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DEPARTMENT OF THE ARMY 
UNITED STATES ARMY INTELLIGENCE AND SECURITY CDMMAND 


fREEDDM Df INFORMA TlON/PtUVACY OffICE 

fORT GEORGE G. MfADE. MARYLAND 20755-5995 


REPLy T O 

A TTENT ION OF : 


Freedom of Information! 
Pri vacy Office 

MAR 032010 
Mr. John Greenewald, Jr. 

 
 

Dear Mr. Greenewald: 

This is in further response to your electronic Freedom of Information Act (FOIA) request of 
June 10, 2009, and supplements our response of August 4, 2009. 

Coordination has been completed with other elements of our command and we have been 
informed by the National Ground Intelligence Center (NGIC) that the records are partially 
releasable and enclosed for your use. 

Since the release of some of the information deleted from the record would resu lt in an 
unwarranted invasion of the privacy rights of the individuals concerned, this information is 
exempt from the public disclosure provisions of the FOIA per Ti tle 5 U.S. Code 552 (b)(6). 

The withholding of the information described above is a partial denial of your request. This 
denial is made on behalf of Brigadier General Mary A. Legere, Commander, U.S . Army 
Intelligence and Security Command, who is the Initial Denial Authority for Army intelligence 
investigative and security records under the FOIA. You have the right to appeal this decision to 
the Secretary of the Army. Your appeal must be postmarked no later than 60 calendar days from 
the date of this letter. After the 60-day period, the case may be considered closed; however, such 
closure does not preclude you from filing litigation in the courts. You should state the basis of 
your disagreement with the response and provide justification for a reconsideration of the denial. 
An appeal may not serve as a request for additional or new information. An appeal may only 
address information denied in this response. Your appeal is to be made to this office, for 
forwarding, as appropriate to the Secretary of the Army, Office of the General Counsel. 

Please be advised that this record is an unedited English language translation of a foreign 
language document prepared for official U.S. Government use. This document may be protected 
by copyright and that its use or dissemination may be in violation of the law. The NGIC no 
longer possesses the original foreign language monograph. 
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We are forwarding a copy of this letter to the Defense Technical Information Center DTIC-R 
(FOlA 2009-85) and the Department of the Army, Freedom of Information and Privacy Division 
(FOIA 09-0737). 

There are no assessable FOlA fees. 

If you have any questions regarding this action, feel free to contact this office at 1-866-548­
5651 or email the INSCOM FOIA office at: INSCOMJOIA_ServiceCenter@mi.army.mil and 
refer to case #591F-09. 

Sincerely, 

C:;2{U1~1/~~ 
Joanne Benear 
Chief 
Freedom of Information/Pri vacy Office 

Enclosure 

mailto:INSCOMJOIA_ServiceCenter@mi.army.mil
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l~jurie. Caused by Ch.~ic.1 Agents 

HiIllar Kedlz1n Hochschullehrbuch fur Studenten der Hedizin und 
Stomatologie (Chapter 5 of Book) pp.162--190 (Enclo. 1 to 

IR 2 215 2474 79) 

Injuries C'3l,serl by chemical agents (CA) are iaslliar from previou8 vars. 

their mals incidence, the rapidly d~veloplng symptoms of intoxication, and the 

restricted possibilities for an efficient treatment impose great demand. on 

the admlo1atratlon of lle i ... cal ald. At present suet. jDtDJ:l~tion. are rare . 

The .clinical treataent and ~herapy are thus relative!y unkn~l. ID vir.v of 

the cOt1tinulnb threat of the use of cht!:llllcal ageat8 by tl,. teper.list &raie•• 

it 1. therefore essential to become famittar with th, char.cterl.tici and 

effects of chemical aBenta, de.cribed in this chapter... well •• the ..die.l 

aid for intoxications that occur under comb.t condition•• 

5.1. 	The Char.cleri.tics .nd Cl•••iflcalion of Ch..1c.l Alent. 

Chemical agenu .:~ !,ndultr1ally produced chell!c.l C..poundl for lI111t..,. 

u.e 	a.a1nat living orl.nla~. 
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These are weapons of lDass dest r;Jct 10n. lIke nuclear devices; 

but contrary to the latter. chemical agents present certain basic differences 

for use. e.g.: 

The mter:f.al rescurces are preserved and can again be used aftel 

conquering the teryitory. 

The effects of chemical ~g.nts can be easily varied approptiate 

to the particular military goa15 (",ath. injury with brief or long-ten. 103s 

of combat or wor~ing capability. irritation). 

