome. Incapacitants include 
irritants, disregulyatory [transliterated (disregulators?) - Ed.] and 
substances of the mutilating [crippling? maiming? disabling? - Ed.] 
effect (see Fig. 7). 

Vapors and aerosols of irritants cause the irritation of eyes 
(lacrimators) and the upper respiratory tract (sternity 
[transliterated (sternutators?) - Ed.], but their disabling effect 
persists only for the time unprotected people remain in atmosphere 
containing irritants in unbearable concentrations. After end of the 
contact of people with contaminated with irritants atmosphere, toxic 
effects in short time spontaneously disappear. 

Disregulators, which penetrate organism in various ways, 
including with inhaled air, produce reversible mental 
(psychotomimetics) or physiological and physical (fizikanty 
[transliterated (physical agents? - Ed.)] disorders. After entry into 
the organism in effective doses the toxic effect of disregulators can 
persists for several hours or twenty-four hours. 

The substances of the mutilating effect produce the irreversible 
changes in the organs of respiration and vision, and also in other. 
organs and vitally important biosystems of organism. The toxic 
effects of the substances of this group are not reversible, the 
victims for a prolonged time and even for life remain disabled. 

Disregulyatory and substances of the mutilating [disabling - Ed.) 
effect fall under the ban according to the chemical convention of 
1993, while irritants are not included in the category of the 
substances, development, production and application of which are 
forbidden. In the text of convention is contained only the call to 
the governments of signatory states of chemical convention not to 
resort to the military application of irritants. 
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*(See Original). 

Fig. 7. Block diagram of incapaci.tants. 
Key: (1). incapacitants. (2). irritants (3). disregulators. (4). 
disabling [maiming? - Ed.] substances (5). sternity [sternutators? -
Ed.] (6). Lacrimators. (7). Psychotomimetics. (8). fizikanty 
[physical agents? - Ed.] (9). sympathomimetics. (10). Glycolates. 
(11). Dissociative analgesics. (12). Narcotic derivatives of 
phentanyl. (13). Narcotic analgesics. (14). Neuroleptics. (15). 
tremorgeny [transliterated (tremorgens? -Ed.)] (16). emetics. (17). 
Mycotoxins. (18) • Yper i te. 
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HPPHTAHTbI 

~. . 
K 'IHClly HPPHTIl'lTOB, HMe'OU\HX BOeHIIYlO ..3'UI'IHMOCTh, On/OCHT-

en orp"HH'leIlHOe 'lHCIIO XHMH'IeCKHX BeU\eCTB. Ao IIIlCTOliutero Bpe-
MenH coxpanlilOT caoe 3nO'leHHe IlA"MCHT fAMJ H XJlopoqeToq,ellOIl 
(CN), npHMe,illBWHeCli eU\e D ro/# l-oll MHpoBoll BollHLI. nOCile 
OKOIl"l"'1HJI 2-o11 MHPOBOIl DollHLI (iLlAH nOJlyqellLl TpH HOBLIX HPPH-
TIlUTO, J<OTOPLIM 6L1J\H npHClIoenLi WHq,p CS, CR H CH_ DCnOBH,"e 
TOICCHICOJlOrn',eCICHe XOpllICTepHCTHKH HPPHTIlHTOB npHftep,CULI B 
T1l6)\. 16. 

BeU\eCTBo CS (o-XJlOp6eU3/WIAenMUOllOAHHHTpHJI) 6L1J\o Bnep-
ILie CHHTeTH3HpoBGnO B CUlA B t 928 roAY, OAIIIlKO HCCJleAoBonHR 
ero cBollCTB H CIIoco6oD nOJlyqel1Hll 6L1J\H npOB"Aenhl D AJJI"JlHH 
JlHWL a SO-e 1'0/#. nepeA HO'lUOM XHMH'leCKOli aoliHLI ao BbeTJ"-
Me 3TO BeUleCTBO 6L1J\O npHHlITD HIl BoopY>KeHHC 'pMHH CWA. Be-
U\eCTBO CS HIlP"AY C XJ\OpoqeTO<!>eHoIIOM II0lDJ\O wHp0J<oe npHMe-
HeRHe B xOAe 6oelLll( AeliCTBHll. npHMeneHHe HppHTIlHTOI HMeJlO 
qe.u.JO .ocnpeIlllTCTBoaan. npel5L1BOHHIO aoenHOro nepeo'lllJIll H HO-
eCileHHll B"emIlMa B paliOHIlX. Ill>KHLIl( B onepaTHBIIOM HJlH TllKTIl'le-
ClCOM OnIoweHHH, Ii TllJ<>Ke npH ILlltypHBIlHHH lIe31lU\HU\eHHLlX J\IO

Aeli H3 nQA3eMl'LlX y6e>KHut. 

Ta&uqa 16 

KanroPHK A02 • 
xoUqeH1p41tBA CN CS CR CH 

noporoau XOII-
~eHTp.~KO.Nr/w3 0.3'1,5 O,OS 0,002S 

HenepeJlOc:JfH .... 
aouIl51l1p4QH., 
Mr/H 5·15 1-2 0.15-0.2 

BwaOoUlllu K3 
<Tp0ll AO>~ IC'so. 
Nt.MHU/N 80 1·5 0.7-1.0 2S 

npoA~ 
JlOen. :ttcIJena. lIecKcu,lo· 
MHU 25-40 5-10 2-5 )(() .aco. 
AI!J'L\IoIIU ,\OH. 
LClso. Mr.NHn/w3 8500-14000 25000-43000 25000-100000 

CS JlBJlJleTClI TBepALIM aeuteCTBOM C TCMnepuypoli IlJ\llBJIeJlHJI 
9S'C. 3ro AOBOJ\hHO JleTyqee BeuteCTBO, ICoJlqempllqHJl HllcLiuteHMo-
1'0 napa ero npH 20'C paBIlIl 0,12 Ml'/ .. 3. n03TO.ry Mil TePPHTOpHH, 
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IRRITANTS 

The number of irritants which have military significance includes 
limited number of chemical substances. To date retain their value 
adamsite (OM) and chloracetophenone (eN), which were used as early as 
the years World War I. After the end of the 2nd world war were 
produced three new irritants, which were designated CS, CR and ca. 
The fundamental toxicological characteristics of irritants are given 
in Table 16. 

Substance CS (o-chlorobenzylidenemalonodinitrile) was' first 
synthesized in the USA in 1928; however, the investigations of its 
properties and methods of production were carried out in England only 
in the 50's. Before beginning of the chemical war in Vietnam this 
substance was accepted for inventory of the army of the USA. 
Substance CS together with chloracetophenone had extensive application 
in the course of combat operations. The application of irritants had 
as a goal the prevention of occupation by military personnel and 
population of Vietnam of regions, important in operational or tactical 
sense, and the flushing out of unprotected people from underground 
shelters. 

Table 16. Toxic properties of irritants 

*(See Original). 

Key: (a). Categories of doses and concentrations. (1). Threshold 
concentration, mg/m'. (2). Unbearable concentratio~, mg/m'. (3). 
incapacitating dose, lCt •• , mg. minim'. (4). Duration of effect, 
min. (5). several hours. (6). Lethal dose, LCt,., mg. minim'. 

CS is solid with the melting point of 95"C. It is a fairly 
vOlatile substance, the concentration of its saturated vapor at 20·C 
is 0.12 mg/m' • 
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ofip0'6oT6J11l0H 1I0POUIKOM aeD.teCTBa CS, lIe.AL3Jl JUO,lVlM 114XOAJiTbCR 
6e3 npHMelleJlHlI CpeACTB ""1I\HTbI rAll3 H OprallOB AL/XallHll. OISHAh-
1I0e CAe30Te'lCHHe, lKJKeHHe B 1I0COrAQT1(e H ""rpYAHlIIIble lio,," Ha-
CT)'IlaIOT'Iepe' 20-60 cex npe6L1BilIlHJI B oliMJ:e IUlpoB.H upo.OAJII 
Sell\eCTBa. npH nODLIweHIILlX I<OHl\empal!Hllx 110 llALlXaeMoM 1I0'~
xe B03MOJKeH o)l(or AerJC.HX, 1I0COBOe KpOBOTeqellHe. )tOH'bIOHXTHBH· 
TloI H nOl<paClleHHe ('pHTeMa) I<OlKH. Pa'APalKenHe CJ\JI'HCTLIX npo-
XOAHT '1epe. S-IS MHIIYT, a I<olrLlOHl<THBHTOB - '1epe. 2S-30 
MHIIYT. 3pHTeMa I<OlKJl cOXpalllleTCJI B Te'lellHe lIeCl<OAhi<HX '1acoB. 

Bell\eCTBo CS xapal<TepH'YeTClI SeChHA lIL1col<oii ycroii'lllllo-
CThIO. TepMH'lecl<lUI a03roluca JlBAlIeTClI OCHOIIHlolM cnocoliOM nepe-
80AB ero B a3p030J1Mloe COCTollHHe. nHpareXIIH'leCI<HMH COCTaaaMH 
C Sell\eCTBOM CS CHaplIlKilIOTClI JlBHaItllOIlHLle I<8CCeTIoI, ap1'HMe-
pHiiCl<He cllapJIALI H p}"Illble rpallaTlol. 

C 1973 roAa lIa BOOpylKeHHHapMH" CUlA H AlIr,,"H COCTOHT 
1I0Bblii HppHTal1T - Bell\eCTBO CR (AH6eIl30l<C43emm). Tax :IKe I<alt 
H APyrHe H3BeCTllble HppHTallTLl, 3TO Bell\eCTBO B 'lHCTOM BHAe cY-
lI\eCTBYeT B BHAe nopowxa (TeMIjepaTYpB nABaAellHll 67-H'C). KOII-
l\eHTpal!Hll HaCLIwelUloro IUIpa ero npH 20'C. CDCTaBAJleT 1 Hr/M3 
HAH no'ITH B 400 pa. shUlle ero noporoBoH 1(01l1\elrrpaltllH. n03TOMY 
Bell\eCTBO CR C ente liOAhWHM ycnexoM no cpaalleHHlo C BenteCTBoM 
CS MOlKeT npHMellllThCJI /JoII1t 3Ilpa:IKellHlI MeCTllOCTII H npH.eMHoro 
CAOli IlTMOcq,epbl. Kill( H Bell\eCTBO CS, OHO MOlKeT npHMeHlIThClI C 
nOMOlI\hlO nnparCXHH'leCltHX CpCACTB. . . • 

B COCTOlllmll napa HAH a'p030All Bell\eCTBO CR oliAllAlleT MOUI-
HUM AB.KpHMOreHHLlM 34Jq,eKTOM B CO'leTaJIHM C KpanHBtfUM. 06JKH· 
raJOUUiM AeHCTBHeM. "Iepe3 HeCKOAhKO ceKYHA nOCAe KOnnKT~ c a1'-
Mocq,epoli, COAeplKall\eii napLi II a3P030Ab aell\eCTB<l CR, non ..... "": 
ell nenepeJlOCHMOe >KJKeIlHe rM3, TlOAOC"J'H PTa· H noea, a T4K:;IKe 
CAe30TeQeHHe. 38.TyM81IelUfoi:::Tb 3peHHII. Pll3APdJKeJ1He BepX"lIHX AU-
XaTeALJlhlX nyreA H "()KeUHe lCO)t(H. npH nOrtdA811HH IIZl J(OlKY 0-
/leAh paCTBopa Bell\eCTH CR arHe~aeTClI penaJi !iOAb !COlKH, coxpa: 
lUlJO~aJlCJI B TeqetlHe JteCKOAbJ:.HX qaCOB. no cpaBlleHHI0 C APyrnMH 
cHUTem'leCKHMH HPPHTDfIT4MH BellteCTBO CR c03AlleT tlOAee Bblp4-
lKellHblii AHCKOMq,OpT ),All nocrpap.aBlI\Hx. no KOMnAeKCY !iOJleB"'X 
3q,<I!eKToB, BLl3L1BaeMLIX Bell\eCTBOM CR, OHO MOlKeT 6bITb onlece: 
no K MroreH8M. 

BcepeAHlle 70-x rOAos 8 ClllA fiLlAa pa'pa!iarIlHa TeXHOAOrHl! I' 
npoMLIliIAellHora nOAyqellHlI 1I0BOra HppHT8l1Ta CH (I-MeTOKCHII' II .. 
,3,S-I\HICAOremaTpHella). B OTAHQHe ar pallee paCCMOTpeHIILlX HPPH: 
TamOB Bentec:mo CH lIBAlIeTCJI lKHAKOCTbIO C TeMneparypOK I(Hne-
IIHlI IIS'C, 3aMep.alOll\eii npH MHiryc 7 9,S'C. ~olitieiiTpaltllJt lIadi-
welllloro napa ero paaHa 720 r/MJ. no pa3APa"'~lolI\eMY AeiiCTBlllo 
Bell\eCTBO CH ycrynaeT HppHTaHTllM CR II CS . .lie HCKAIO'leJIO, 'ITO 

lKHAKoe COCTOlllIHe Bell\eCTBa CH n03BOAlleT 'q,q,eKTHBIIOe HCnOAb-
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Therefore on the territory contaminated by the powder of CS cannot be 
people without the use of means of protection of eyes and respiratory 
organs. Abundant lacrimation, burning in the nasopharynx and 
substernpl pains begin after 20-60 s stay in the cloud of vapors and 
aerosol of substance. With the increased concentrations in inhaled 
air is feasible the burn of the lungs, nasal hemorrhage, 
conjunctivitis and reddening (erythema) of skin. The irritation of 
mucosas passes after S-15 minutes, conjunctivitis after 25-30 minutes. 
The erythema of skin persists for several hours. 

CS is characterized by very high stability. Thermal sublimation 
is the basic method of its conversion into the aerosol state. With 
pyrotechnic compositions with CS are equipped airborne cassettes 
[magazines, cartridges? - Ed.], artillery shells and hand grenades. 

Since 1973 in arsenal of the armies of the USA and England is new 
irritant referred to as CR ([dibenzoxazepin? - Ed.]). Just as other 
known irritants, this substance in pure form exists in the form of 
powder (melting point 67-74·C). The concentration of its saturated 
vapor at 20·C is 1 mg/m' or almost 400 times higher than its threshold 
concentration. Therefore CR with even greater success in comparison 
with CS can be used for contamination of area and near- ground layer 
of atmosphere. Like CS, it can be used with pyrotechnic agents. 

In state of vapor or aerosol CR has powerful lacrimogenic 
[lacrimatory? - Ed.] effect combined with [stinging, burning? - Ed.] 
effect. Several seconds after contact with the atmosphere. which 
contains vapors and aerosol of CR appears the unbearable burning of 
eyes, cavity of mouth and nose, and also lacrimation, clouding of 
vision. irritation of upper respiratory tract and burning of skin. 
Upon contact with skin of drops of solution of CR is noted sharp pain 
of skin, which persists several hours. In comparison with other 
synthetic irritants CR causes greater discomfort for victims. on the 
basis of the complex of painful effects caused by CR, it can be 
categprized as an algogen. 

In the middle of the 70's in the USA was developed technology of 
industrial obtaining of new irritant CH (l-methoxy-l. 
3.S-cycloheptatriene). In contrast to previously examined irritants 
CH is fluid with boiling point of 11S"C and which freezes at minus 
79.S"C. The concentration of its saturated vapor is 720 g/m'. In 
irritating effect CH is inferior to irritants CR and CS. 
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30BIUIHe era c OCOtieHI1YMl1 l(e:AJlMH. HanpHMep, ouo ).OJKeT npHMe .. 
wm.cJI II klIlleALUo-lIQWOH COCTOlIHlUf N'JII HenocpeACTllewloro 
B03A!!iiCTBHll H4 kOlKHwe nOkpOIIW AloAeli C qeJllo1O- nOAY"elIHll 60-
'Ae!IUX 3cjlq,ekTOB nOllwmeJuloH TlIlkeCTH. Co0611\U0CL 0 npHMeHe-
UHH lIellleCTBB CH. cMeceaoH pellentype EA S302. B kOTOpoli IIB-
PBAY C lIellleCTBoM CH cOAeplkHTCll 33" rAllkOAllTB (ncHXOTOMllMe-
THkB), II CBOIO o'lepw npeACTBlWllODlero co6oH B CB060AHoM co-
cro"HHH HllCAoo6pa3HylO JKlfAkOCTl>. 

nCHXOTOMHMETHKH 

rpynny nCllltOTOMHMeTHKOB COCT4BAl1lOT CHMnBTOMllMeTHkH, rAll-
kOMTW, k8HH46HHOAIol, AHCCOqHaTHBHWe BHeCTemkH cjlellllHKAHAH' 
HOBOro PIWI H HBpKcmAecJ<He Ilp0H3110Allwe cl>eJlT4HHA4. 