Chemical agents c~n operate directly against hu~ns, a& vell a& 

indirectly. by destroying the iI.portont stocks of animols and agr1cultural 

crop9 for nutrition . 

The manufacture of chemical agents 18 more cheap than that of 

nuclear devices with equivaleut effects and Can be concealed more easily .. 

The great importance that ttfe imperalht nlt10ns 8t~11 attr.i.bllte to 

chemical a~.en~B is shewn 1n part by :he present re-outfitting of the combat 

forclII!a of ' the USA with the Ub!nJlry BYBtell". A feature of this .ystem i. the 

production of .the chemical agent only .when two components are brouaht together 

at th~ moment of use. ~e8e components .;e aeparate}y manufactured and stored 

in .he particular del1very oyotems ( .. loalleo, bo..b., pro.iectU..) in boutioD 

from each other • . Thio re-outfltting I. certainly not only for odlitary aod 

econOWlic reason.. Apparently the decil!lion haa been tnfll.eneed ~ cOllaiderationa 

of .ide-.tepping LoSal tataraatioD&l aareeooutl, which D,ohlblt. tbe .anufacture 

aDd Itora.a of cb~a1cal a.aDta. 

The number of auitakl. chemical aubltance, 1. larGe; furthermore, In 

intanalv. research il bainl c.rrled out primarily In the NATO countri.. to 

••velop additional ~he.it.l a.enta. In any c"', 1t 1. not yet pO.lible at 

prasent to pr.parl boforehand a larao nuabor of ch..lcal o,onto In Iufficlent 

j
'. 

l 
I
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quantity for later use 1n the event of var. Thus at the present in the NATO 

imies th~re is only a limited nUJr'ber of stanci:trd agents for the various usage 

scenari06 . 

As can be seen from Table ~.l. the.e include the definite offenaive 

agent a (CB. BTX. AC. CG. BZ. CS-2), as well .s defen.lve agents (VX, HD, C5-1). 

These "standard agents". (urtheriiore, can vary the lntenalty of injury freu 

Irritation to death. 

The classificatien of chemic.l atenta I .. Table ~.l Is based on the 

...d lc ally -<lechive pathophysiological effects on the huun organis... Tbe 

moat important chemical agent. at present are considered to be the nelve 

agent HD. V-agent.nd Sarin have anagent. VX and GB a~ the ,bU...r 

exceptic~lly high toxicity and very quickly produce life-threatening functional 

di8orders. On tht" otht!r hand, 8ulfur-yperite calJse. protracted injuriel that 

~re therapeutir.ally difficult to control. 

Tht! additi=>n.a.l lnfortUllon in T.ble 5.1 will t.elp 61\ understandine. cf 

the u.~ ot ch~.lc3l alent. and the cour.~ of the d~male caused by them. The 

further reading (5.S) ohould be conaulted for the chealc.l for.ul81 and 

~hy.lcal properties of :he chemical agent•• 

}.2. Principle. for the Uoe o( Chea.c.l Alent. 

U already .,'ut1Of'ed • t;helllr.al ,. ,nt. caD be uaec1 wlth vary differ~nt 

objecllv..
for tlit.. .~ conditiona of appllcat1on.obje~Uv... Table S.1 provldeo 8 .urvey 

Tho .electlon ?f chaleaJ a.enta ap~Toprl.ato to the particular .lUtary 

olCuatio.. 1. ha.ed on tho opeclal ~rop.rtie. of tha ladlv14ual .I~nt. (T~lp. ~.)), 

rTQa • tactic.l point of vl.v, ca-bat .,enta are dlatl,.ullhed fr~. aG~t·l· 

toxina. 

C....t ~.nt. can b .. placad lD u•• by _an. of vorl.... cla11vory oy.t... 

'.' 4 

I • 4 
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Tabl. 5.1. Characteri.tie. and Cl ..ailicotion of Chemical Asenta (CA) 

{ Clul1f1utioD 
by rathopb?oio­
lOl.lcal factor. AileDt 

USA 

"'ray
Cede 

Inteoded 
Effect 

reriod of 
Latency After 

Inhalation 

Period of 
Latency After 
Skin Contact 

State of 
Aggregation 

Effective 
Life (+U"C. 
Sun, Slight WirA) 

Tactical 
Classi­

fication 

leTole Atleota Y-al">~ vx Death 10--30 ..In. 40--120 min. Llquid 3--21 daya 0 

Sarin CB o.."th Liquid 15--60 mln. 0 

To&laa Botulin 
Toxin#. 