OClloBnw~ npeACTallHTeJ\eH C H M n II T 0 H H H e T H k 0 B "B-
MeTClI AH3TIIMMHA AH3ept'HHOBoH KHCAO'IH (LSD), HaH60Aee alCTHB-
1I0e BellleCTBO cpeAH BCex BeII\eCTB 113 rpytJIIW nCHXOTOMHMeTHkOB, 
LSD npOJlllJUleT TOKClAeCKoe AeliCTBRe IlpH p43AH'IHWX nrm no-
cryIlJIeHHll 8 oprllHII3H. BIoIIIOARII\IIJI1I3 CTpOJI A0311 LSD npH OPMlo-
HOH BBeAeIlHH'IeAOBeKY COCTAlWleT 0,002 Hr/kr, a npH HHrMlII\HH 
- 1C1so = 30 Ml'.HHHlHl. Aenw.iJas A03II LSD M1I 'IeAOIleJ<B npH 
BII)'TPHBellHoH lIBeAeHHH OlleHHBlleTClI BeA",,"HOH I-S Hr/Kr • 

CBOHCTBB ISO H APYnlX CHMIIIlTOMHHeTHkOIl IlpHBeAeHW B n6A. 
I 7. no YPOBWO TOKCII'IIIOCTH H cj>H3J1'1eCkHH CBoliCTBBM ISO Mor 
mOAHe IlpHMeruin.cli II K4'1eCTBe 0Tp4IWI10lllero BellleCTBB BpeMeu-
110 BWBoAlllllero A!!iiCTBHJI, Ho 011 AOBOALHO Aopor H MaAOAoC1}'tleH. 

Ta6.tuqa 17 

X.paX'l'epHc:nIn· !.,SO . AOM AOB nC1lAo1(~il 

LDSO. Mr/Kr (DHYTPR- 1-5 7.2 6.~ S.O 
.euuo) (eca ... ) (coaua) (c06ua) (HWW.J 

leiSO. Mr.MHu/R3 30 1000 175 1000 

TeMDeP&1'Ypa JJAA¥..~ 
DHa XAOPllf,l.p4Ta" C - 189-190 195;196 173-176 

nOKB lie 6L11\o H4liAeHo l'BMlOllHHOreHOB WIOro CTpoellHJI. KOTO-
pwe no YPOBIUO ,4kTHBIlOCTH npH6AHlkBJIHCL 6101 It ISO, 113 CHHTeTH-
'IeCKHX CHMllaTOMHMentKOB IIBH60Aee 4KTllBHLlMH 0K43aAHCL Bellle-
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It is possible that the liquid state of CH allows its effective 
utilization for particular purposes. For example, it can be used in 
drop-forming state for direct effect on skin of people for the purpose 
of obtaining the painful effects of greater seriousness. Information 
has been published about the use of CH in mixture formula EA 5302, in 
which together with CH is contained 33% glycolate (psychotomimetic), 
which is in t~rn in the free state of oily fluid. 

PSYCHOTOMlMETlCS. 

The group of psychotomimetics comprises syrnpathomimetics, 
glycolates, cannabinols, dissociative anesthetics of [phencyclidine 
series? - Ed.] and narcotic derivatives of phentanyl. 

The basic representative of syrnpathornimetics is lysergic acid 
diethylamide (LSD), the most active among all substances of the group 
of psychotomimetics. LSD manifests toxic effect with different ways 
of entry in the organism. The incapacitating dose of LSD with oral 
introduction to man is 0.002 mg/kg, and with inhalation *(See 
Original) mg. min/m'. The lethal dose LSD for humans with 
intravenous introduction is estimated to be 1-5 mg/kg. 

Properties of LSD and other syrnpathornirnetics are given in Table 
17. According to level of toxicity and physical properties LSD could 
well be used as toxic agent of temporary incapacitating effect, but it 
is fairly expensi~e and almost inaccessible. 

Table 17. Properties of syrnpathornimetics. 

*(See original). 

Key: (a). Characteristics. (b). psilotsin [transliterated 
(psilocin?) - Ed.] (1). LO •• , mg/kg (intravenously). (2). dog. 
(3). mouse. (4). lCt •• , mg. min/m'. (5). Melting point of 
hydrochloride, ·C. 

Thus far has not been found hallucinogens of another structure, 
which in activity level would approach LSD. 
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CTBa AOM II AOB, lIBAJ1101ltHeClI MeTHA- H 6poH.OHeU\ennL!HH npo-
H.BOAHhlHH OH<PeTaHHIlO COOTlleTCTBeIlIlO. AOM • A03e :1',5 Hr II 
AOB B A03e 0,35-1,0 Mr liD .. eAOBeKO .hI.hl8AI0T nCUXH.eCKHe paC-
crpOACTII8, conpOBOJK.Allt!MLle raAAJOl(Hllftl(HRMH. 

H3 npOH3BOAlILIX HlIAO.MJl.KHAGMHJlOB 1I4HfiOAee o.Xnt8UhlM CHM· 
naTOMHHeTHKOM JlBJUleTCR npHpOAHWH AAKllAOHA nCKAOqHll, 8Ll31laa· 
IOlI{HJi 3ilejloPHIO H rIlMIOI\HIIAl\HH B A03e 0, 1 Hr/Kr. no Be.u<'Hlle 
BbiBOAllll{eli H. CTpOll AO.hI npH HllrAAllliHH 011 OAHIIA~OB C AHq,eTA-
MHIIOM, AOM H 8 5-6 pA3 ycrynoeT AOB. 

nCIIXOTOHHMeTHK 113 rpynllLl r A H K 0 A A T 0 8 nOA Wllq,POH B 
(XHII)'KAHAHAOBhlil 3cj>HP 6eH3IUoBoil KHCAOThI) B 1961 roAY .11 .... 
npIIIIlIT Ha BoopY)l(eHHe ApHHH CWA. BZ JlBAJleTClI KPHCTIlMH'Ie-
CKIIM Bell{eCTBOM C TeMnepaTYPoil DAABAeHHlI ero palleMAT4 166-
16S'C. AeTY"ecn. Bell{e<:TB<I XpaHHe IIH3KA H COCTABAJleT 2,6.10-6 
Mr/M3 npH 2S·C. Bell\eCTBo BZ repMHOecxH YCTOil'iHBO H MO)l(eT 
nepeBoAJlTbCll B A3p030AhHoe COCTOJlHHe C nOHoll{LJO nHpOTeXIIH'Ie-
CKHX cpeACTB. noporoB4ll HHl"llAJIllHOHHlIlI A038 Bell{eCTBA BZ paaHA 
2 Mr/'leAoBel<4. BhlBOAllll{lIlI H3 CTpOll A03A pABHA IClso .. 12Sc215 
Mr.HHII/H3• PAC'lenlllll BeAH'lHHa AeT4ALHoil A03b1 AAlI 'ieAOBeKA npH 
Bll}'TPHBeHlloH BB~eHHH COCTBlIAlIeT LDso - 0,5-3,0 Nr/Kr, A npH 
IIHI"IWII\HH - LClso = 1 10000 Mr. MIII'IHJ. 

HIrrOKCHKIIIlHll A10Acif aell{eCTBO>l BZ xOpaKTepH3yeTclI ... pa-
)Kelllll"~1 ymeTeliHeM nCHXHKH H 1I0pytuellHeH 0p"eIlTAI\H" R OKPY-
)KAloll{eil OIiCToHoBKe. TOKCH'leCKHe 3q,cj>eKnoi PA3BHllAIOTcll noc]'e-
neHllo, AOCTRroll MAKCHMYM4 .. epe. 3 0-60 .,HIIYT. nepaLl.,II CM.,n-
TOMAMM nOp")KeIlHll "lIAlIeTClI )"Ioll{elllloe CepAI\ellMellHe, I"OAOBO-
KpY"'ellMe, M&lwe'iHAlI CAa60CTb, pocwHpeHHe 'PO'lK08. npH .. eplIO 
'1epe3 nOJl1faca lIDCTyl1AeT oCAa6AeuHe BIIlfMSIIHJI H naMRTk. CJlH}t(e-
IIHe peaKqHH 1111 IlIeWHHe p43,4,p4JKHTeAH, nOTepJI opHellTCflMH, neM" 
XOtolOTOpHOe R031!YlI<AenHe, nepHoAHQeCKH eMelUl/OllleeCll raMIOItH-
lIallHllMH. 'lepe3 1-,( 'lACA OTMe'lalOTCll CKAbllaJi TaXHKOPAH", paD-
TA, CllYTlIIlHOCTL C03110HHlI. nOTep" kOHT"KTO C OKPY"'OlOlI{HM MH-
pOM. B nOCAeAytOlI{eH 8031010"'"1.1 .cnbIIUKK meaa, C08epwellHe no-
cryDKOlI, He ..... eK8onrwc 06CToJlTeAJoCTBllM, H lIapyu,elllle C0311allllJl C 
'lACTII'IIIoli HAH nOAJloil n01'epeii 1IAMl/TH. CoCTO~IIHe OTpABAeHH~ co-
XPOlllleTCll AO 4-5 cyTOK, " oi:TaTO'IlIhle IICHXH'leCKKe pocCTpoilcr-
B4 MOryT COXpalVlTbCll AO 2-3-x ll~eA". t·. 

no YPOBHIO TOKCII'IHOC'rH BZ ycTYfII>eT LSD • lIeCKOALko pa3. 
flAoll{lIAH nopa)KellHlI 60enpHlIACAMH a Cllap")KeIlHH aeU\eCTBOM BZ 
lIeseJlHltH. HonpHMep, o~a "BH"1l1/0I/HAJI KaCCeTA C BZ ~IO)KeT ( 
06ecneQllTD COWl/He a&lBoAllll{eil H3 CTpOR KOllltellTpAllHH "" DAOo t 
IIlI1AH Bcero 1,2 ra. H~OCTATO"JlO BhlCOKHil yp08eHL TOKCH'iIlOCTH, .. 
HenpHroAllocn. ero AAlI Hal/eCellHll nop4)KenHli 0YTe~1 B03AeiiCTBH" f 
JlO kQ)KH&le nOKpo8&1 A1oAeJi, HenpllACKa3yeHocn. n08eAellHlI nopa-
"'~HJILlX, a TftK)I(e BLieoKaJ{ CTC)HMOcn. 8eU,(eC't"aa R8J\RIOTCR otfellHA-
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Of synthetic sympathomimetics most active proved to be the substances 
DOM and DOV, which are methyl and bromiRe-substituted derivatives of 
amphetamine respectively. DOM in dose of 2.5 mg and DOV in dose of 
0.35-1.0 mg in man produce psychic disorders, accompanied by 
hallucinations. 

Of derivatives of indolealkylamines the most active 
sympathomimetic is the natural alkaloid PSILOTsIN, which causes 
euphoria and hallucinations in dose of 0.1 mg/kg. In size of 
incapacitating dose with inhalation it is identical with amphetamine 
and DOM and 5-6 times is inferior to DOV. 

A psychotomimetic from the group of glycolates designated B 
([quinuclidil? - Ed.] ether [ester? - Ed.] of benzilic acid) in 1961 
was added to inventory of the army of the USA. BZ is crystalline 
substance with melting point of its racemate of 166-168°C. Volatility 
of substance is extremely low and is 2.6'10-' mg/m' at 25°C. BZ 
thermally stable and can be converted to aerosol state with the aid of 
pyrotechnic agents. The threshold inhalation dose of BZ is 2 mg/man. 
The incapacitating dose is *(See Original) mg. minIm'. The 
calculated value of lethal dose for the man with intravenous 
introduction is *(See Original) mg/kg, and with the inhalation - *(See 
Original) mg. minIm'. 

The intoxication of people by BZ is characterized by marked 
suppression of psyche and disruption of orientation in the surrounding 
circumstances. Toxic effects develop gradually, reaching maximum in 
30-60 minutes. The first symptoms of injury are accelerated 
heartbeat, vertigo, muscular weakness, dilation of the pupils. 
Approximately in half-hour set in impaired attention and memory, 
diminishing reaction to external stimuli, loss of orientation, 
psycho-motor excitation periodically alternating with hallucinations. 
In 1-4 hours are noted marked tachycardia, vomiting, confusion, loss 
of contact with reality. Subsequently are possible outbursts of 
anger, inappropriate behavior and disturbance of consciousness with 
partial or total loss of memory. State of intoxication persists 4-5 
days, residual psychic disorders as long as 2-3 weeks. -

In toxicity BZ is inferior LSD by several times. The areas of 
injury by ammunition containing BZ are small. For example, one 
airborne kasseta [transliterated (cartridge? bomblet? - Ed.] with BZ 
can create incapacitating concentration over area only of 1.2 ha. The 
insufficiently high level of toxicity, its inadequacy for causing 
injuries by action on the skin of people, the unpredictability of the 
behavior of those affected, and also high cost of substance are 
obvious drawbacks of it as toxic agent, in consequence of which it was 
removed from the inventory. 

( 

{ 

( 

( 

( 

( 

a 
~ 

~ 
c 
( 

( 

L • 
( 

G 
~ 
C 
( 
( 

( 

( 

l 



( 

c 
( 

( 

C 
(-

C 
C 
C 
C 
C 
C 
C ., 
• • @! 

c 
c 
( 

( 
( 

L • 

:', 

~ 

llLlMH lleAOCTIITK4MH ero Kelt 0TP8BAAloulero aeU(eCTRa1 R CKJ\y '1ero 
011 H Ciblll cnlrT c BoopYlKenHlL ~. 

npeAflPHIIHMAAHCb lIODI,rrKK nOHeKd rJ\HKQAaTOB. AHweUIIIJX He· 
AOCTIITK08. npHcyl1tHX aeUteCTBY BZ. SWAO CHtJTC3HPORlIIIO K HCCAe-
AOBBno no KpaHHeA Mepe 800 fAHKOADTOa • paMKlIIx nporpa"'tMM 
CUJA B OCiJlOCTH po3poCiOTKH 01'pOBJIIIIOIl\HX BeU\CCTB 'pe.,cnno ",,-
BO ..... l1\ero AeiiCTBIllI_ no COBOKytlJlOCTH CBoiiCTB IIH OAHII H3 IIHX lie 
npcBocxo,\HA 8ClI\eCTBO BZ H AHWb neJtoTopwC fAHKOAaTLl HMeAH 
JlY'lWHMH oTAeAbllble XBpoKTepHCTHKH (CM. To6J1. 18). YcnexoM po-
OOT no 3TOH nporpllMMe C/lCAYeT CqHTBTb nOJlY'lcllHe rAHKOJl8TOB 
MOC/loo6po3110H KOIICHCTeIlUHH, cnocoCillblx npolIHKoTb Qepe3 KOlKY 
II ItaHOCIITb KOlKllo-pe3opCiTHBllblC nopa,,!,elllllL 

K a II H a Ci II II ° A bI B KaqeCTBe nOTeIlUHaAhllblX OTpoBJIJIIOU\HX 
BCl1\eCTB BpeMeliHO IIblBo ..... l1\ero AeiiCTBHJI AeTaAbllO ilCC/lCAOBaAHCb 
B SO-60-e rONA. HOilCiOJohWell BHHMoHHe CiblAO YAeAellO npoH3BoA-
IIbIM Te1Jl8n1J\PoK.oHHaCiHiloM - lIef1\eCTBY EA 1476, erooUeT0TY. Oc 
TOcKlKe 03aGHaAOry ADL 226 169. 

npH OpoAbllOH aaeACIIHH BCI1\ecT80 EA 1476 B A038X 0,02-
0,055 ",r/Kr Bbl3b1BOeT Y 'IeJIOBeKa opTOCTllTHQecK}'lO rnnOTeIl3HI0 • 
rnnOTepHHlo II OllaAhre3H1O, a II A030X CiOJoee 0,06 Hr/l<r - raAAlO-
UHllaUHH. npII Bll)'TpIIBeHlloH BIlCAeHHH B A03ax 0,001-0,002 
Mr/tcr Bel1\CCTBO EA 1476 Y qeAOlleKa nOIlHlKoeT KpoBRlloe AOBAe-
IIHe 110. 20-40 HM pTyTH0ro CTOACio, a npH A03C 0.005 Mr/Krq""O-
BeK yrp ... HIIOeT CioecnocoCilloCTb HO 80%. npH HlifOAllI\HOnliOM BBC-
"en"H KaK npHpoNJLle KD.lIHa6HHOALl. TllK H HX CHHTCTH"iCCKHe aHa-
AOn! npO.RBAJlJOT 60Aee BbiCOKyro llltTHBHOCTb. 'leN npH nCpOpaAb-
110M BBeAeIIHH. 

.OpTOCTATH'IeCltllA I"HIlOTell3HJI IIllcrytlAeT QepC3 1-2 'faea nOChe 
8BeAeinUl KaimaCiimoAoa H COXpalUleTC" It Te'leHKe '2-6 \fllCOB H 60-
Aee, BI>SOAAl1\lIlI H3 CTpOlI A03a Bell\eCTBO EA 14 7 6 pO.lla 1Clso -
2.5'4,0 Mf, 0 .. eU\CCTBO AOL 225 169 - 1-2 .'f 110 ~CAO.eK •. 

HCC.M~AoBaHHe CHIITCTH'IeCKHX llUllAorOB Klllllla6HIloAoB npol\OA-
lKoeTCII.Coo6I1\OAOCb. 'ITO nOAY'lelio npoH3BoAIIOC l'eKCOrHApOKOII-
tla6HII0J\4 - JUlUISHCOJ\ - C O'lellb BbiCOKOH nmoTCII3H8110H lIKTHB-
UOCTbIO. MHIIHMaALIIO 3.p.pCKTHBlIlI" A03. (MEO) KOIl6HCOA •• R"<3I.-
B.'OII\OJI DaAeHite XPOB"UOro A"IIAeIlHR. poBlla 0,0000 I .'f/Kr. Kall
C5HCOA BUl3b1IUU!T paCCTPOHCTRO nCKXHKH npH OpSAl-110M RRCAellHH 1:5 
A03e I .,f/qe,.,.oBeKlI. 

KoUIlOCiHiIOAt.i BpBA Ali 1I0HAyr npUMenenHe • K8QCCTBC o1'pa.-
AftlOU\HX BCl1\eCTB BpeOleHIlO BblBo ..... l1\ero AeHCTBHB B CHAY npHCY-
lI\HX HM UCAOCTOTKOB. SYAY'IJi TIIepALI.1II HAH CMoAo06pa3UbI>lU 
aCmeCTB8.MK, OUM ne B11I3L1Sll10T nopaJKemdi npH HlIKO>KHOH 8nn-
AHKOUHH. no CiIolC1'poAeiicTBlUo OIlH ycryna,oT rAHKOA8TOM II ncu-
XOTOMHMeTHKOM APyroH XHMK~eCKoii npHpoAl~. CHlrre3 K8111186HIIO-
AOB BlWlen:4 MlloroCTaAHHllblM H C/lOlKUblM. HH3Kllii "blXOA UeACSp-
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Were undertaken attempts to find glyco1ates without deficiencies 
inherent in BZ. Were synthesized and investigated at least 800 
glyco1ates within the framework of the program of the USA in the area 
of developing toxic agents of temporary incapacitating effect. On the 
basis of properties none of them exceeded BZ and only some glyco1ates 
had better individual characteristics (see Table 18). A success of 
work on this program should be considered production of glyco1ates of 
oily consistency, capable of penetrating skin and of inflicting 
skin-resorbtive injuries. 

Cannabino1s as potential toxic agents of temporary incapacitating 
effect in detail were investigated in the 1950s and 1960s. The 
greatest attention was given to derivatives of tetrahydrocannabinol -
EA 1476, its acetate and to aza-ana1og ADL 226 169. 

With oral introduction EA 1476 in doses of 0.02-0.055 mg/kg 
produces in man orthostatic hypotension, hypothermia and analgesia, 
and in doses greater than 0.06 mg/kg hallucinations. With intravenous 
introduction in doses of 0.001-0.002 mg/kg EA 1476 in man lowers blood 
pressure by 20-40 mm Hg, while with a dose of 0.005 mg/kg man loses 
80% of his combat effectiveness. With inhalation introduction both 
natural cannabinols and their synthetic analogs manifest higher 
activity than with oral introduction. 

Orthostatic hypotension sets in 1-2 hours after the introduction 
of cannabinols and persists 2-6 hours and more; The incapacitating 
dose of substance EA 1476 is *(See Original) mg, and of ADL 225 169 
1-2 mg/man. 

Study of synthetic analogs of cannabinols continues. It has been 
reported that has been obtained derivative of hexahydrocannabinol -
canbisol - with the very high hypotensive activity. The minimally 
effective dose (MEn) of canbisol, which causes a drop in the blood 
pressure, is 0.00001 mg/kg. Canbisol produces psychic disorder with 
oral introduction in dose of 1 mg/man. 

Cannabinols will hardly find use as toxic agents of temporary 
incapacitating effect because of the deficiencies inherent in them. 
Being solid or [tarry? - Ed.] substnaces, they do not produce injuries 
with cutaneous application. In speed of action they are inferior to 
glycolates and psychotomimetics of other chemical nature. The 
synthesis of cannahinols is multistage and complex • 
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Table 18. Properties of most toxic glycolates. 

*(See Original). 

Key: 
ID,. , 
oB. 

(a). designation of substance'. (b) • physical state (c). 
mg/kg. (d). Duration of effect, hours. (1). solid. (2). 
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ro npOA}'KTil 06YCAOBAHBileT BLlCOK}'IO CTOHMOCTb CIIIITern"eCKHX 
KII"""!iHIlOAOB. 

113 rpynnl>l teA H C C 0 1\ HilT H B H 1>1 X Il H e C,," e T H K 0 B» B 
KIl~eCTBe nOTeH~oro OTpIlllAJlJOlitero Bellte£TBa BpeMeHUO BLI· 
BOAJllllero AeiiCTBHlI OllellHBIIJICJI cjl e H 1\ H K A H A K K I I-I t -q,e· 
IIH11l\11KAOreKCKA)-mmepK,iI,ifll). 3ro BellteCTBo !iI>l.AO nOAY"eno B 

. I 956 roAY Ii AeTllJIldIO H3}"1eHO C Y""CTKeM Ao!ipOBO.AI.l\eB. Cl>CH-
!(HWAHII JlBJuteTCJI TBepAI>IM BelitecmoM C TeMnep"rypoii nAaBAe-
IIIfJ1 OCIIOB"HIfJI -(5'C, " XIIOpl1fAPIlTa - 234-236·C. SYAY"" CTa-
liKAbI!I>IM BellteCTBOM, cj>eHl\K1<.A1WIlI MO)KeT nepeBoAlfTbCJI B alpo-
30JUdIOe COCTORIlHe MeTOAoM repMH'leCKOH B03roHKH. 

Cl>eHIIHKAKAHH y ~e.AOBeKII, 8 31lBKCKMOCTK .OT npHHSlTOii AOlLl, 
BLl3blBdeT WHPOKHH CneKTp TOKCH'leCKHX aq,4JcKTOB OT Aertc:0rO 
nCHXoMOTOPHOro B03!iY""AeHHJI AO rAyliOKoro KOMaT03HOrO COCTOR-
IIHl1. AM cjlellllHKAHAJlHOBOro nCHX038 Xapa"TepUI>I YTP"Ta BOCnp"R-
TIfJI COliCTBeHHOro TeAll H OKPY>K"!Olltero MHpa, CCIICOpHaR H30AR4HR 
H CAYXOBl>le 1"IIMIOl\HHIll\HH. B A03e 5 Mr II" "e.AOBeKil q,C1If(HKhHAHH 
Bhl3h1SAeT .H3MeHeH.KJ[ nOSeAeHH.tl. paCCTpOHCT8e pe'fH H KooPAJiua. 
III1H, npoAO.AJKaJOlltHeCJI 2-4 'lIlCil. /lp38 5-10 Mr 8b13L1BaeT aTdK-
CHJO, IlHIIJILre3HJO, Yl'P"TY 'f}'BCTBIl 8peMeJIH, AARIltHeCJI 4.0..:6 "dCOB. 
npHeM.l0-20 Mr cjlclIl\HKAHAUlla BI>I3b1BaeT KOHBYAbCHH, KOMY, cry_ 
nop, KaTilTOllHJO H aHeCTe3HI0 1I1l 8-24 ""Ca. npH A03e 60Aee 
20 Mr .. e.AOBeK HcnlolTLlBlleT K!,KByJIbCHH H B""AaeT 8 rAyliOK)'lO 1<0-
M)'. Ha cjlolle nCHX038 B03HHKIle;,lIl1eCTe3HlI, npHBONlU(.lI K noAIIO-
My- oqe3ABIOKHBoIIHHIO. '.l , 

BI>IBOAlDl\Ke H3 apOli A031>1 cjl~Hl\HKAJWlIIIl COCTaBARIOT 1050 = 
0,3 Mr/xr H lC!so os. 1500-2250 M1'.foIHKhIJ IIpH BKYTPHBeKHO>l H 
HIjl'IIJIlIl\HOIIHOM nYTRX 8BeAelllfJl c"o/BeTCTII.enllo. no YPOBJIIO nCH-
xOToMHMenf1iecxoH aKTHBlIoCTH cjJeHltHlC.AHAHH ycrynaeT rAMXOAaTaM 
H """ OTpIIIwlJOutee BellteCTBO BPIIA .... n.iiAeT npHMeHeHHe. 

B 1972 rcA)' 8 Km:ae Ii~.' CHIJTeTII3KpOBaH 3-MernA-q,CIITaUIIA, 
JfLlAJiiontKHCJI MOl1\ueAwHr1 ~APKOTHKOM H 4UMbremKoM. 01-1 aKTItB-
nee repOHua .. 500-2000 Pa3. npH 0PWIIOM BBeAeHIIH 3-MeTHA-
cjlelfTIl_ B AO~~ ./?,O 1-0,o~ Mr. Hil ~<;JIolieKa npOIlBARIOTCJI Te lKe 
3cjlcjleKTtoI, 'ITO H npH npKeMe B- 1 6 M~ tepoHHil. 3cjlq,eKTKSu.R A03. 
EDso - 0,00058 Hr/xr BI>I31>1BaeT IllIlIJIbre3HI,? y KpblC. npH HllrllAR-
ltHOJIIION 8BeAe.tHH no YPOBIIJO 8KTHBIIOCTM 3·~leTKAcpeIITaHHJ\ npe-
BOCXOAHT MUOnte nClfxoToHHMe~KH. . 

Cl>H3HKAHTbI 

Ha~H/I"" C KOHI(Il 70-x roAOS npH nOHCKe OTpaRAJlIOlIlHX Be-
l1(eCTB speMeUHO BbiBOARl1.\ero AeHCT8HSf 60Abwoe 'UlH"JlUJHe YAC1\J{-
ilOCb AHCperyJUtTOpaM, BI>I3I>1BaJOIl\HM IIcnpOAOAlKHTeAbllble q,H3I'"C-
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The low yield of end product causes the high cost of synthetic 
cannabinols. 

11 

From the group of "dissociative anesthetics' as potential toxic 
agents of temporary incapacitating effect has been analyzed 
phencyclidine (l-(l-phenylcyclohexyl)-piperidine). This substance was 
obtained in 1956 and has in detail been studied with the participation 
of volunteers. Phencyclidine is solid with the melting point of base 
of 45°C, and of hydrochloride of 234-236°C. Being stable substance, 
phencyclidine can be converted into the aerosol state by the method of 
thermal sublimation • 

Phencyclidine in man, depending on dose, produces wide range of 
toxic effects from slight psycho-motor excitation to deep comatose 
state. For phencyclidine psychosis are characteristic loss of 
perception of the body and immediate environment, sensory isolation 
and auditory hallucinations. With dose of 5 mg/man phencyclidine 
causes changes in behavior and disorders of speech and coordination 
which continue 2-4 hours. A dose of 5-10 mg produces ataxia, 
analgesia and loss of sense of time lasting 4-6 hours. Doses of 10-20 
mg of phencyclidine produce convulsions, coma, stupor, catatonia and 
anesthesia for 8-24 hours. In doses greater than 20 mg man 
experiences convulsions and drops into deep coma. Anesthesia leading 
to complete immobilization appears against baCkground of psychosis. 

Incapacitating doses of phencyclidine are *(See Original) mg/kg 
and *(See Original) mg. minim' with intravenous and inhalation 
introduction respectively. In level of psychotomimetic activity 
phencyclidine is inferior to glycolates and as toxic agents will 
hardly find use. 

In 1972 in China was synthesized 3-methyl-phentanyl, which is 
[the most? a most? - Ed.] powerful narcotic and analgesic. It is 
500-2000 times more active than heroin. With oral introduction of 
3-metilfentanila in dose of 0.01-0.05 mg, in man appear the same 
effects as with introduction of 8-16 mg of heroin. The effective dose 
*(See Original) mg/kg produces analgesia in rats. With inhalation, in 
activity level 3-metilfentanil exceeds many psychotomimetics. 

PHYSICAL AGENTS 

Beginning at the end of the 70's during the search for toxic 
agents of temporary incapacitating effect considerable attention was 
given to disregulators which cause brief physical or physiological 
disorders. 
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Cltlle \UlI CP1l3110AOnNeC1<lIe poccrpoiiCTllll. nOCAeAlIHe nplllUlTO 1111-
3"",aTh CP1l3HKaltraMH II OTAH"lHe OT AHCperyAJITOPOII - nCHx9'tOMH~ 
MenlltOIl. B1>131i11181OlI\HX nCHXH'leClOle· pocCTpoiiCTllll. c1>1I3HItIlIIThI 
cnocolhlLt B1>131i11111T1o 06e3A11H)I(JIBIIHHe. 1t1l11lJlenCHIO. ItOIlIlYAI>CllH. 
TpeMOp. AHC6M8HC ItPOBJIIlOI'O AaBAeHllll. II TIIlOKe nOJlO1KNITh '!}'II-
CTBO 1JleBOrH H ctpIIXII \UlI IIrpeCCHBHOCTh. K 'IJICJly q,H3HltDHTOB OT-
HOCllTCII IlDpltOTll'leC1<lIe DIllIJIbreTHlCII. llelip0Ae!l'lHltH. 1JleMOpreJlIol 
H 3MeTHltH. 

HapKOTH'ieCltHe 8BlIALreTHKH 

rpynny HllpKOTH'IeCXHX IIUA.\bl'I!'I1IltOIl 06po3YJOT npoH3BOAl""e 
MOPCPHIID H q,ellTllllllAll. 06ADNllolIIHe 06e3A11Hl1tH1181O~ AeiiCTIIH-
eM. XapDltrepHCTHltIl 4l11lJlLl'eTll'leCI<oli altTHlllIOCTH lIellleCTII MOPCPH-
HonoAol5HOI'O AeliCTBWI npHBeAeIlY II TIl6.\. 1 9. 

3KCTpeMlW.lIO BIiICOltoii 1I11DJ1bJ'emqeCI<oA IIItTHIIIIOCThlO cpeAH 
IlPOH3JioAJIIiIX MOPCPIUIIl OTAIAIleTCll 1 4 - MeT ° It C H MeT D noll. 
AOCTOIUICTBOM Bell\eCTB C MopcpjIHonoAol;,UDI AeliCTBHeM IIMlIlOTCII 
HX JiLiCOItllJl ilJtTHBHOCTh, 6e30nacIloCTh npH npIDIeHeHHH. II TIlJOl{e 
6L1crpo 11lICT}'I1Moll\llli H ycroii'IHaLlli 3q,q,eltT BYBeAeHHlI H3 C1JlOlL 
jjlWlllCL IipOAYJtTllMH nepepo6aTJtH npHPOAHoro CLlpLIl (onWlI. 3TH 

liiruteCTllll HMelOT IIIi1COItYJO CTOHMOCn. H He anOAHe AOCTYIDIIol. B 
CBJl3H C 3THM npeAc:t'UJIIler I5e3YCJ1oIlHIiIA mrrepec ocyu:teCTllJlell-
IIIi1A • KallilAe II BO-x rONlx CIIItre3 IIl1pltOTll'leCltoro DlIllJILl'eTHlta 
OC06eHHOl'O XHMH'IeCI<oro crpoeHllll (eM. TD6A. 191. OTAH"IllIOuleroCII 
3ltcrpeMAAldlO BI>Icoltoli IlItTHIIllOCThto. 

~yrytO rpynny IlIlpI<DnAeCI<HX al"",,renUtoll 06Jl1l3Y1Of cP e II T a-
II H A H ero npoH3l1oAlIlole. 4>eltr411HA IInepalile 6YA CHHTe3HpOBllII • 
I 964 1'0/13. npH nllp3HTepaALHOM BlleAeHHH JKHBOTHIiIM CPellT4l1W1 

BIil3YB1leT IlIIMLI'e3IUO H aHecre3Hio • A03lllC, COCTllIWllOII\HX nlCJI'I
lIL1e - ClmleAoAH wlu. 3oj>q,eJtT H4crynaer 'iepe3 2-10 MHllyr. 
AeTIlAJ.HDlI A03II cjleHTIIIlJWI JVoPo KpyCLI npH alf}'TPHBemloM IIBeACo 
HHH pllllllll LOso - 3.5 whet. 

c1>ellTIlHHA BIil3YBaer Y '1""OBeItIl IIHeCTe3Hto npH 0pllIILHoii A03e 
0,05-0,1 Mr/-a. npH A03e ilLUDe 0,2 Mrlu lIacrynlllOT ItOIlBYIILCH" • 
Ha cpo"" alleCTe3HH Ii MYlDc'lHoli pH1'HAJIOCTH II03HHltller AJ>IXClTeJ\L-
1IC1J1 AenpeccHlL 

OntplilTHe BI>Icoltoii allllJ\Ll'eTll'lecltoii ClltTHBIIOCTH y cpeltrClUHACI 
nOBJIeJtAo 311 c060li nOAyqellHe H HCCJleAoBClHHe cBolicra ero crPYK' 
T)'PHYX aHMoroB. nOHCltOBDIli CHHTe3 34l1epWIIACII ¥coexoM - l5y-
AH CHtrre3HPOBIIHY "ClpcpeIlTllHHA, cycj>eIlTauHA, M<peIrrallHA H 11.0-
cjleltr411HJ1, np"ACTIlIWlIOUlHe HllTepeC ItDIt nOTelllUl!lJlbllhie 01Jl41W1-
IOIIlHe aellleCT118 (CM. TIl6J1. 201. . 