Bn; Death )--36 hours SoUd up to 12 hOUI 8 0 

I 
T18aue aeaplra­

tlOD '01.100 
Hydro- AC 
cyanic ac.td 

Death Seconc1. Llquid seve-reI minutes 0 

til 
... 

""...-D_l... 
"'....t 

_-1>_1... 
Aa..llt 

rho........ 

Sulfur .. 
yper4. t:1I 

CC 

HD 

Dto ..th 

Lona-tera 
Injury 

2--1~ hours 

up t u 1 hour 1--12 hout'. 

CaseoutJ 

Llquid 

"sevcral m1nutes 

2--7 daya 

0 

0 

'lI7chocbealcal 
qeDt 

BZ T.~or.ry 

unflta.e85 
for ca.Dat 

uo to 1 hour Sol1d hours 0 

lnlt...t. CS-I Irritatlon nObe So110 10--18 daya 
(cryatalline) 

o 

CS-2 Irl:'lt ..tlon no"" So]!d hours 
(~Jcropulverl.ed) 

o 

IOte: 0 - Offeaalve. -
D • De:felUllve. 
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(miss11e3 and aircraft with aerosol genp.:ato::s, bombs, 'Projectilee,1&1ne.s). To 

inflict aass casualties on the opponent, a surprise attack over a large area 

should be attempted. ~erefc t.he use of cllemical agents as an aerosol by 

means of mls~11~s and aircraft 1s of special importance. 

According to the information of the USA ml11t3l~, chemical agents as 

sabotage toxins should be used both in the preparations fop a war 4S well as 

during ~ts frogress, to Dautr.llz~ important p~11t1cal • ecoDc~c. and ail1tary 

centers of the enemy. S3botage POi8PD9 are put in use by diversion groups 

in the interior of the enemy country. Therefnre In selecting such agents 

theb- high toxicIty I posJ:i:lbilities for c.oncealed use, and the poor chances for 

t!leral>eutic: control of t~ -1= intoxications are ot special importance. The 

primary importanct= In the use of sabotage poisons 1s the 1)01aon1DB of 

food.t~ff8 and drlnklng water. ThUB sabot.ge polgons are uB~ally taken up 

1n the human organistl via the intestinal tract. 

5.3. rtapor tall~ Clleaical ."genta 

We 'hall de6:rlbe t~e moat ~port ..t combat 8gentl ;elow, conlidering 

their characteristic. and principle. of u... Special ","ph•• i. 11 placed on 

the SymptomA of the intoxications, a. veIl 88 the dlagnoatlc and therapeutic 

posaibl1it1e:. u.lder combat r:onditioDB at the preliminary atagea of medical 

evacuation. Mo.t of the l~'ury from chemical a,enta requires ~ very quick 

and efficient treat lent aB early •• the ."tase of aelf-firat aid and ....tusi 

first aid. OIIiaalUrul in thi. Initial phaoe of the Injury usually cannot 

later be made up. ~1. 18 especially '0 for the nerve agenta. 

~. 6

il
\ ; 

___ ~"'~'__________________________"""~""________~""~"_I......~n~t~. 
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Table 5.2. Principles for the Use of Chemical Agent. (CA), 
Accord!ng to th e Views of the Imperalist Nat ions 

Purpose Conditions I!ost Probable 
of of Representative 
Use Use CA Croup at Present 

1. Ann!hilatl~n by 
the surprise use 
of CA b hlgh 
c.ontent l'ations 

2. Immobilization 
by fer r ing protec­
tive measure8, in 
order to create 
favorable conditions 
for warfare w1th 
conventio nal weapons 

3. Eohau8tien by 
forcing the use of 
protective clothing 
which greatly 
il1ndero bodily 
IDOvellents 

4. Hind ranto by 
I.:reitinl danger 
are•• (terrain 
blo:ir.ade) 

5. "Selective" 
kll1lng, prl••r1ly 
foe dllor,anl­
z.t10n 

6. Temporary 
unfitD." for 
battle, enabUn. 
the .apture of 
prllonera without 
rlak 

a) A superior 
(attacking) enemy; · 
b) A defenslve 
enemy in well 
fortified positions ; 
c) A stable enemy 
interior 

A superior (attacking) 
opponent; 
Enemy with s11gh' CA 
capabllity 

When a (superlor) 
enem~ has e.ployed 
·(secure) protective . 
equipment ln t!Do 

H~cela1t y of .covering 
retreat, securing 
flankl, or 1.01atlng 
ene-v re.erve. from 
the batt lefield 

When there l..8 n:» 
ott.er p" .. lbUHy 
of keep!nl deci.lve 
f -ree. out of battle; 
critical litu.tionl 
of the ene1lY 