Kapcj>eIlTaIlHA lllWleTCII 0AlIHM H3 11lIH15OAce ClltTHBllhiX aelllecra 
H3 BceK rpynnlil H3yqeIlI1lilX npOH3BOAHhlX q,eIlTaIlHA4. 011 npoRSAll-
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The latter is conventionally designated as physical agents [fizikanty] 
in contrast to disregulators [disregulyatory], psychotomimetics, which 
cause psychic disorders. Physical agents can produce immobilization, 
catalepsy, convulsions, tremor, imbalance of blood pressure, and cause 
feelings of anxiety and fear or aggressiveness. The category of 
physical agents include narcotic analgesics, neuroleptics, tremorgens 
[tremorgeny] apd emetics. 

Narcotic analgesics. 

The group of narcotic analgesics form derivatives of morphine and 
phentanyl, which possess immobilizing effect. Characteristics of the 
analgesic activity of substances of morphine-like effect are given in 
Table 19. 

By extremely high analgesic activity among the derivatives of 
morphine is distinguished 14 - methoxymetapon. The advantage of 
substances with the morphine-like effect is their high activity, 
safety during the application, and also rapidly progressing and stable 
effect of disabling. Being the products of processing of natural raw 
material (opium), these substances have high cost and are not readily 
accessible. In connection with this is certainly of interest the 
realized in Canada in the BO's synthesis of a narcotic analgesic of 
unique chemical structure (see Table 19), which is characterized by 
extremely high activity. ' 

Another group of narcotic analge~ics form fentanyl and its 
derivatives. Fentanyl was for the first time synthesized in 1964. 
With parenteral introduction to animals fentanyl produces analgesia 
and anesthesia in doses of thousandths and hundredths of mg/kg. 
Effect begins in 2-10 minutes. The lethal dose of fentanyl for the 
rat with intravenous introduction is *(See Original) mg/kg. 

Fentanyl produces in man anesthesia in oral dose of 0.05-0.1 
mg/kg. The convulsions begin in the dose above 0.2 mg/kg. 
Respiratory depression appears against the background of anesthesia 
and muscular rigidity. 

The discovery of high analgesic activity in fentanyl involved 
obtaining and investigation of the properties of its structural 
analogs. Experimental synthesis was bore fruit in synthesized 
carfentanil, sufentanil, alfentanil lofentanil, which are of interest 
as potential toxic agents (see Table 20). 

Carfentanil is one of the most active materials of'the entire 
group of studied derivatives of fentanyl. 
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Table 19. Analgesic activity of substances of morphine-like effect 

*(See Original). 

Key: (a). Substance. (b). ED,., mg/kg. (c). rat, intravenously. 
(d). rat, intraperitoneally. (e). rabbit, ~ntravenously. (f). 
mouse, subcutaneously. (1). etorfin [transliterated (ethorphine? -
Ed.,)] (2). digidroetorfin [transliterated (dihydroethorphine? -'Ed.)] 
(3). pentarnorfon [transliterated (pentarnorphone? - Ed.») (4). 14-
metoksimetapon [transliterated (14-methooxymetapone? - Ed.)]. (5). 
Canadian analgesic. 
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tJ)lpM •• OJtOf"II'IeClOIe clOAc:na npoftlto.l.n.a UpclJeK'tllHlU1 

--. . .. EDSO. ,,,I,,, 
3<M>en lKM_ Cnoco6 taeaetntl KaWHTt;NHJI Cyclte ......... An4>emo1lMJl JIo4JeHftHKn 

I ............... .......... .. aKYTPMHHMO .0.00017 . 0.0029 O.HS -
Itpwca IttyI1)MaeHHO 0.000.1 0.00071 0.0.44 0.0007 

- ._. IHYTPKMHHO 0.00011 0.00027 0,025 -.. 
AMeae3Ha Itpwca IIfY1'PH6PIOWHHIIO - 0.012 0.025 -

co6a .. INYTPHMHHO 0.001 0.000l5 0.0005 0.000025 

LDSO .. pwea lteyTpMICMHO 3.39 1'7.9 47,5 0.20 

NWW. IHYTPH.eNHO - la.7 - -
HMM06KJ1MJal(HI -- IIfT1l'MNwWe'fllO 0.00055 - - -

coo ... IHyt'pHiCHHO 0.000001- - - -
0.0Q0100 

,,~ 

noJt"pHwR .HY'fP'C ...... we'lHO 0.00002 - - -
- ,~1Ie.» .. . . 
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Table 20. Pharmacological properties of the derivatives of 
carfentanil. 

*(See original). 

PAGE 14 

Key: (a). Effect. (b). Animal. (c). Method of introduction. 
(d). ED •• , mg/kg. (e). carfentanil. (f). sufentanil (g). 
alfentanil (h). lofentanil (1). Analgesia. (2). mouse. (3). 
intravenously. (4). rat.' (5). rabbit. (6). Anesthesia. (7). 
intraperitoneally. (8). dog. (9). Immobilization. (10). moose 
(11). intramuscularly. (12). polar bear. 
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eT caolo IIKTIIBIIOcn. npH P""""""LlX Il}'TRX nbCT)'llheHIIJI ero a oprll-
11I13M, a TOM 'fHCAe npH HHrMlU1HH napoB IWf 03P0301ll!. II pe3YAbT"-
Te O,a,II0MHII)'TIIOro 8AWCIIHWI napoa Kapq.eHTOlntn.y c06aK HOCT}'- . 
naer Olie3ABWKHMHHe c mnepeii C03HaJlIIl!. /l}.1I P03AIN1IWC :>KHBO-
THLlX 06e3ABH~B!UOII\IlJI f>l)311 r:apq.eHTIIHHAO poaHa E050 .. 
0,0008-0,02 Mr/Ei'. . 

THell"""llblJi IIHMor lCapq.errrallllM ollAllAaeT npHMepuo TeM :>Ke 
ypoBHeM IlHaAbrenAeCKoii !lltTHBHOC'nI, 'ITO H KapljleHTaHHA. npH 
BIIYTPHBeHlloM BBeAeHHH ere Kplolce aH""brenNeCKHH 3<j>IjICKT OT-
Me'faeTCJI npH A03e E050 = a,aOOH Mr/Kr. Tper6ynuu,HIoIii aHMOr 
Kllp<l>eIrl'IIHl1M o6AWeT II RIlH!iOAee BJoICOKHM ypoBHeM aHMbl'eTII-
'fea:oH aKTHBllOCTK Wur rtpl>Ia,z npH 8HfTPHBemloM 8BeAeJUfH EOso 
'" 0,00002 J Mr/u} H npoA0A:>KHTeAldIOCTblO coxp,,"ellHll 3cplj!eKTO 
AO 85 .... COB. npoAOJUKIITeALIIO AeHCTB}IIOlI\1IH lIBAJteTCll H AOq,eHTO-
""" - MC1'HJ\blloe npOll3BoAJIoe Kllp.pe.rrllll",,", KOToPhli! npll Bllyr
pHBelillOM 88e,a.eHHH 'IeAoaexy • A03e 0,0007 Hr/kr DLl:Jhl8aeT 
aUMbte31tlO, eHe(:Te3HIO H AWX8TeALlfytO AenpeccHlo, kOTOpble HO-
ryr COKp.1/JITbClI AO .. a 'fllCOB. . 

. Cyq,ellTallllA JIBAIIeTClI CII"I>IH 6e30nacII_ """""reTHKO" 113 
rpynnlol npOH3BOAIIl>IK cpellTaltHJIa. Y 'feilOBeKa 8 A03e 0,0 J 29 .. r/Kr 
Oll'810131o1BlleT fAy60K}'IO alla;u.re3lUO, a B A03e 0,0189 .. r/Kr 'fepe3 
3 MIfIIYTLI noCAe BBeAeHHlI HACT)'JIaeT nOAlI"" norepR C03IfaH"" . 
ArlllAOr cy<j>eHTalllWl 8ell\eCTBO A-30aO, nOAY"oeMoe npH H3MeHe-
HIIII COCToBO 3a .. eCTHTeAJI 8 a"HAII0H rpynne "oplj!ellT""I1Aa, lie ye
TylIaeT KOp<j>eIITaHHAY no YP08H10 OKntBHOc-m, 110 .. ellee onocllo 
np" nplIHelletlHH. Be1IleC"I:Bo A-30aO BLl31>I80er H .... 06>tAH3IIIlIII0 
AOCJI npH 811YlpH .. IoIWe'fH0" BBeAe" .... B A03e EDso = '0,00088 
MriKf •• 

. AAq,eHTO"HA cpeAJI npOH3BOAlllolX 4>eHToHHAa oTAH"aeTeR lie-
1i0AbWHH nep"oAoM AeHcTBIIR. B KAHHII"eCKoH A03e 0,00 16-
0,0064 Mrin Oil lie Bl>I3lo1BaeT Y A10AeH 113MeHellHH CepAe'fIiOH 
AeRTeAbllOCTII II rtpoBJIlloro AOSAellllll. B A03e 0,025 .. r/rtr Y AIO-
Aeli a031IHK4er TpeMOP, a 8 Aoae 0, 175 .. r/ier 118CTyn8eT 01ie3A-
BII:>KMllallHe """OBeK8 cnyc-rR 4-5 ""uyT nOCAe npHe .. a 8HMbre-
TUX4. 

Hei!poAennllCII 

K lIeilpoAennn,a .. oniOCHTCII rpynna AJlcperyAllTOpOB, BLl3LlB"-
10U(IIX Pa31100Iipa3!'loIe no <j>op .. e AB"raTe ... bIlLle paCcrpOHCTB8. Oc-
IIOBHloIe 3q,<j>eKn.i, 0IiYCAO&JIHB810U(He BLiaeAellHe AloAei! 113 crpon 
C nOMOlI\blO 310H rpynnlol Bell\eCTB, CB1I3811101 C AB}'MJl 4>0p .. 8MH TaK 
1I03LlBae .. "'X 3KCTpanllpa .. Hl>,iiLlx paCcrpOirCTB: aK8noHeil (coCTon-
IIHeN nOTpeCiHOC'TH B Henpep.&lBHOM ABHlKeuHH) H OCTpOH AHCTOHH-
lfecKoH peaKl(Heii. XapllKTepH3ytOIJteHCR n01lBJl.eJlHeM cn8:JMOB, lIe-' 
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It manifests its activity with different ways of its entry into the 
organism, including with the inhalation of vapors or aerosol. As a 
result of one minute of inhalation of vapors of carfentanil in dogs 
begins the immobilization with the loss of consciousness. For 
different animals the immobilizing dose of carfentanil is *(See 
Original) mg/kg. 

15 

The thienyl analog of carfentanil possesses approximately the 
same level of analgesic activity, as carfentani1. With intravenous 
introduction to rat analgesic effect is noted at a dose of *(See 
Original) mg/kg. The tertbutyl analog of carfentani1 possesses both 
the highest level of analgesic activity (for the rat with intravenous 
introduction of *(See Original) mg/kg) and duration of effect up to B5 
hours. Long acting also is 10fentani1, a methyl derivative of 
carfentanil, which with intravenous introduction to man at the dose of 
0.0007 mg/kg produces analgesia, anesthesia and respiratory 
depression, which can last up to 4B hours. 

Sufentani1 is the safest analgesic of the group of derivatives of 
fentanyl. In man in dose of 0.0129 mg/kg it produces a deep 
analgesia, and at the dose of 0.01B9 mg/kg 3 minutes after 
introduction the total loss of consciousness sets in. Analog of 
sufentanil, A-30BO, obtained with change in composition of substituent 
in the amido [amide? - Ed.] group of carfentanil, is not inferior to 
carfentanil in activity level, but is less dangerous with application. 
A-30BO immobilizes moose with intramuscular introduction at dose of 
*(See Original) mg/kg. 

Alfentanil among derivatives of fentanyl is characterized by the 
small period of the effect. In clinical dose of 0.0016-0.0064 mg/kg 
it does not produce in people changes in cardiac activity and blood 
pressure. At the dose of 0.025 mg/kg in people the tremor appears, 
while at the dose of 0.175 mg/kg the immobilization of man 4-5 minutes 
after introduction of analgesic begins. 

Neuroleptics. 

The neuroleptics consist of a group of disregulators which cause 
a range of different motor disorders. The basic effects, which result 
in the incapacitation of people by this group of substances, are 
connected with two forms of so-called extrapyramidal disorders: 

. akathisia (state of need for continuous motion) and acute dystonic 
reaction, which is characterized by the appearance of spasms, 
involuntary muscle contractions, and also by the disturbance of gait 
and speech. 
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.~ C npOH3BO.llbllfolX MhlWe'lIlLlX COl<pautemm, a TalUKe ItapyruellHeM no-

C 
X0Al<H H pe'lH. CpeAJI 4>H3HI<IIJITOII Heiipo.llenrnl<H C'IHTa\OTCl! lIIiHMe-
Hee TOI<CH'llIhlMH BelIlecnaMH. TOI<CH'IeCl<He 3#e1<TfoI HeiipOJlenrn-

C I<OB CBJi3I1JIDI C BI>J3h1BaeMOH HMH 1I.I\0ICaAol\ A04>AMHHOBI>IX peItemo-
pOB. OHH HaXOAJIT npHMeHeHHe II JCAHIIHJCe ICAIC oliMAAJoutHe AHTH-

C nCHXOTH'leCI<HM 34>4>eJ<TOM. Y 3AoPOBOro 'Ie.I\oael<A ABHrATe.llbHble 

( 
pAcCTpoiicmA B0311Hl<AIOT '1epe3 0,5-4,0 'lAca nOC./le BBeAeHHlI 
lIeiipo.llenTHICOB H COXPIIJIJIIOTCJI II Te'leHHe 6-1 2 'IACOII H 60.llee. 

r He. ypoBeHb C03HaHKR H )'MCTBeulIylO Ae.srreAt:.1I0~ oUK MHRHH.R He 
OJ(83L1BAIOT. 

f B rpynny HeiipOJlenTHKOB BXOAJIT 6yrnpocjleHoHhI H q,ell0THa3H- , , . 
II", II TIlIClKe OTAe.IIMIl.Ie THOICCalrTlllW H 6eII3<lHHAh!. " 

( HeilpOJlenrnl<H 6 Y T H P 0 4> e II ° II 0 II 0 r ° PllAJl no ypOIIIIIO h 
I~' 

( AltTHBllOCTH yaynAIOT HaH60J1ee AJCTHlIllfoIM AJlCpery.llllTOpAH APyrHx , PRAOB. HaH60Aee AI<THBIILlMII npeACTaBHTeJUlMK 6ympocpellonoB-

C neiipOAenTHl<OB lIBJU1IOTCJI rAAonepHAOJI H cnHnepoII. npH OpaAbllOM 
BBe,&,eIIHII rAAOnepHAOA H cmmepoll B1>l3h1BAIOT Y .IIIOAeii ABHrIlTe.lll>-

I '.~ 

(I) Hhle pllcCTpoiiCTBA npH I<AHHH'leCI<HX A03lJ.X 0,014 .H 0,0014 Hr/I<r I;~ • COOTBeTCTBeHHO. 34>4>eI<TfolIl03AeACTBHlI HAcrynalOT'Iepe3 \-1,2 I.! 

'!IlCA H npOAOAJKAIOTClI AO 8 'lACOIl. HIlH60Aee AKTHBHhlii H3 HKX enH- 'l 
(I) nepoH Bbl3h1BAeT ICIlTAAenCHIO Y I<phlC npH nOAI<OlKllOM BBeACIIHH II ! 

A03e 0,036 Mr/u. 'le.l\OBeK, npHulIBwnii 0,3-0,5 Mr enHnepona, HC-
(Il IlblThlBAeT TlIlKe.I\IoIe ABHrATeAbHfoIe paccrpoiiCTBa, .~,0f 

C HeiipOAenTHJ< ct>Ayct>eH83HH lIBJU1eTCl1 npeACTAIIKTeAeM 4> e H a-
T II A 3 H HOB. no YPOBHIO AI<THBHOCTH 011 npll>lePHo pallell raJ\one-

C PHAOAY, Bhl3blBAeT Y XpfoICIoI QT8J\enCHIO npH nOAI<OlKlIOM BlleAeHHH 
II A03e 0,099 Mr/u. Cl>.IIy4>eJIA3HH cOAeplKHT II 4>eIl0THa3HHoBOM. 

C lIAPe MOJIel<y ..... II l<A'IeCTBe 3AHeutAIOuteii rpynIllol TPH<ProPHeTHAb-

( 
HYJO rpynny. npH SAMelle nOC./le,lI,neil IIIl lIHTJlO'l'ynny 06pa.yeTCIl 
BenteC'l1S0 C HeCKOAI:oI:O «5oAee BWCOltHM ypoDHeM aKTHBHocm~ KOTO .. 