Suneriority over tho 
e""-r; i_0<I1It. 
contact with the 
ene.y, but abo 
nec••• ity for 
.t.ultaneoU8 u,. 
..ainlt friend and 
foe 

Nerve poisons 
a) as lethal 
defens ive CA 
b) as lethal 
offens ive CA 

All CA, pTimarily 
those that injure 
the akin or 
pene tr ,:u:fng CA, 
as in 1. aru! 
h~rmful de fensive 
CA 

As in 2 

Nerve potlonl. 
.abotage p0110nl 

lIon-lnurioua CA 
which produce 
coable uDfltne•• , 
prl..rily paycho­
ch .... te.l l,enr.1 

with pr.do~D.nt 


lnhibltory .ff.cta 

vx 

SaTin 

vr: 

Sarin 


S-Yperite 


As in 2 

AB 1n 2 

vx 
(Blo-)toxinl 

7 

t -.. rna"'S '·-z ..os Ed 
7 

http:pr.do~D.nt


~--.... ., 

Table 5.3. Probable "Standard" CA of tbe ImperaUs. Armies 

Currently 
Ho.t Probable 

Standard Properties Goal of Use RepreRent at i \'e 

]. let,hal defensive - stationary; - to destroy; a '''V-agentl!, e.g. VX 
CA - highly toxic - to iDllob11he: 

percutaneously 
and by inhalation; 

- to exhaust; 
- to hinder 

- rapid d..ath 
(without ""ried 
of latency); 
- res istant to 
therapy 

2. injurious - stAtionary; - to injurei a S~yperite fo~mula, 
defenaive CA - highly toxic - to immobilize; e.&. vi~h a "G-aa.ent" 

percutaneously - to exhaust; (component) that has 
and ~y inhalation; - co hinder; only a damaglng effect 
- causes long-term - to laver the 
psychological c.-bat morale; 
inj..iy which - to' apply 
paralytes .en and 8tre98 to the 
equi"",ent enemy interior 

3. lethal - volatUe. - to d•• troy • "C-.~ent", e.l. 
oiCe!"lsive CA - -a8 in 1. (without .ffecUni Sarin 

the attack of the 
user) 

4•••botage poiaoD - highly-toxic; - u.elective" • toxin 
- no color', odor, kUHn. 
or taate; 
- chemically and 
phy.ic.l1t very 
.table; 
- d.aage r ••Jatynt 
to ther apy and 
providina no 
.orpho}oa1cal clue., 
w1th 
- lonaeat-po••ibl. 
period of la••ncy; 
- ..t.boll.ld without 
trare. in the ors.nl•• 

5. non-daao.inl CA .. nc-o-d....1nl; - c.ptur. of c p.~choche.l.o1 CA 
which produc•• 
collb.t unfltn•••· . 

- .fflctivo In oaMll prloon.r. without 
do••• (11•• than 10 II) rl.k 

with prr.:lOOlinout 
inhibltory off.ct~. 
• .•. az 

• 
t . n 

8 



5.3.1. Nerve Agent. 

By their chemical 8trU~[Ure, nerve agents belong to the esters of 

pho.phoric and phosphonic aoids (organophosphate.). Thus they are also 

known as organophosphatC' &goC!:nts. The lo-called organophosphatE.a forll .the 

basis not only for the nerve agents Tabun, Sarin. SD~.n and V-agent, but a180 

for M ou.ber of 1nsect1cide9 8uch as ~ofatox, Delicia preparation, Bi-58, 88 

well .s for certain medications. Intoxications as a result of ~u~h lngecti~ldes 

are not uncommon at the present. In prJnciple, they are comparable to ~he 

nerve agent intoxications with respect to pathophysi~logical proc~sges, symptoms, 

and therapy. The differences in effects of the individual nervo agent. oa the 

human orsanislD are 80 alight that they .ay be d16Te~arded. We ~htl. ll therefore 

discuss the nerve qent... a whol. (2,3,4]. 

Nerve .gentl are priaarlly ua.;ed a. an aerosol in combat f.:.onc:U1ons. 

Nerve agent. may get into the organism by 


the reap!ratory tract. 


the iDtestinal tract, 


or the injured or intact akin or .uco••• 


The toxicity of the nerve .I.nt~ 1. p-xcept10nally hiah. Table 5.4 shows 

that even e .tnur~ drop of V-'II~t, almo.t too ...11 to be aeen. can produce 

• 	 1athal intoxication. 

o.pendins on the type Ind the ~oncentr.tion of the asent, •• veIl •• the 

point of entry iato the oraant•• , the 1ntoxlcatlon eyaptom. appear ••veTal 

.1nute••fter • period of latency • 

." 