C 
poe y ICPfoICfoI npH nOAl<olKHoM BBeAellHH 1Ih13h1alleT I<IlTAAenCHIO II 
A03e 0,07 Mr/u. t r HeiipoAenmo: 15-052 H3 rpynnLJ THO IC C A H T Il H 0 II npe-

'- BOCXOAHT no YPOBHIO aKTHBIIOCTH 4>.11 yct>ella.HH H enHnepOII. B A03e I • 0,026 Mr/u npH nOAKOlKHOM BlleAellHH 011 BfoI3h1aaeT y XPhlChI kll-
TllAenCHlO. 

,. MTHBllfoIe HeiipOJIellTHlCll, XlIX lleuteCTBll, npeACTBlIAlIIOutHe no- i , 
Tell~HAAhIl}'10 Y'l'03Y HX 1I0elUIOro npHHelleHHlI, YCT}'lUIIOT no ak- ~ ~ THBIIOCTH PAccMoTPeHlJfolM pauee AJlcpery.llllTOpAM H3 'lHC./IA npoll3-• BOAJIhlX 4leHTAHItAII H Ilhllle oco60ro HlrrepeCa It IIHM He OTHeqaeTClI. f • TpeMopreHloI i 

1D 
, 

B 60-e roAhl npolloAHAClI <lkTHllllfoIii ROHCI< ROTelutHIlALllhIX aT-
pABJUllOutHX BelqeCTII cpeAJI TPeHoprenoll. HOH60Aee aKnlftllhlM H3 
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Among physical agents, neuroleptics are considered the least toxic 
substances. The toxic effects of neuroleptics are connected with the 
blocking of dopamine receptors caused by them. They find use in the 
clinic as possessing anti-psychotic effect. In healthy person motor 
disorders appear 0.5-4.0 hours after the introduction of neuroleptics 
and persist for 6-12 hours and more. On level of consciousness and 
mental activity they do not have effect. 

The neuroleptics include butyrophenones and phenothiazines, and 
some tioksantany [transliterated (thioxanthanes? (misspelling of 
"tioksantenyw = "thioxanthenes"?) - Ed.)] and benzamide. 

Neuroleptics of butyrophenone series in activity level are 
inferior to most active dis regulators of other series. The most 
active representatives of butyrophenone neuroleptics are haloperidol 
and spiperone. With oral introduction haloperidol and spiperone 
produce in people motor disorders in clinical doses of 0.014 and 
0.0014 mg/kg respectively. The effects of action begin within 1 - 1.2 
hours and continue up to B hours. Spiperone, the most active of them, 
produces catalepsy in rats with subcutaneous introduction in dose of 
0.036 mg/kg. A person receiving 0.3-0.5 mg of spiperone experiences 
severe motor disorders. 

Neuroleptic flufenazine is a representative of the 
phenothiazines. In activity level it is roughly equal to haloperidol 
and produces in rat catalepsy with subcutaneous introduction in dose 
of 0.099 mg/kg. Fluphenazine contains in the phenothiazine nucleus of 
molecule as the substituent group trifluoromethyl group. With 
replacement of the latter by a nitro group is formed substance with 
somewhat higher level of activity, which in rat with subcutaneous 
introduction produces catalepsy in the dose of 0.07 mg/kg. 

Neuroleptic 15-052 of the group of tioksantany [thioxanthanes? 
Ed.] exceeds in activity level flufenazine and spiperone. In dose of 
0.026 mg/kg with subcutaneous introduction it produces in rat 
catalepsy. 

Active neuroleptics as substances posing potential threat of 
military application are inferior in activity to examined earlier 
disregulators among derivatives of fentanyl and now special interest 
in them is not noted. 

TREMORGENS 

In the 60's was conducted the active search for the potential 
toxic agents among tremorgens ["tremorgeny"]. 
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IU.X OKII"""CJI OKCOTPeMOpHII .... II 1-(2-0KCOnH"pOAHAiIHO)-~-nHppO
AIfAIIHO-2-/Syrell, lIBJUIlotllllilCJI MeTII/SOAHTOM Mellee IIKTH8110ro TPe-
MOpHHII. B xOAe nOHC"" /SOAee IIK'I1lBIIYX allllAoroB <OKCOTPCMOPHIIO 
/SblAH CHHTe3HpOBIIIIY' C011IH COeAHHeHHii, 110 Oil" OKa34AHCb MeHee 
aK'l1lBItYMH II B TO lite BpeMli tioAee TOKCII'IItLIMII Bell\ecrBaMK. 0,,
COTPeMOPHIt npH BII}'TPKaellllOM, BlI}'TPllCiplOIUlIlIlIOM H nOAKOlKIIOM 
BBeAeHHiI P"3AII'IIII>IM lItHBornYM B A03aX EDsa .. 0,05-0,15 .Ir/Kr 
BY3WBlleT TPeM0p. npOAOAlKlliotlllliiCJI 1-2 '111CII. npll }'BeAH"eIlHH 
A03Y TPeMop conpoBolKAlleTCJI aTlIKCHeii, anllAhre3Heii, mnoT"p-
MHeii II n .... ellHeM KpOBIIHoro NlBAeHHII. OTMe'lalOTCll TIIK"'e nepH-
q,ep"'1eCKHe 3q,q,eKTI>I - CIlAHsaIlHll, MKPHMOIIHll H AII0pel!. 

3MenJKH 

rpynny 3MeTHKOII, OtiMNIJOII\HX ClIJ\bllWM PBOnILlM AeiiCTBHeM, 
OtiPll3Y1OT CHIITeTH'IeCKHe BeU\ecrao H TOKCHUbi. CpeAII CMlrre'l1l'le-
CKHX 3MenJKOB yrpo:ay 1I0ellHoro npHMeuellKII MOryT npeAcraBAJ!Tb 
npoH3BOAIIye II nOM 0 p cjl H H II, II M H HOT e T P II A H H a 
H IIeKOTOp ... e nOAHI\llKAH'IeCKHe II3OTCOAepJKallIHe COeAlfnellHll. Ha-
MOOAee H3BeCTHbIM npupOAll1>IM 3MeTHKOM BBAlIeTCJI CTaq,HAOKOKKD-
Byii 311repOTOKCHH B. 

CHHTeTll'leCKHe H npHpOAIIye 3Me'I1!KH pa3AH'I.IOTClJ He TOALKO 
XHMH'IeCKHM CTJ'OeHHeM MOAeKYA. npHpOAl.ble 3Me'I1!KH OOA8N!.OT 
tioAee BYCOKHM ypOSHeM 3MeTII'IeCKOii aKTHBHOCTH, XllpaKTepK3Y-
.OTClI npOAOA>KHTeAl.HI>IM AaTeH'l1lYM nepHoAOM ('lacy) H AAHTeAb-
111>/1'1 BpeMeHeM COXpaHeIIHlI COCTOIIHHlI OTpaBAeHHlI (cyTKH). HaoCio-
POT, CHHTeTII'IecJtHe 3MenJKH OTAII'Ia.OTClI 6YCTJ'OAeilCTIIHeM H lie
npOAOAlKHTeJIJdIl>IM nepHoAoM BloIBONl ",oAel! H3 CTJ'01l. Boem.oe 
npHMellef!lle npHpOAlfl>lX 3MeTHKOII CBlI3aHO C BepOll'l1l0CTb'0 HIIHe-
cellHll CMepTeALHl>IX HcxoAoB AHI\O" C oCMCiAeIlIlLl" 3AOPOllbe •• , 'Ie-
re B03MOJKJIO. H3t)elK4T1. npH HCnQAb301lllHHH CHIlTf!'Mf1IeCKHX 3Men:r· 
KOB. 

H CHHTeTH'IeOCHe, H np"poAlJLle 3MeTHKH cnocotiHY Bhl3L1BaTb 
pBory H APYrHe CHMnTOMloI nopalkeHHlI npH pa3J\ll'lIlYx DYTltX no-
CTynAellHll HX B oprllHH3M, B TO", '1HCAe H RpH HllraAllIIHH. npH nop.-
Jke.IHH 3MeTHKIIMH nOCTJ'8N!BUIHe lie a COCTOIIIIHH npH •• eHlITb npo-
THBora3 H· nmoNY'Motyl' OJ(43aTbCJl .noCA~CTaHH >KepTB8MH 803-
AeiiCTIIHll OTpaBAllIOII\HX BelllecrB CMePT""blloro Ae'icTHHlI . 

. AnOMOpq,Hit "eAocraTO'lIlO "KTHBeH. OK BLl3WBaCT PBOry Y AIO-
Aeii npll BHyTpHMLlWe'lIIOM BBeAellHH B A03e 0,08 MrlKr. II ALISON" 

IlIt1J1 H3 CTJ'Oli A03S ero /¥Ill '1eAOBeKO paBlla 1C1so = - I 000 Mr_ 
MHII/M3. 3aMeH" B MOAeKYAe BnOMop<pHlla MeTllJ\ ••• oH rpyn"'. liB 

3THAblIYJ0 HAft nponHALHfIO npHBoAHT K nDAyqellK.o npoK3BoAKblX, 
IIpeBocxoARIl\HX no 3MeTH'IeCKOMY AeiiCTBHlo anO.lOp"'H" B 25-50 
pa3. 
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Most active of them was oxotremorine or 
1-(2-oxopyrrolidine)-4-pyrrolidine-2-butene, which is metabolite of 
less active tremorine. In the course of the search for the more active 
analogs of oxotremorine hundreds of compounds were synthesized, but 
they proved to be less active and at the same time more toxic 
substances. Oxotremorine with intravenous, intraperitoneal and 
subcutaneous introduction to different animals at doses of *(See 
Original) mg/kg produces the tremor which lasts 1-2 hours. With an 
increase in the dose the tremor is accompanied by ataxia, analgesia, 
hypothermia and drop in the blood pressure. Are noted also peripheral 
effects - salivation, lacrimation and diarrhea. 

Emetics. 

A group of emetics which possess strong emetic effect form 
synthetic substances and toxins. Among synthetic emetics threat of 
military application mar pose derivatives of apomorphine, 
aminotetraline and a number of polycyclic nitrogen-containing 
compounds. The staphylococcal entero toxin B is most known natural 
emetic. 

Synthetic and natural emetics differ not only in chemical 
structure of molecules. Natural emetics possess the higher level of 
emetic activity, are characterized by prolonged latent period (hours) 
and long time of persistence of the state of poisoning (days). On the 
contrary, synthetic emetics are characterized by speed and brief 
period of the disabling of people. The military application of 
natural emetics is connected with the probability of causing fatal 
outcomes to the persons with the weakened health, which it is possible 
to avoid with utilization of synthetic emetics. 

Both synthetic and natural emetics are capable of producing the 
vomiting and other symptoms of injury with different ways of entry 
into organism, including with inhalation. With injury by emetics 
victims cannot use gas mask and therefore can be subsequently victims 
of action of toxic agents of lethal effect. 

Apomorphine is insufficiently active. It produces vomiting in 
people with intramuscular introduction in a dose of 0.08 mg/kg, which 
its incapacitating dose for the man is *(See Original) mg. minim'. 
Replacement of methyl by ethyl or propyl group in the apomorphine 
molecule yields derivatives exceeding apomorphine in emetic effect by 
25-50 times. 

End Section. 
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HeAOCTIlTOK anoMop<\lHIUI H ero npOH3BOp,llblX COCTOHT B TO~ 
'ITO OIlH P"""""O MOryr H3l'OTOBAJlTLClI AHIIII> 113 npHPOp,llOro, CLlp ..... 
3TOro lIeAoCTaTJ<1l ..utlllellLl IlJlKHJl3IlMe~eHHLle IlMIIIIOTeTpIlJlHHY, 
06J\1lAIlI0II\He He MeHee BweOKoii SMem'leCKOii IlKTllBHOCThlO. 
3.TllJ\LHWe H nponHAbHwe 3IlMell\ellHble IlMHllOTeTpllJllllIa no pBonlO-
My AeiiCTBHIO lIa C06811: OKIl31l..utCIo npHMepHo OAH'!IlI(OBWMH C HIlH-
60Aee aKmBHWMH npOH3BoA'ILIMH anOMop.plUla. BAwXaHHe. B03Ayxa, 
COAep:>Ka~ero aMHHOTeTplWlllW B 1I:0IIueilTpll1llfH 10 Mr/Ml., aW3W-
BaCT y '!eAOaeKa PBOTY. BWBOA'\1I\1llI H3 crpOll A038 napOB H..ut ""PO-
30Jll1 3TIIJl31lM~eHHoro aMHlloTerHll WUt '1eAOBeKIl OI(CllHBaeTClI 
BeAH'lIIHOii 1Clso = SO w.MHII/M • . 

311 nOCAeAHHe roAW nOAY"ell CHlrreTH'leCKHii SMeTHK OPHrHlIllJll>-
1I0ro XHMII'IeCKoro CTpOelllIlI C oc06o awCOKIIM ypOBncM 3MeTH'Iec-
KOro AeiiCTBHlI. A031l 1I0BOro 3MeTHKa, BW ...... 101!\IllI pBOTY Y CO&-
KII, nplIMepIIO B 10 plls IIl\:>Kc 1I111lJl0Mf'lHWX A03 AP}'l"HX CHllTeTH'Ie-
e,,"x 3MeTHKOB. BJ.lBOA'\1I\1llI H3 crpOll A03a 3TOro 3MemKll ouellHSIl-
eTClI BeAH'lHIIOil 1Clso = 5 Mr.MHII/MJ • . • 

PBOTlIOe AeHCTBHe CHllTeTHQeCXHX 3MenucOB HOJK.eT (jbITL KynH· 
poaano npHMelleJlHeM A0q,ftMHIIOBb.X D.lrnUOIIHCTOa, 110 n.oCheNlHe 
CllHH JlBAJlIQTCn neiipOAetnHltaMH, Bbl3hlB410IltHHH ABHrOTeAbJlbJe 
paccrpoiiCTBa. 

Cnl<!>HJlOKOKII:OBWii 311TepOTOKCHH B (SEB) B nOCJleBOCInIWii ne-
PIIOA 6bV1 npeAMCTOM IICCJleAOBllIIHll BoeIDIWX JlIl60paTOpHii· Pll,l\ll 
CTpIlII MHpa. B CIllA OH 6WJl CTIlJlAllpTll30BIlH I' nOJl}"lHJl IlIHcjlp PG. 
i<aK Be~eCTBo. cnoc06Hoe BW3WBaTb PDOTY II AHllpelo, 011 P"CCMIlT-
pHBIlJlCll B Ka'leCTBe IUIKIlDBCHTIlHTll. CorAaCHO 6HOAOMf'lCCKOil ItOIl-
BeHUHH I 912 roM SEB KIlII: OAHH 113 BWCoKoaKTHBIIWX TOKCHIIOB OT-
HeccH· K pa3pllAY 3IlOPeIl\eJDlWX arenTOB. npIIBOAHM&le B 3TOM pllS' 
lleAe lIeKOTOpWe CBeAellHll 0 SEB npeAHIl3I1a'lell'" MJI HCn0Jllo30aa-
IIllJl npH Ol(ellKC COBPCMCIIHWX AocrliJKellHii B 06Jlllcm pIl3pa60TKH 
CHlrTe11lQeCKKX 3MemJl:OD nit BQ3MO)fCIILlX HlIXanOCHT8JtTQB BoeHHO· 
ro IUl3IRl'leHHJI. 

SEB no caoeii XHMH~ecKoil npHpoAc JlBMeTClI npOTeHHoM (nCA-
HneDTIIAoM), 0liPIl30BllIIllWH H3 239 aMHHOKHCJlOTlILlX ocraTKOB. 
npOMLll1IJlelUJ",ii oprallH'lecKHil CHIITe3 SEB He pellJlen 113-31l CJlOlK-
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A drawback to apomorphine and its derivatives lies in the fact 
that they can be made only from natural raw material. The 
alkyl-substituted aminotetralines, which possess not less high emetic 
activity, do not suffer from this deficiency. [Ethyl and propyl 
substituted aminotetralines? - Ed.] in emetic effect in dogs proved to 
be approximately identical to the most active derivatives of 
apomorphine. Inhalation of air containing aminotetraliness in 
concentration of 10 mg/m', produces in man vomiting. The 
incapacitating dose of vapors or aerosol of ethyl-substituted 
aminotetraline for man is estimated to be *(See Original) mg. minIm'. 

In recent years has been obtained synthetic emetic of unique 
chemical structure with especially high level of emetic effect. The 
dose of new emetic, which causes vomiting in dog, is approximately 10 
times lower than analogous doses of other synthetic emetics. The 
incapacitating dose of this emetic is estimated to be *(See Original) 
mg. minIm'. 

* (See Original). 

. The emetic effect of synthetic emetics can be arrested with 
dofamin [transliterated (misspelling of "dopamin" & dopamine? - Ed.)] 
antagonists, but the latter themselves are neuroleptics, which cause 

. motor disorders. . 
The staphylococcal entero toxin B (SEB) in the postwar period was 

the object of experiments of the military laboratories of a number of 
the countries of world. In the USA it was standardized and designated 
PG. As the substance, capable of producing vomiting and diarrhea, it 
was examined as incapacitant. According to the biological convention 
of 1972 SEB as one of the highly active toxins is included in the 
category of banned agents. Some information about SEB given in this 
section is int~nded for use in assessing contemporary advances in the 
development of synthetic emetics as possible incapaci~ants for 
military purposes. 

SEB by its chemical nature is protein (polypeptide), formed of 
239 amino-acid radicals. 
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1I0C'\1f ero MOAeltYJILI. 011 npOH3BOAKAClI MIIJ<,jl06110A0rH'leCltHM ny· 
TeM. . . 

B A031lX EDso .. 0,0001-0,00 I Mr/Kr SEB npH pA3AH~HIoIX ... -
nyrRx BaeAeHHR • oprallH3M BIoI3101BaeT CHALl,!YIO paoTY, Il B AO-
3e 0,025 Mr/ltr npHBoART It AeTAALHoMY HcxoAY (06e3LJlHIl). 
no alolaOAJllI{eli H3 CTPOR A03e 1CIso OH B 2000 pll3 TOKCH~lIee 
AnoMop.pHIIA, B 100 pA3 TOKCH'lIIee AAltHA31lMell{eHllIoIX anoMop-
-.pHlla H IlMHHOTeTpAAHHIl. 3MeTHKH Hil OCHoae 6HoperyAliTOpOB 
no 3MeTH'IeCltOH aKTHBHoCTH nOKa TaK)Ke cytI\eCTBellIlO YCTyna-
lOT SEB (CM. pa3AeA .SHoperyAllTOplol»). 11 AHWL IIOBI>IH CHlITeTII-
qeCKHH 3MeTmo:, 0 ltOTOPOM ClCa31l1l0 BI>IWe, ycrynaeT SEB no 3Me-
TH~eCKOH aKTHBHOCTH TOALKO B 10 pa3. He HCItJII()'1eIlO, 'ITO npo-
rpecc B 06MCTH CHlrre31l IlltTHBHI>IX 3MeTHKOB nil 3TOM lie OCTIl-
1I0BHTCR. 

BE~l!cmA KAAlNAIl{l!ro AEAcmHJI 

AM HPPHTIlIITOB, nCHXOTOMHMeTHKOB H .pH3HKIlIiTOB xApal<Tep-
110, 'ITO a.p.peKTI>I B03AeHCTBHlI HX a YMepeHHl>lx A03llX H KOlIuellT-
plll\HlIX 061>1'1110 6ecCAeAli0 HC'Ie31lIOT. OAIIIlKO npH B03AeilCTBHH BI>I-
COKlIX A03 3THX Bell{eCTB HIl6A!OA/leMloIe 3.p.peKTI>I MOryT 61>1TL H lie: 
06paTHMI>IMH. I1ppllTIlHTl>l CS H CR npH BI>ICOKHX ltOlll\elrrpAI\HIIX HX 
napoB IW'I 1!3P030AJI Bhl3bUJI!IOT O>Kor Aenc:HX. nCHXOTOMHMemKH, 
npHMellelUll>le B nOBI>IWelUll>IX A03AX, MOryT BI>I3BATb AOArD He npo-
XOAR1llHe nCHXH'leCKHe pacCTpoiiCTBA, 'ITO HIl6A10AAAOCL npH HCnb!-
TIlIII\IIX nCHXOTponHloIX npenapaTOB Hil Ao6poBOALllax. C~eCTBYloT 
BellleCTBA, TIllOKe 06AAA/1loll{He B Y"lepeHIII>IX A03llx HHKanilClITHpy-
IOIl{HM AeilCTBHeM"1I0 OTAH'IIlIOIIIHeCJI TeM, 'ITO a.p<jleKTI>I JlX B03Aeil-
CTBHlI lIeo6paTHMl>l H COXpaHllIOTCll B TOil HAH HHOH Mepe Ha BCIO oc-
TIlBIU)'IOCJI lKH3HL nOCTpllAllBWHX, nOA06/1o nOCileACTBHlIM TepMH'le-
CltHX HAH MexllHH'leCltHX noapel!(AeHHli. K TIlKHM aell{eCTBIlM OTHO-
ClITCJI CepHKCTI>IH K 1l3OTKC11>IH HfaPHTl>l H AIOK311T. 

I1npKT 6~ OCKOBIII>IM OTpIlBAJlIOII{KM IlellleCTBOM, npKMeHu-
WHMCJI ISOJOlOlIUfMH croPOHOMH HI! :UUCAJO'IHTe.1IlaoUOM 3Tane [·OM. MM· 
poaOH aoiiIlIoI. OIl 6~ /l1l.BIlH 'KopoAeM r1l30B' K HeCil }"/<IHHO. I1n-
pHT B AIOC5oM arpemmoM COCTOJIHHH cnocotieH Bhl3YSllTD. B 38BHCH· 
MOC'\1f OT AO.I>I, nOp!l)KeHHlI pll3AK'lHoli TJlJKeCTH, Ha'iHItaJI OT KOI\"lo-
IOHK'rHlnn'D. rM3 H 3pHTeHf:.I !COlKH, AD AeT4AbHIaIX HCXOAOB. OK nopa· 
)KB.eT rM34., A,hlxaTeAbllble rI}'TH. JKeAYAOQUOeKHWeqHDlH 'rp4KT. KO)Ke 
Hl>le nOltpOBIoL 06101'111AJ1 0AelKA/l He 31llllHII{AeT reAO OT "AneAL H OIl-
pOB HIlpHT4. HnpHT 01110CHTCJI It. CTOHKHM crrpallAJllOU(HM BeU{eCTSaM 
H B03Aei1.cTBHe ero ripOnAJIeTCR 1le TOAbKO B CAyqae non4AallHJI JUO· 
Aeli B .nepBK'llIoe' 06AaKO napOB K KilneAb OTPABAlIIOlI{ero Sel1\eCT-
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The industrial organic synthesis of SEB is not realistic due to the 
complexity of its molecule. It has been produced microbiologically. 

In doses of *(See Original) mg/kg SEB with different ways of 
introduction into the organism produces strong vomiting, and at the 
dose of 0.025 mg/kg it leads to the lethal outcome (monkey). In 
incapacitating dose let •• it is 2000 times more toxic than 
apomorphine, 100 times more toxic than alkyl-substituted apomorphine 
and aminotetraline. Emetics on the basis of bioregulators with 
respect to emetic activity thus far also substantially are inferior to 
SEB (see section "bioregulators"). And only new synthetic emetic (see 
above) is inferior SE! in emetic activity by only 10 times. It is 
possible that progress in the field.of synthesis of active emetics at 
this will not stop. 

SUBSTANCES OF MUTILATING EFFECT 

For irritants, psychotomimetics and physical agents ["fizikanty"] 
it is characteristic that effects of their action in moderate doses 
and concentrations usually without leaving a trace disappear. 
However, with the use of high doses of these substances the observed 
effects may be irreversible. Irritants CS and CR with the high 
concentrations of their vapors or aerosol produce the burn of the 
lungs. Psychotomimetics, applied in increased doses, can cause the 
for long not passing mental disorders, which was observed during tests 
of psychotropic preparations on volunteers. There are substances 
which also possess at the moderate doses the incapacitating effect, 
but which are characterized by the fact that the effects of their 
action are not reversed and are retained to one extent or another to 
entire remaining life of victims, similar to the consequences of 
thermal or mechanical damages. Such substances include sulfurous and 
nitride yperite and levisite. 

Yperite was the basic toxic agent used by belligerents in the 
final stage of World War I. It was named "king of gases" and for good 
reason. Yperite in any physical state can cause injuries of different 
seriousness, depending on dose, beginning from conjunctivitis of eyes 
and erythema of skin, to the lethal outcomes. It affects eyes, 
respiratory tract, gastrointestinal tract, skin. Everyday clothing 
does not protect body from drops and vapors of yperite. 
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H8.. 110 Ii B CArllle HX npefihlOllllHJI II O'l8re 1l0p8>Ke1lHSI cnytITJI 'f8CbI 
H cyntH nOCAe XHMH'teCKoro llen8J\CIIMSI. npefibiBamfe IIC311illHU(Ct1-_ 
III.rX AfOl\eii 118 38pa)KennOH HCCTlIOCTfI HAH R IUI>KCllepIIIJX coopy-
>t<emtRx. paRHO K8K H 06pluu,CIIHe c :utpa>Kel1lll.rM OPY)KneH ~ APY-
rUMK npeAMCT8MH neOTBpaTHMO npHBOAHT K nOAY'!CIIHIO TaR U83b1R8-
eMblX ftBTOPH'IllbtXD nopa)l(ellHH. 

B pe3YAbT8Te CSoeBoro npHMellellHll HnpHT8 X8p8KTCpll0 lie 
CTOAbKO YIlH'lTO>KeJlHe )KRBOK CHALl np011lSlIlt1USt CKOALKO BLiROA ee 
H3 CTpOJl. B 3TOM n060pIIHKK XHMH~ecKoro opylKHJI YCM8TJl"R8AH 
QeiJ1U 4(ryMl!UIJIOCTHJ) ere. KaK H3ReCTtlO, a",ep"JUmC:KHH 3KcnCJ\HllH-
Ollllblii Kopnyc ~8CTBOBaA B cpalKCIIKJlX l-oii MHPOBOH BoHm. 118 
ee 38KA10'lHTeAbItOM 3Tlme, Korj\a npHMenellHe HnpH1'll 6blJ\O npco6-
A/lA810U\HM. no oqnil\KaAhlll.M II'UJllblM CUlA K3 272000 nOTcph 
cpeJIH BMepHKBlIl\ea 26,8% 6b1J\K nopalKcIIIILle 0TJlaBAJlIOU\HMH Be-
Il\eCTBBMlI, nplIQeM TOAbKO 2% H3 KHX nOI1tMH. 3To AaAo ocnOBB-
IIHe CSIolBweMY IIBUAhIlKKY ynpBBAellHJI KCCAeAOBaIlHii H pS3pa60T0K 
XHMII.eCItOro KOpnyCD DpMHH ClllA 6pHJ"aAlIOMY rellCpllJIY, ~. POT-
WHAIy\Y B ero MOIIOrpa<l>KK, .OpYJltHe CSYA}'IIIero' ,OTlleCTH HnpHT K 
KDTeropKK HIIKanaCHTIIIITOB_ 

npH nonGADI/KK lIB KOJlty KnpHT nepBOllaqaAbllO lie BLl3b1BaeT 
IUlK8KHX IICnpHJlTlILIX oll\}'IIIeliHii. npH311SKH 1I0p.lKellKH npo'BAJI-
10TC" AHWb cnyCTJI lIeCKOAbKO Q.COB H ABlKe cyTKH B 3BBHCliMocni 
OT A03W. nCpBhlMH npH3J10KllMH nope>KeHJ.U1. .5IBAJlJOTCJI 3Yh-r )tOKeUHe 
Ii nOKpaClJeUHe KO>KH (3pHTefroUs.) 8 MeCT4X HenocpeACTBCmJoro Kon-
TeXTd KOJKlI C OTpaBJ\jJlo~UM Beu~eCTBOM. npH lIc60AhlllHX A0311X 
3Tl1 3q,cj>eKTIoI ~epe3 lIeCltOAhKO cyT0K npOXONIT. B CA~8C .03I1eii-
CT.H. CSOAee BI~COKHX 1103 HnpltTa 114 KOlKe oCSpa3)'10TCJI n}'3L1pH, 
uanOAIICJllIble 6eCIUle1110H HAH >KCATOB8TOA JKHI\KDCTlttO. nY31a1p11 
o6b1t1no npOJlhlBlUOTC.Rt 8 06pa3}'10UtHeCJf J!3DhI 30JKH8810T lie paHee 
'leN Qepe3 1-2 MeC.RI{Zl. TllKHC nopa>KernuJ KO)f(H 06'01'1110 conpo· 
BO)f(AaIOTCSI nloHllhlMU BOCOc'U.eIlHHfolH. He KO)Ke OCTGJOTCR JlyfiUhl. 
nOAo6JII.le Q)I(OrOBbiM. 

npH AciicTBHH 118 KOJKY napa HnpHT B A03e 200 folr.Mlm/M:1 803-
JlUK8eT 3pHTeM8. II D A03C 2000 Mr.MHII/M3 nOJlS.M1OTCn ny.:nllpH . 
AeTBAhliBn 1I03Jl napa HnpHTs paBlla 10000 >lr.>lHII/MJ . 

npK AeiiCTBHK lKllAKOro HnpHTa nOKpacliellHe KOlKH lIo6A10/lBCT-
cn npH IIAOTIIOCTH 3apalKCIIHJI 0,01 Mr/cM2, a nOJlDAeliHe n}'3ldpeii 
- npH IJAOTl'OCTH 0,1-0,5 Mr/cM2. AeT8AbIl8~ A038 LDso lKllARoro 
HnpHTa IIpH AeHCTBHH 118 KOlKY COCTaBAJleT 70 ",·/Rr. 

BecbMa qyBCTBHTeAblilol K I\eHCTBHIO napa IInpHT8 I"AB38. ACI"KHe 
IIOpalKe}!HJI rAS3 lIacrynsloT npH 1I03e 45 Mr.MHII/ .. 3 H COXp8nJIIO,.-
CJI 14.0 MeCJIl(D. nepsLle npH311DKH nOpll>KCIIHSI rAa3 nO:RRAJIIOTCSI 'Ie· 
pe3 4-8 '1aCOB H npORBARlOTCIJ B BHAe cna3Md seK, CAe3OTe'lCIIHSI, 
'l)'BCTSa _nead It rM3aXN. BOCn8J\eIlHJI KOIf"bIOHKTHBbI H CRCT060Jl3-
11K. npK 60Aee BblCOKHX A03ftX lIacrynaeT CMLlK811He seK H not-Iyr" 
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Yperite is a persistent gas and its action is manifest not only in the 
case of the entry of people into the ·primary· cloud of vapors and 
drops of the toxic agent, but also in the case of their stay in the 
contaminated area hours and days after chemical attack. The stay of 
the unprotected people in contaminated area or in the engineering 
facilities as well as contact with contaminated weapons and other 
objects inevitably leads to so-called "secondary· injuries. 

As a result of the combat employment of yperite is characteristic 
not so much the destruction of live enemy target as its 
incapaci tation. This the advocates of chemical weapons saw as the 
"humanity· of them. As is known, American Expeditionary Force 

.participated in the battles World War I in its final stage, when the 
application of yperite was predominant. According to official data of 
the USA, of 272000 losses among Americans 26.8% were the those 
affected by the toxic agents, but only 2% of them perished. This gave 
basis for Brigadier General J. Rothschild, commanding general of the 
U.S. Army Chemical Corps Reasearch and Development Command in his 
monograph, "Tomorrow's weapons,· to place yperite in the category of 
incapacitants. 

Upon contact with skin yperite initially produces no discomfort. 
The signs of injury are manifested only after several hours and even 
days depending on dose. The first signs of injury are intense 
itching, burning and reddening of skin (erythema) in places of direct 
contact of skin with the toxic agent. In small doses these effects 
after several days pass. In the case of the action of the higher 
doses of yperite on the skin the blisters, filled with colorless or 
yellowish fluid form. Blisters usually burst open, but the resultant 
ulcers heal not earlier than in 1-2 months. Such injuries of skin are 
usually accompanied by suppurative inflammations. The scars, similar 
to burn, remain on the skin. 

Acting on the skin vapor of yperite in dose of 200 mg. minim' 
produces erythema, and in the dose of 2000 mg. minim' appear 
blisters. The lethal dose of vapor of yperite is 10000 mg. min/m·. 

Under the effect of liquid yperite the reddening of skin is 
observed at the contamination level 0.01 mg/cm', and the appearance of 
blisters at the density of 0.1-0.5 mg/cm'. The lethal dose LD •• of 
liquid yperite with effect on skin is 70 mg/kg. 

Are very sensitive to the effect of vapor of yperite the eyes. 
Minor injuries of eyes begin with dose of 45 mg. minim' and persist 
up to a month. The first signs of injury to eyes appear after 4-8 
hours and are manifested in the form of spasm of eyelids, lacrimation, 
feelings of ·sand in the eyes·, inflammations of the conjunctiva and 
photophobia. 
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lIellHe porosHllbi. npH Cl = 150 Mr.MHII/M 3 ~IIB'''-''IIM aUXO/lHT H:. 
CTPOIl H3-3' cHAhlleiiwero BOCnaJleHHII KOII'blOIlKTHBbI H 3pHTeMIJ 
KOlKH 110 sceMY TeAY. ~, - . _ .' 