9 

--_._._-­
9 

I 
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Table 5.4. The Toxicity of N.rve Agents 

---.-­
.....mri. h,,,,,,, \lnJ 1\ 1, \kl "LI)"'"~un"
",·11 •______. _ ______-., 

Ii c 	 t· e·" • mlllleh." I ..... !...hr 	 tr,;afnfl'l""r ..tI',:\r.' lo.J<Jh.:h "".C'~ 
\Cru,-.;al~nok Un~I" ;.",f IIn!r..t> .. v:.:: 
t In;ltnl .I1 I ~"""' '' ''' II~Ll I 

" "' lU'n ' nil/. III' in n • .: 

I .. t'lln '16' .. )" 10 ... 100 "..1 " '111,,,,:r..ll ln ~, .. ~ "" ~l 100 "" ;:'" 
~ ...!un ~:i .. ~, ~ ... !~ ~ .. IUI 
\ ·!-I••d~' ~ .. IS 0.' ... , ! ... I" 

Key: a, agent; ~, dose and type of effects; c, medium lethal inhalation dose 
in .in·"s/.,3. d, unfitne•• for battle produced by.an inhalation dose in ..in.mg/.'; 
e, lethal dose on unprotected skin In mg. 

The pathogenetic 2roc~5ses in nerve 4gent intoxication are not yet 

familiaL l~ all their detalls, But 1t 19 clear that they prcduce a blocking 
I 

of eetera8r.8. 10 particular acetylochollneatera"e, which rea-drs in dysfunction 

o( tran.lI_issioD of the nerve htpu)se ftt the so-called choHnert~ic syne.paee. 

To better Underliitand the effll!t~ t c.t nerve agent", ...e 'hall review the funct10na 

of. the cht)llner&lc .ynap5e•. 

q can be leen in £lg. S.l, acetylcholine acta al • "traa.mitter lubatance" 

for the bopuloe:. The intenolty of t~ ioopul,. trono..iued at the oynap•• h a 

function of the quantity of acetylcholine Influen~lnl the ~hollner,lc receptor•• 

The prnce•• t)f iapul.e ,ran.Gf•• lon II controlled by the .nzyae acetylcbolineltera•• • 

• Thi. enzyme preventl too Ircat a bulld-u~ of ~cetylchol1De by render Ina In 

eIle... .of acotylchoUne inettect lv. throush ~ydrolyt ic .pUtt ina •• 

• c.tylcho'lna.t.r•••• chua ~locklnl the enayme. The r.lvlt 1. In exc•••lv. 

incr.... In acetylcholine (nendo.enOWI acetylcholine lnto.fe.tion"). The 

10 

.. . .. - .. _-----------------------... 
10 




e. :-rr·~ :; ·.; ;:1.::·.·.•.; /11 :.; :.f .. "'~~f.·,)(1tt '-fl;r.',vu 
,~, .... .... '!"!~~- ..".:', '- :ll' , : .'tI 

Fig. 5.1. The functions of a Cholinergic Synapse (Nerve/HuBcle). 
Key: a. arriving impulse; b. libera~lon of a~etyl~hollne at the 
nervp. ending. t, action of acetylcboline on th~ cholinergic 
receptor. of tb~ cellular membrane (Duscular cndplate); d. cleavage 
of ac~tylchollne by cholinesterase; e, the cellular ~mbrane 
becomes per~.ble to Na+. depolarization of the cellult.r .embrane • 
impulse; f, repolarlzation of the cellular nembrane. 

particulilr terminal orsana of the nerves are .hovn i .. Fig_ ~ . 2 I\)­

The functional lnrr~..e of the terminal organ moy be tonverted to • 

functional breai'&!:NI\ wl(1\ Incr•••1na accumulation of .c~tylcholine. Both 

>.3.1.1. The CliRical Pictun 

The chol1nerllc aynapaea ara videly dl.trlbut~ tn the or••nl•• (centTa~ 

nervoua .y.te., N. paraayapathlcua, pre.tnilion tcctlon. of tht N••y.pathlcut), 

In tha .alt diver•• cr,an .yatemt. Depending on the type of tCfected tynapte, 

tha f••ultlna dy.functl0n0 .ft dlvld.d Into .u.c.flne-typ' .ad nlcotlne-ty,. 

.ffectt (Ttbl. 5.S). 