BAblX4uHe napa H 43P030AJI HnpHTO a lIeBhlcoKHX KOIIQ,CJITp8L\1I· 
JlX BW3L1BaeT BocnueHHe BepXUHX .A,LlxaTeA.bHLI?, nyreA. CYXOM Ka-
WeAh, $1llAeHHJI KATOpa. CSPOUXHT. COXpaILRIOlUHeC.R 3-4 cyTOK. npH 
15000ee BLiCOKHX KOlllleKl'pal\HllX HacrynaeT lIeyeMlluii K.WeAL, no· 
repll roJIoca, 30rpYAHIIHble 150000, n03b1BbI K paore, OTeK JlerKHX. he· 
TGJlhllblii HCXOA lIacrynaeT npH Hllra"'"IHH Hnpur" a A03e LClso % 

1500 Mr.MHH/M3. 
nOp4JKeHHlI JlerKHX H rJ\a3 aaKallQHSBIOTClI nOTepeH 3AOPOSbll H 

pa60T0Clloco6HOCTH nOCTpaAllBwHx. AlOA" JlHWalOTClI qoCTHqllO HJlH • 
nOJlHOC11>1O 3peHHlI, HX ~aeT 0AblWKa, OIlH CT8110BlI1'ClI Yll38HMblMH 
K HHcj>eKIIHOllllbIM 30150JlellallHllM. 

AHaJlOrnQHble 3cj>cj>eKTu lIaliAloAalOTClI H npH a03AeikTBHH 430· 
THCTJI,LlX HnpHTOS It AIOH3KTB. f 

O~EHKA HHKAIlACHTAHTOB 

I1PPHTallTLI no KOMllJIeKCY cBoiiCTa ~'OryT npCACT,aAllTIo IIIITC' 
pec Kate BellleCTBa /VIJt H3aypellHlI lKHIIOH CHJ\I~ npOTHSIIHKa. B yc-
AOBHJlX Aeiicr8HS1 XHMlAeCKOH KOHsellltHK OIlK MOryr nOAY"HTb 
AaJlLlleiiwee p43BHTHe, TIlK Kal< pa3p,l5oTKft HX lie aanpell\.eTCH. C 
APyroii CTOPOHU, npH coape~lelllloM COCTOlllIHH CHCTeMbi cpeACTB 
npomaOXHMHQeCKOH 38UtHTLl BOHCK· 34,¥:'lB. ytllNTOlKemUI .>KHBOH 
CHAIal MOlKeT OKA38TLCJ1 neSbllJOAHHMOH H D03TOMY 118 nepSIdH Mall 
6YAeT BLWlHraTLCll 3II,6,IlQa lie YHH~OlKeIUUI, a CKOBLIBallHll "'HBOH 
CRALl npOTHBUHIUI. kOTOpU HOJKeT peWOTLCR AaAeKO lie 06S134TeAb-
110 TOALICO C HCn0A&30BatIHeM O'Tp4BAJ1IOut"X BeUleCTB CMep1"eAbHoro 
AeiiCTBHJI. HaJIH'lHe BUCOKoro YPOBIUI p'3APalKO'0Il\ero AeHCTBHn y 
BellleCTB npHpOAHoro npOHcXOlKAeHHJl, TaKHX KaK KanCOHI\HII H AH-
TepnellOSLle 3cj>HPU, C03A8eT npeAIIOCUJlKH K TOMY, ~O 3T' 3aAll" 
lie 1I0CHT 1fHCTO TeOpenNecltHH xapOKTep. KancaHl(HJI Bbl3hlBaeT 
CHAhHeiiWHe p4walKellHll CJlH3HCTLIX, BepXIIHX AblxaTeAlolILlX ny· 
TeA, 4 TOJUKe 60AeBl:ale 3ijHpeKTW npH nona.a,lIlIHH Ita KO>Ky. CKAllHhlH 
p43AP"lKftlOlIlHii 34>cpeKT, /VIJtll\HiiCll 5-10 MHII}'T, CHellHeTCH aJlro-
reHllhiM AeiiCTBHeM. conpoBO>K.¥eMbiM BOCnuel1HeM KO>KH. OTeKOM 
CJlH3HCTLIX, nAAeHHeM TeMneparypLl TeM H oll\yulellHcM lIenepCIIO' 
CHHOK 150JlH. KancoHIIHII nOJea Ao6b1JUleTCSI H3 Kpaclloro nepl\' ny· 
TeN 3KC"l'pllKqHK. Ho OK AOCT)'J1en H AASf npO,.trollllJi.eIlHoro CHIITC3a. 
Bo BeRKON CA}"fae Y.>Ke pa3pa6OT8.HbI neCJC.OAbKO cnoco6oB nOAyllc-
IUUI era CHllTent'feCKHM nyreM. 
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In the higher doses begins fusion of eyelids and opacification of 
cornea. At Ctc 150 mg. minim' humans are incapacitated due to intense 
inflammation of conjunctiva and erythema of skin over entire body. 

Inhalation of vapor and aerosol of yperite in the moderate 
concentrations produces the inflammation of the upper respiratory 
tract, dry cough, phenomena of catarrh, bronchitis, lasting 3-4 days. 
With the higher concentrations begins uncontrollable coughing, loss of 
voice, substernal pains, urges to the vomiting, pulmonary edema. 
Lethal outcome begins with the inhalation of yperite in dose of *(See 
Original) mg. minim'. 

The injuries of lungs and eyes result in loss of health and 
fitness for work of victims. People are deprived partially or 
completely of vision, shortness of breath torments them, they become 
vulnerable to the infectious diseases. 

Analogous effects are observed also in the case of nitride 
yperite and lewisite. 

ASSESSMENT OF INCAPACITANTS 

Irritants with respect to combination of properties can be of 
interest as substances for the debilitation of live enemy target. 
Under the conditions of chemical convention they can be further 
developed, since their development is not forbidden. On the other 
hand, in the contemporary state of the system of the means of the 
antigas defense of troops the problem of the destruction of personnel 
can prove to be impracticable and therefore to the foreground will be 
advanced the problem not of destruction, but of the immobilization of 
live enemy target, which can be solved by no means necessarily only 
with use of toxic agents of lethal effect. The presence of high level 
of irritating effect in substances of natural origin, such as 
capsaicin and diterpene [diterpenoidal? - Ed.] ethers [esters? - Ed.l, 
creates prerequisites for the fact that this problem is not purely 
theoretical. Capsaicin produces the strongest irritations of the 
mucous, upper respiratory tract, and also painful effects upon contact 
with skin. The strong irritating effect, which lasts of 5-10 minutes, 
is followed by algogenic effect accompanied by inflammation of skin, 
edema of mucosas, drop in body temperature and by a sensation of 
unbearable pain. Capsaicin is thus far gotten from the red pepper by 
extraction. But it is accessible for the industrial synthesis. In 
any case, several methods have already been developed for synthesizing 
it. 
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K Be11\eCTD.M C oc060 HOll\llhlM pa:I~dI011\HM AeiiCTllHeM OT.-

1I0ClITClI MHOnte 3<pHPLl <pop60AII, pe3H1lerjlepoHOA' H HllrellDAa, T.K 
lIa~LlB4eMLle AH'I'epneJIOBLIe 3«jlHpLi. O.IH BW3LlB81OT CHAftltoe aaena-
AellHe kO)f(H. nOKpacneJlKe JlCOJKH nepexo,AHT 8 3AeMy H nmepl1.!t.a-
3H10. B CUlA OAHII H3 3<pHPOB cjlop50AII, KOK co05111MOCh, npOXO-
AHA HCnhITOUIUI II. Ao!iPOBOJILUaJ(. YnoMJIllyrhlii 3<PIIP BhI3h1BM pu-
APOJKellHe KOJKH B A03e Bcero 0,0005 Mr/cM2. no ouellKOM, OAKH 
"3 HOHtiDAee dKTHBHhlX S<pHpOB peSHHe<pepoIIOAa - pe3HUecj>epo-
TOKCHH - cnocotiell Bhl3h1BaTh nOpOJKelllle KOJKH (EDso) B A03e 
2,4,10-72,4'10-9 Mr/CM1 WlH Hellee "eM a TblCJI'/Hoit ADAH Mr 110 
aec& KOJKHhlii nOKpos '!eAOBeKa. 

ECiIH B nepCneKTHBe BOSMOJKIIO nOAY"ellHe HPPHT.'fra, pa3AP"-
JKOI011\HH 3<p<peKT KOTOpOro II" rAa3d H OpMlihI AhlXIIIIIIlI !iYAeT npo-
JlIWITI>CS npH BeC&H" HH3KHX KOllllellTp0IlHJlX ero napa HAH a3po30-
AJI, TO TlIKoe Be11\eCTBO C TO'!ICH 3pellHI! BoenHOro npeAlla3110 .. ellHJI 
OK"JKeTCll ollAaJ>.OI011\HM npHHl\HnHMhHO HllhiM ICO'!eCTDOM -DIIO H3 
pa3P"",0 HPPHTO'froB HOJKeT nepeilTH B "HCAO Be11\eCTll CMepTeAhlIO-
fO AeiiCTDHJI, cnoc06HhlX npeOAOAeSOTb 3011\HTllhlH 6op&ep npomBO-
r03a. 

npOfiAeH)' npeOAOAellHll 3a11\HTllhlX CBOHCTB npoTilBOr03. AD no~ 
CAeAHero BpeMellH nblT&AHC& peWHT& nyreM nOilY"ellHJI TOKCH'lUhlX 
Be11\eCTB, ICpaHlle Ili\OXO norAo11\OeMhlX yrOil&1I0it WHXTOH np0Tll80-
r03a. HOAeJKAhl B03AOr/lJ\HC& 110 ntAPHAhI HeKoTophlX 3!leMe1lT08 II 
q,TopCOAepJK011\He AeT}"IHe COeJ>,H1leIlHll. B KOllue 80-x rOAoB STOT 
nOAXoA K pewellHlO npOOAeMhI npeOADAeHHJI npOTHBOr030 e11\e IIpO-
AO",",M HMeTb CBOHX CTOPOIIIIHKOS. C00611\MOC& 05 ouellKe C 3TH-
MH l\eAJlHH lIeKOTophlx nep<PropHpoBOHilhIX lIenpeJ>,e!l&HhlX yrileBD-
AOPOAOII, otiiloA"'011\HX }lMepelllloii TOKCH'lIIOCThIO H MOXD cop6H-
pytolllHxClI yrAeM. K C'l8CThIO, 3TH HCCAeAo.OIIHll lie npHBeAH K OT-
KpLlTllIO Be11\eCTBO, cnoc06110ro nop8JKOTb MOAeit a CAY"oe 306M-
roSPeMf!HlIOro JJ~eRaJlHJI HMH npOTHBOra30B. 

npH HcnOAb30BaflHH cynepllKTHBlflalX IippnTdiITOB upeOJ\OACJUfe 
npOntBOra3a "PH onpep.eAeUJlblX ycAOBHRX MO>KeT AocrnrllTLCJl 34 
C'leT npocKoito 43P030N1 'Iepe3 npOTHBOALlHIIJJlH 4lKALTP, JC.Aamllf 
BhlAOXO H no nOAoce 06TlopaUJlJl. CylolMOpllhlii J<O.q,q,HUHe"T 
npocKoK4 4SP030AJI y cOBpeHenHLlx npoTHBOrA30Jl COCTllBhJleT 
1·1 O-s 1·10-&. APyrHMH CAOBllMH, KoilUellTpaUHll BSpO.OAll HppHTOII-

TO B nOAMOCO'!1I0M npocTpO"CTBe npOTHBor0311, XopOWO nDAomo,,-
HOro no AHuy, B conlH ThlCSq - MlIMlIOllhl p03 IIlUKe KOHuelrrpol\IIH 
03P030All B OKpYJKBIOU\eH OTMoc<pepe. C nOMOIl\&'O cyuteCTllytOll\lIx 
cpeACTB AOCTABKK B o'lare nOpaJKeUHJI anOMie 1~3MOJKJtO C03A4UHe 
II nOMepJK.IIJ1e B Te'!e"He HeKOToporo BpeMel1H asP030All JlPPHTO"-
TO C KOllqemp01\Hell 1-10 Mr/M3. HCnOA&3}'11 '1HCAellllhle '1I0'leIlH" 
c}lMMaplloro K03rj1<pHI\JleJrro npoCKoKo II KOHl\eJrrpoUHH o,po.OAll 
HPPHTO'ITO B OKPY"'O'Ollteli OTMoc<pepe, ilerKO lIoliTH 3110.,eIlHe Mil-
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Among substances with especially powerful irritating effect are 
many ethers [esters? - Ed.] of phorbol, rezineferonol [transliterated 
- Ed.) and ingenol [transliterated - Ed.), so-called diterpene ethers 
[esters? - Ed.). They cause the strong inflammation of skin. The 
reddening of skin changes to oedema and hyperplasia. In USA one of 
ethers [esters? - Ed.) of phorbol, as has been reported, was tested on 
volunteers. Mentioned ether [ester?) caused skin irritation in dose 
only of 0.0005 mg/cm'. According ~o the estimations, one of most 
active ethers [esters?) of rezineferonol, rezineferotoksin 
.[transliterated (resineferotoxin? - Ed.)] can cause injury of skin 
(ED •• ) in dose *(See Original) mg/cm' or less than thousandth mg over 
entire skin of man. 

If over the long term is possible the obtaining of an irritant, 
the irritating effect of which on eyes and respiratory organs will be 
manifest with very low concentrations of its vapor or aerosol, this 
substance from the point of view of military purpose will prove to be 
possessing fundamentally different quality - among category of 
irritants it may fall into category of substances of lethal effect 
capable of overcoming the protective barrier of gas mask. 

The problem of overcoming protective properties of gas mask until 
recently was approached by trying to develop toxic substances, 
extremely badly absorbed by carbon charge of gas mask. Hopes were 
laid on hydrides of some elements and fluorine-containing volatile 
compounds. At the end of the 80's this approach to the solution of 
the problem of overcoming gas mask still continued to have its 
supporters. There have been reports of studies for these purposes of 
some perfluorinated unsaturated hydrocarbons, which possess the 
moderate toxicity and which are badly sorbed by carbon. Fortunately, 
these investigations did not lead to the discovery of substance, 
capable of affecting people in the case of timely donning by them of 
gas masks. 

With use of super-active irritants overcoming gas mask under 
specific conditions can be achieved due to passage of the aerosol 
through the particulate filter, the exhaust valve and strip of 
obturation. The total coefficient of [breakthrough? penetration? -
Ed.] of aerosol for contemporary gas masks is *(See Original). In 
other words, concentration of aerosol of irrita~t in the space of the 
gas mask under the mask well adjusted on face is hundreds of thousands 
- millions of times lover than concentration of aerosol in the ambient 
atmosphere. With the aid of the existing means of delivery in the 
center of contamination is completely possible the creation and 
maintenance for a certain period of time of the aerosol of irritant 
with concentration 1-10 mg/m'. 
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11""' ..... ""0 3<j></>ekTHBIIOii 1t0llltCIITp41lKH KppHTdHTd. np~ KOTopOH 
CTOIIOBHTLCJI pe .... ""o 1I03"'0}KJILIM npeOAOllCIIHe.ppOTHBord'lI. paB-

_ 1I0e 1.10-6-1'10-4 ",r/",3. npH BLlnollllellHH OJ:OBopellJlLlX RLlure ye-
1I0B"ii qeJ\OBek. 3lI1lt"lltllrolltKiiCJI nPDTKIIOl"ll30'" OT ft3P030JIR cyfrep-
aKTHBUorO "PPKTlUlTa, OKZlJKeTCJl DOA B03AeiicnmeM ero U3·3d upo-
""KA"KJI noaeAl/ern B nOAMlIcOqJlOe npOCTpaIlCTBO B lIencpellOCH-
",oli ItOJlIlCIITp!UU<'" HeyewluH XlIWeJIl> HapymHT Heo6xoAlfHLlii 
pllTH A/>IXlIlIHJI B npOTHBora3e. '1eJ10BCk lJa'lJleT 3aAbJX4TLCJI H B XOII-
lIe XOIIIlOB copser npO'nlsorn C lIHllll (c rOllOBLI). lIenpOH3BOJ\bJrO 
nOACTaBJlltJl Ce6R nOA rytiHTeJ\blloe B03AeiiCTBHe CHepTeJlbllO onllc-
IlbIX XOllllellTp4l\.m HppHTlIHTlI. _ 

no BLlBOAlflIleMY H3 CTpOJl AeliCTBHIO IIl1HC5oJlee dKTHSIILle H3 
lIl1pkOTH'leCItHX IIH .... LreTHICOB. CHHTeTHQeCKHX 3NeTHKOB H HppH-
TlllrrOB AOCTHrillOT YPOBHlI OTpllBJ\JlIOIIlHX BelqeCTB lIepBllo-napa-
lIHTH'leCKoro AelkTBHR H YCT)'llillOT lIHWt. cra</>H>lOkOKItOBOHY 311-
TepOTOItCHlry B (CM. TIII!JI. 211. Kalt MeHee aKTHBHue YTPa'lHBaIOT 
CBoe 3Ha'iellHe nCHXOTOMHHerKltll, '!peMoprellLl H IIeiipOJlem1fItH. 
HH B xalCoe cpaBHeHHe C IIICTHIIHLlMH lIHkanaorrllHTIIMH lie IfAYT MH' 
XOTOICCHIIU, pp.JKe «Sollee TOICCH'IIIuii H3 I!HX TOKCHH T·2 no YPOBIlIO 
BUBOAlfllleii A03L1 YCTYIIAer 11M B AeCJITICH H «Sollee pa3. He npeA-
CTilBAlIeT HIlTepCCil KalC BClltecrao BUBOAlllqerO AeriCTBHJI H HnpllT. 
XOTn HMenno no 3TOMY nOK1l3a.TeAJO 8 toALl nepeoH MHPOBOH BOHHhI 
all t5L1A npH3UaJl tlKOPOAe.M ra308», HUKanaCHTlJlITbl 8 60J\bWeH 
caoeii AOJIe lIBAlIIOTClI TBepADIMH BelqeCTBaNH. OIlH AOcrdTO'lIlO CTd-
C5H>1LIIU H MOryT nepeBOAIfTLCII B Up030J1Lfroe COCTOlIIJne kilK ny-
TeM B3pUBil. TIIK H MeroAoH Tep~lHqeclColi 803rOHKH. T.e. TeNH "'e 
cnocoC511"'H. kllkHMH AHcnepmpyroTcJI H3BeCTllLlC pa'APd"'"IOIqHC 
BClf\eCT8A. 