11 

11 




Fig. 5.2. Diagram for the Functiona), Disorders ot a Cholinergic 
Synapse by the Effect of Nerve ARents. Key: ~. nerve Rgent~ 
"I t blocking of acetylcholinesterase; c. accu.uJ atto" of 
acetylchoLine In the choJlnerglc synapses; ti, iDtenslfled action 
of acetylcholln~ on the Lholiner~A.c teceptors of the postsynaptic 
cellula.- membrane: e, qulckenl!d alte,-nat1on of depolarization and 
repolfJrlitatlon lit the cellular med,rane; f t depoiar1z:aUc:1 of the 
cellular membrane; gf 1ntensified cranszlssion uf the tap~l.e; 
h, blocked ~ran&m19&ton ~i the . impulse; 1, funct!ona~ increase 
of the rer-.lnal orgal!: J t t"'!lctlonal brealtdovr, of the teBlnal organ. 

Table 5.S. Muscarine-Type 4~ Nicotine-Type Effects of 
OrganopiloaphAt('s 

"-Effecta ~-Eff.cts 

Hyoelo Excitation of th~ eNS 

Accammod~tlon we.k~es8 Excltotfon of the v.get.tive ganglia 

Inten8ifled ••c.etion of the 
••cretory gland. 

Bronchoepaamu. 
aradycard 1a 

Tachycardia 

Hypotonta Hypertonia 

Intensified tnte.tinal pertatal.i. Fibrillation of the wu8cular fIber. 

Ceneral pain General pain 

J2 
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The dysfunct i ons of the following organ systems 

course of 	the intoxication : 

the resp1r~tory system; 

the cardio-vascular systemj 

the central n~TVOUS system. 

The various dysfunctions of other organ systems 

Th~ Re9piratory System 

An acute respiratory in5ufflcle~ may develop 

are dec i sive for the 

are le~s ~ortant. 

as SOOD as 	several ~1nute8 

from the begj~nlng of the int~xlcatlon. At first there is a depression ana, 
i acceleration of the respl~atlDn. Afte~8rd3 broDchospasmus and an increased 

I 
I 

bronchorrhO~a may produce a prima~11y e.plratory insufficlenc] ~ith protraction 

of the expiration phase and continual ccughing up of secretions. FOT l!iev~re 

Intoxicat 1001 there 1s a paTalY,aia of the breathing or :;f the respiratory muscles.!,
• 

The acute respiratory insufficiency produced by these dysfun~tJon8 1s t.in:!: 

IIODt frequent cau&e of death ir: lotoJdc:atlon by nervp. agent (Ta';,ll! 5.6). 

Table 5.6. "Effecta oC Nerve Agent. OD the Re.pirstioD 

SymptOilS Dyafunction Affected RegioD 

Accel~rated depressed 
breathi08. increasing 
expiratory deficit , 
rough breathing. 
coughing up of 
Becre t.iona. symptoms 
of hYl'oxia 

Excitation of the 
breathlna center. 
Broncholpa81lU1, 
Bronchorrhoea, 
weaknees of the 
reapiratory .uacles 

Chemoreceptor•• 
breathing cent¥r, 
vagdl canter. 
paraaympathet1c 
gaDs11a, bronchial 
muaclea. bronchial 
alanda, r ••piratory 
...eles 

: 

Cessation of relpiratlon C.ntTll or peripheral 
paraly.1a of reap1ratlon 

Breathing center, 
re.p1r.t~ry muecleM 

'. 
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The Cardio-Vascular System 

The dysfunctions of the cardia-vascular system are also decisivp. for the 

pT~gress of the intoxication during the first hours and Jays. A first symptom 

of the incipient disorder ~9 oftCD a decreaSle in the pulse rate. The blood 

pressure may L~ elevated at first. but later drop. off to tbe shock levp] in 

the case of severe intoxication (decrease in (he heart tilDP. volume and n..·rlpheral 

vascular tonus). 

Cardio-vascular failure 1s an equally important , ~ause of death 1n n~rve 

agent ir.loxication (Table 5.7). 