npH BHe38nnOM npHMeHenHH, lCorA4 npOTHBH~K OK8.)t(eTCR 3ll-
CTHnlyrLlN apACtulOX. 3<j><j>eICT npllHcllellHJI 1I0pKOTHQeCKHX a"AJ\L-
feTHKOB H 3MeTHKOB HO'Ker 6b1Tb OlUeAOMAJIlOlltHM. AeiiCTB~e D.HdAb-
renfR08 JlBASleTCR UOKlIyTHPYIOUtHM - JKHBaJi CHAd nOABeprUlHxcJt 
JlllnaAenHJO BoliCK CIIyC'TR neCXOAbKQ MHUyr no~e fUII'IUd XH'MH'le-
exaM: aT4JtH yrpA1.IHBaer cnocoCbJOC1"h Aep'K4TLC1l liD. uorax. TeM 60-
Aee nepeABHran.cH. B TaJKehhJX CA)"J:aJJX AIOAH Bn4,6.410T B 6ecco:Ula-
Te.lUtlIoe tOCTOJlHHe. npH nOpa>KeJJHH 3MeTHIUlHH y nocrpdAllsWHX 
CKOP0TelUIO Ha1fHH4eTC1I neyeMfl8JI paCTA, conp080lKAfteMaJl AHa· 
peeli. B TAkOH COCTORIIHH 1I1OAIf HC NOryT 8L1nOJlllJlTL Te HJ\H H"I'e 
3AAaHIDI !lAH C50eBLle 30AnH_ 11'-30 BbJAeJ\ellllJl paoTJIux HaCC nop8-
>KellllbJe 3HeTHkAHH BLlll}"KAeHU cC5pacUBATL npOTRBOl'II' "e,.SHCII-
MO OT TOro. COAep>KHTCII """ OTcyTCTsyeT • OKPY"'OlOlqeli onroc<!>e-
pe nOpa>K81OlqHH areRT. • 
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Using numerical values of the total [coefficient of penetration? -
Ed.] and concentration of aerosol of irritant in the ambient 
atmosphere, it is easy to find the value of the minimally effective 
concentration of irritant with which becomes realistically possible 
the overcoming of gas mask, which is *(See Original) mg/m'. With 
satisfaction of the stipalated above conditions, person protected by 
gas mask from aerosol of super-active irritant will be affected by it 
due to penetration of the latter into the space under the mask in 
unbearable concentration. Uncontrollable cough destroys necessary 
rhythm of breathing in the gas mask, man will begin to choke and 
finally will tear away gas mask from face (from the head), involuntary 
exposing himself to eff~ct of lethally dangerous concentrations of 
irri tant. 

In incapacitating effect the most active narcotic analgesics, 
synthetic emetics and irritants reach the level of nerve gases and are 
inferior only to staphyLococcal entero toxin B (see Table 21). As 
less active lose their Talue psychotomimetics, tremorgens and 
neuroleptics. Mycotoxi~ cannot compare to active incapacitants; even 
more toxic of them toxi~ T-2 in level of incapacitating dose is 
inferior to them by ten and more times. Is not of interest as the 
substance of incapacitating effect even yperite, although precisely 
according to this index during the years of the First World War it was 
acknowledged as the "king of gases". Most incapacitants are solids. 
They are fairly stable and can be converted into the aerosol state by 
both explosion and by method of thermal sublimation, i.e., the same 
methods by which known lrritating substances are dispersed. 

With sudden use, vhen enemy is caught unaware, the effect of the 
application of narcotic analgesics and emetics can be stunning. The 
effect of analgesics is incapacitating - troops under attack several 
minutes after the beginning of gas attack lose capacity to stay on 
legs, not to mention mo~e. In the severe cases people fall into 
unconscious state. With injury by emetics in victims uncontrollable 
vomiting, accompanied k¥ diarrhea, quickly begins. In this state the 
people cannot perform assignments or combat missions. Because of 
vomiting personnel affected by emetics are forced to remove gas mask' 
regardless of whether toxic agent is present or absent in ambient 
atmosphere. 
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ra6Auqa 21 

DwaoA_utNe K' «pos AO'W HaHlSoAee aKTIt811WX KlUcanlcaTaHTO. 
H OTpaa ... gJOlq,KX aelQ,eC'Ya 

Ao'Sw 
Beu\eana 

JCtSQ. Mr.MHIJ/N3 1:050, Mr/Kr 

HppHT.'tTW 0,7-1,0 (rA.'.) -
0.1 S (oprau .. AwxanHs) 

5,0 (teo •• ) 

nCHXOTOKKMeTlttcH 

LSD 30 0,002 (01"'.'''0) 

CHHTeTH'leCItHe 125-~00 0,14-0,3 

HapKOTH'leCKHC anaAl.l'C1'JlItH 0,07-0,35 0,00002'0.02 

HeiipOAeDTHKH - O,2~ 

TpeMopn!1lw 700 0,15-0,05 

3MerHltH 

cr4<P"AOKOlCKoawA 
311TCPOTOKOIll B 0,6 0,0004 

CHIITCT1t'leCXKe 5,0 -
Dlt3HkauTLI (HIlPKT) 150·200 (rAue) -

2000 (xo •• ) 

MHKOTOItOfIlW (1'-2 TDJlCHU) - . 
0,1 

OrpoBu)r)ulMe aelU,eCTBIl SotS -
0,09-0,10 (MHO.) 

1,6 (TPCMOp) 

B OTAH.He OT nCHXOTDMH>leTHK08 3q,q,eKTLI npH.,CllenHn napKD-
ni\feCKHX allaAbreTHKOB H 3P.leTHKOB anOJme npCA,CKfl3yePolJoi. Y AU'I-
HOro coallSB BOHCK, nOABepnuHxcJI nandAellHIO C np"Jo.1eIlCIiHeM 
aJlaA':JreTHKOB H 3MentKOft, oco6ellilo npH BnepRhle RCTpCTHBIIIHXCJI 
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Table 21. Incapacitating doses of most active incapacitants and toxic 
agents. 

*(See original). 

Key: (a). Substances. (b). Doses. (c). let,., mg. min/m'. (d). 
ID .. , mg/kg. (1). irritants (2). eye. (3). respiratory organs. 
(4). skin. (5). Psychotomimetics. (6). orally. (7). synthetic. 
(8). Narcotic analgesics. (9). Neuroleptics. (10). tremorgens 
(11). Emetics. (12). staphylococcal enterotoxin B. (13). 
Vizikanty [transliterated (fizikanty? - Ed.)(yperite). (14). 
Mycotoxins (T-2 toxin). (15). poisonous substances. (16). miosis. 
(17). tremor. 

In contrast to psychotomimetics the effects of the application of 
narcotic analgesics and emetics are completely predictable. 
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HN 3CPc.l)eKT8X B03AeikTBlui HIIKCnaOtTlII1TOA:' CACl\yeT O>KHNlTI. 110-
JlBAelllUi crpCCCOBLlX COCTOJlIIHH H JrolecCOSOl'O nCHX034. 

Coape ... elllll"C apMH" lie HHelOT CPCACTB OfiUlIl'Y)t(CIIHJI n a1'Jl.lm:
'pepe BCeM ro,M"'fLl HUKanaCHT811TOB, RO::lMO>K"O 38' HCKAIO~ICIIl1C"1 
TOAbKO CT4lPI{}\OKOKKOBOro 31lTepOTOKCHua B H RClqeCTBI5 Sz, Pa3-
(l<I60TK8 COOTBeTCTRY'OutHX "830CH"IIlAH38TOPOR H N'yrHX CPCIICTB 
HIWlKdl.\HH acex B03MO>Kl1LlX HllKlllIOCHTaHTOB npeACTaRlUlCTCJI npo-

6AeHaTH'IIIOH, Ypoaelll. '1}'BCTBHTeJlb .. OCTH 3THX CpCACTB AOA>Ke .. 
6b1TL lie IIHJKe ypOBlleH '1}'BCTBHTeALIIOCTH COBpeHellllLlX CP"Al':TB 
HII.b.HKa~HH OTpallJUllOutHX BeuteCTB •• TO upeHlI K8K accopru.lellT 
Maceos XHMH.,eCXHX COeAl1l1eUHH, CPeAH KOTOPblX MOryr tiblTb nOJ\-
Y'lellhl HUKanaCHTO'n"&I, BcehM4 WHP01C, 80 BCAKOM CIl}"fae nllMlloro 
llIHpe MlfOJKeCTa4 Bel1\eCTB. KOTopLle npHH6Me)KGT x pa3pflAY no-
Te .. ~HaALIILlX 0Tp8l1JU1l0utHX BeuteCTB, 

OAuaKO, npHM~lIeHHe HIIKanaCHTOHTOa npOTHa BOHCK, xopOWO 
Ull-rpellHpOBllmlYX B npOTHBOXHMH'IeCKO~( OTHowelUfH, HO>KeT He 
/\BTL .blCOKOro pe3YAbTIITII, 3ButHTB OT 83p030Aeii HIIKanacHT811' 
TOB HOlKCT 06eCne'lHBaTbCJI npHMellellHeH TOAt.KO oAlloro "POTH' 
Borna, 38utHTa 1t0lKllblX nOKpOBOB He nOTPe5yeTClI. H60 IIH O.3PO-
30AH. 1111 JCaIlAH paCTBopOB IIIIKBnaCHTaHTOB lie CTOAL 3<p<peKTIIB-
1Ih1 npH nOllllAlIlIHH H8 KO>KY, 80 BcnKO .. CA)"Ioe 0 KO>KIIO-PC30p6-
THBUOH 3<jlcj>eKTe HIIKlInaCHTlIllTOB lie C006UlllAOCb, HCKAlo.eIlHc 
.lOryr COCTIIBHTL HppHT811TL1 THna CR. 110 30lllHT8 reM OT flHX Acr-
KO ofieCneQHSlleTCJI npHMClleUHC,.. 3ltlitHTiloro rtAlHltil, U,.ICIOII\CrO 
B BoiicKIlX H npeAJl1l3l1ll'lellllOrO /t,A1I ~611\HTI1i OT OTpaRAJnOntHX Me-
lI\eCTB CMepTeAbnOrO AeHCTBHSI_ Bo BCSlKOM CAY'IltC ue nOTpcllYCT
CD HMeTb K4KHX-AH(SO cneu,H8AhllblX cpel\C1'8 3e1iU\H'fh( KO>KH OT 
IfH~, He cAeAYCT O)f{MAllTb anaclloro 3apa>KeIlH.R 0py>KKJI H TCXIIH-
lUI, no6wB8BweH II AbU·IY HIIKamtCltTAIiTOh, 80:l,.10>KIIO, lIo1-pef'iyr.T-
CJI npoBeTpHBallHe O()MYIIAHpoaomul nepcA TCM KaK ClIJlTh IIPOTH-
BOI'a3, 

MaCCHB HIlKanaCHTHpYIOUtHX RCUteCTR lIenpCpltlHIlO IIOIIOAIUIM'-
CJl 3a C'IeT VOTXOAOB», o6peli3ye).u.ax npH nOHCl(.e 1I0UI.JX qlap,.IHKoAO-
rHtleCKHX npenapaTOB. HcnoAL:iye,.lblx 8 "leAHllHltC H RC1'CpHIIGpHH, 
CACA.YeT nOAanlTL, IIfI'O AOCTHnl}'TblH YPOSCllb aKTHBIiOCTH IIllPK01'H-
'1eCKUX GIUlAhfeTHKOII H 3r-lemKOB HomCT 6l.1Tb npeB::tOHACIl B IICAlII-
AeKaM 6yA}'ll{eM, TaR Kalt JJ8paU~JfBa1iHe HX lIIKTHBIlOCTH uenpcptdSIJO 
npOAOAJKlIeTCSI, 

npH AOCTH>KeIlHH coo'rBeTCTByrou~ero YPOBIUI llKTHHllOCTH 
.IIMbI'eTHKH H 3HeTHKH, nOl\06110 HPP"T.IITOM, Horyr npH06pcC' .. " 
IIOBoe Ka'leCTBO H OKd34TbCJI cnOCOfilJhlMH npeOAOAe08.TI. CORpe,.lell-
lJ&le npomaora3hl, npOIIHKlUI D OnlllCJlh'x KOlllteJlTpOQHJlX '1CPC:I npo-
THBO,AhlMHblH qUiAitTP, ManuH BI.JXOAa H no nOAOCC OfiTJOpallHn. B TO 
JKe BpCMJI Jl8 pa3pa60TKY H npHMenemle HIIK~maCHTaIiT08 1'13 '1HCA6 
an8.ALfeTHKOB, 3MeTHKOB H APyt~X DemeTen ,aHdJ\orH'IUoro TOKCH'f(~-
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In the case of military personnel attacked with analgesics and 
emetics, especially in first encounters with effects of incapacitants, 
should be expected the appearance of stress states and mass psychosis. 

Present- day armies do not have means of detection in the 
atmosphere of the entire range of incapacitants, possibly with 
exception only of staphylococcal enterotoxin Band BZ. The 
development of corresponding gas warning devices and other agents of 
indication of all possible incapacitants is problematic. The level of 
sensitivity of these means cannot be lower than the levels of 
sensitivity of present-day means of indication of toxic agents, while 
the assortment of the classes of the chemical compounds among which 
can be obtained incapacitants is very wide, in any case considerably 
wider than the group of substances which belong to category of 
potential toxic agents. 

However, the application of incapacitants against troops well 
trained in antichemical methods can not give high result. Protection 
from the aerosols of incapacitants can be provided by gas mask alone. 
The protection of skins will not be required, since neither aerosols 
nor drops of the solutions of incapacitants are very effective upon 
contact with skin. In any case there have been no reports on the 
skin-resorbtive effect of incapacitants. Exception may be irritants 
of the type CR, but body can easily be protected against them by using 
the protective raincoat issued to troops for protection against toxic 
substances of lethal effect. In any case it will not be necessary to 
have any special means of protection of skin from them. One need not 
expect dangerous contamination of weapons and equipment exposed to 
fume of incapacitants. Possibly, will be necessary the ventilation of 
the uniform before removal of gas mask. 

The range of incapacitating substances continuously is increasing 
due to "by-products' generated during search for. new pharmacological 
preparations for medicine and veterinary science. One should assume 
that achieved activity level of narcotic analgesics and emetics can be 
exceeded in the near future, since increase of their activity is 
continuous. 

With aChievement of corresponding level'of activity analgesics 
and emetics, like irritants, can acquire new quality and prove to be 
capable of overcoming contemporary gas masks, penetrating in dangerous 
concentrations through the particulate filter, the valve of output and 
strip of obturation. 
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CJ(.oro AeHCTfIH.R 34nper XHMK'IeCKOK KOIIBCliltHH 1993 rON! lle pac~ r 
np0CTpoIUleTCJI. 3To HOJKeT 1I0CAY)KKTb nol5YAHTeAbllblr.l ~I~".OM _ I· 
MJI nepeKA10'fellWi JlD)"IHblX KOMeKTHBOB aOeJlHblX RCAOMCTIS H 
npOMLll1IAellllOCTH C 114np41lACIIIIII pa3p460T0K II npoH3RoACTue OT-
peRAlllOI1\HX ael1\eCTB CMepTeAblloro AeiiCTBHII He nOHCK H c03i\!111He 
HOBblX SHAOB XHMHQeCKoro 0pY"'H.1 8 o6xOA KOIIReIllIHII. 
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At the same time to development and application of incapacitants among 
analgesics, emetics and another substances of analogous toxic effect 
the ban of the chemical convention of 1993 does not extend. This 
could serve as stimulating motive for switching of scientific 
collectives of military establishments and industry from development 
and production of toxic agents of lethal effect to search for and the 
creation of new types of cnemical weapons in circumvention of 
convention. 
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