Table 5.7. Effecta of Np.rve Agents on the Car~lo-Vescular . System 

Symptoms Dysfunction 

Blood preasure. normal 
or elevated. Inclpl~nt 
bradycardia 

Drop In blood pressure 
(ahock). increasing 
bradycardia 

Negative chronotropic 
. effects, heart time 
vollftP. and peripheral 
vascul~r res'stance 
nOY-Mal or ~lev~ted 

Drop 1n the heart time 
volune (negative lonotroplc 
and chrcpotropic effects), 
drop in the periph~ral 
vaacular resistance 

Affected Area 

Cardlo-v89cular center, 
excitatory system of 
the heart 

Cardio-vascular center, 
veGetative ganglia. 
heart t arteriol. and 
capillaries 

The Central Nervaus. System 

Depending on the variable fluid action of the nerve aKents, especially in the 

cast of 8evere intox1cation, dysfunctiona of the ceutral nervous .ystem may 

detennine the ollnlcal picture. Of .peclal importance i. lhe disabling of 

important control centers, e .•• the breathing ce~ter and the carlo-v••cular 

center. As a ay.ptoa of centrll di8ord.~ there alao occur tonic-clonic crampR, 

frequently involving unconaciousness • . Alao t,pleal are disturbance. of the 

equilibrium apparatu., leading to vertigo, naUsea, and vomiting, •• well a. 
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agitation, heightened feelings of anxiety, all~ dlsturb.cnc~s of the sleeping/waking 

rhythm. 

Further symptoms of intoxication are: 

dysfunctions of the iDtestinal tract, such as gastro-lntestinal 

spasms. ~levated intestinal motility with uncontrollable defecation. increased 

salivation, nausea, and vomiting. 

visual disorders caused by myosil, Argyll-Robertson pupil. accommodation 

incapability, fl~·ing of teara, conjunctivitis .nd pain in the ·,isual field. 

increased sweating and .uscular fibrillatIon, both ceneral1zed 

and localized at the area of penetrAtion of the nerve agent in the skin. 

general muscular weakness. 


Dep..!nding on the quantity of ingested uerve agent, there are 3 degrees 


of severity of the nelve agent intozlcatlon of primary cencern for medical 


classification in the event of .... casu.lti.l. Th••• are baaed on the type 


and lntenoity of the resulting dysfunctions. 


More than half of nerve agent casualties (roughly 70%) are of the aecond 

and. third degree. 

CharacterloticI of the Degrees of Severity 


Flrlt degree. A .ild for. (myotic fora) with no aeriouo influencing 


. of the vital organ functions. Symptom.: ,oed general condition, myoats, 

possibly bradycardia, Ilightly incr....d a.liv.tion, feelinl of ·pr•••ure ln 

the thorax, alieht abdominal dllcomfort. 

Second degree. A aedlum-.evere for. (broncho.paltic for.), in which 


acut., primarlly explratory lnaufficiency is tho ..1n factor, cau.ld by 


broncho.paaaua And .ccumul.t_~ of ••cretiona In th. re.p1rarory pa....e•• 

Sywtptoa: ,eneral health conoide,': 1y affected; ..ntal ..ltatlon; headache 

15 
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(1n the regioil of "he ey(;s), gastr~1nte8tlnal 8paDms:; vertigo, nausea. 

p01i~.t. · le V'o.ltin! pod uncontrollable defecatIon; p.Tolonged, difficult ncp1ratic..n 

with involvement of the accessory rtspiratcry muscles; loud, bubbling noises 

dur~ng breathing; coughing up of bronchial secretionsj Incre~sing symptoms 

at cyanoGls (acren, lip&): blood pressure initially normal or Taiaed; possible 

drop io bloo~ pressure later on; DO convulsive cond1.tioas. In tl"e .bsence of 

mP-dical attention, death by suffocation occurs for a number o£ the patients. 

Th1rd degree. A severe form (general1zed or caavulslve form), in -which 

life-threatening dyefunctioDS of the central nervous system determine the 

clinical picture. Symptom.: tonir.-clonic convul.iona; increased fading of 

consciousness or complete loss of con8ci~8nes8; tbe iait1&1 accelerated 

and deepened breathing becomes irregular. follov~d by cessationi drop in bleed 

presaure to the ahock level; all othe~ aympt0m8 above occur, but intensified. 

In the absence of medlc41 attention. deat~ occurs in ~he f1rBt fev hours by 

ceaaation of breathing or cardio-vascular failure. 

5.3.1.2. Diagnoatlc3 

The goal of diagnostics ia t~ anawer the followlag questions on the basie 

of the clinical pictures 

1. :. the caaualty a nerve agent intoxication~ 

2. How 8ev~re is t~e intoxication? 

There are uaually no problema in answering the lirat question 00 the bui. 

of the typical lymptO". M dlaSlloltic criteri. we lhould cONIider: myosis 

combined with ~a1D in the reaton of the eye•• bradycardia, lncre••ed ••cretioD 

(l.llv&r1 ,land•• no••, ayea), au.euler fibrillation, lastro-inteattnal .p.... . 

r ..piratory or c.rdlo-v~eular insufficiency. convulalooa, 10•• of c~n.clou.n... . 

It 1. poa.ible to confir. tbe dlaano.il by datcRI!n.tlon of chollne.ter..a ac:tivtt~ 
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.in the laboratory. But this 15 1\ot uAually neCE'SSi\ry. bec8U5e uf the distinct 

clinical rat tern, and lJnder combat conditions at the bandaging "cations of the 

troop units it 1& ;'"lOt eveu feasiLle. 

~liminated by differential diagnosis are: 

Exogenous hyperthermia (symptoms of overheating. e.t.. bodily 

straiD under protective clothing at high environmental temperatures. tachycardia. 

mydriasis, body temperature over 'O·C). 

Intoxication by lung-dam:~6in8 agent. (toxic pulmooarf edema after 

a latent period of 5e~eral hour•• tachycardia, often fevp.r. pupils normal or 

expanded) . 

General resorptive injury froa yperite intoxication (cOD~urrent., 
local 1njul·ieR to the' aldn, IlUCO•• , .Y~•• l.tent period of several hOUle). 

Psychoreactive disorders (nonapeciflc dysfunction. luch as naUle., 

vomitln$. uncontrollable lefec~tion. headache. vertlloj absence of .yosis 

and bradycardia). 

In order to an.vel the .eeond question. or to dete~lne the aeverity, 

the follow!n, atrendant .Y!pto~ are important: 

Firat deatee: ~oal., bradycardia, intact r~splratlon. Itable 

blood pre.sure. no ~4~YUlslon•• no 10•• of cOQlc1ou.o.... 

~~cond degree: prim.rily eKpiiatory inaufficiency (breathing 

noi5eD 9 couahina up Qf lecretions, po••ible .yapt~ of hypoxia). no (onvulaiona,.. 
10•• of conaclOUlne•• only in the final .t.... 

Third degree: tonic-clonic convul.ions, loe8 of conacloulne.l, 

c••••tlon of breathinl. drop in blood pr••,ure (abockl). 

5.3.1.3. 	Therapy 

~DI the therapy for nen'e a,ent intoxication th.re are: 

17 
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Keasurel1 to re.O~le the nerve aRent fro. the .urfac~ of the body 

or fro& the organi9~ (detoxication, cf. 7.1.4.2, and allevi.tiou of resorption), 


~mlDlstI3ti~n of antidotes, 


Measures to Galntaln the vital body functions. 


Antidote therapy produce• 

• reactivation of the estera82 

the shielding of the cholinergic receptors ag-.inst the ex~essive 


altion ~f acetylcholine. 


The reactivation of the cholinesterase 18 done by the lo-called cholinesterase 

reactivators. which release the bond between the enzyme aDd the nerve agent. 

'Ibose most co...,nly u»ed are: 

obidoxa (S-lOO); 

trl.llledoY.i. (lKB- 4); 

prllidoxi. (2-PAH) . 

When uaina cholineater••• reactora. it ia importlat ~o takE the following 

Into account: 

Their .ction i. 11a1ted 1n tt.e; their application 18 effective 

only in the firat fev hour. of nerve -aent lntoxicatlon. 

Choll1.eateraae blocked by Soman can only be reactivated to • very 

.lii,ht extent. 

The raactivator. have uade3lrable aide-affecta. Therefore no .ore 

than tvo li",le dOlce ahould h liven. 

At present thl Ivera,1 ,:hoice 11 ob1dod. (rel.tively .U,ht .1d....f:.~tl. 

,oed oftlctivono.1 lD tho clatral nervtu•••Ylt••). 

It i. pOlI1blo to ah11ld the chollneraic rlceptorl In tho OYDlp.e. a,"iaot 

~ .• lncr....d quantity of avallable ac.tylehol1ne by the adaiD1.trat1oa of 

cholinolytici. rore.alt 1. atrop~n.. Th. followlnl factorl are l~ortant: 

18 
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The individual dos e fot' atropine 19 extremely high for nerve agent 

iur.oxic:at.ion (2 to 3 mg). 

The administration of atropine, d"eDendlng on the severity of the 

Intoxlc3tlon. must be re~ewed ev~ry 2 to 4 hours, or even more frequently for 

aevere intoxications. 

The dose should be selected so that there {s drynes8 of the mucosa. 

the atropine Dedication is continued until the "YDpto.. abate 

(on tte average, 2 to 3 day., as many as 10 to 14 days for severe cases). 

tr ing the first few days the 8ymptomatic: treatment measures 'are concentrated 

~n maintaining the vital functions of the organa. Host t.portaat are: 

inburance ~f the respiration. 10 ~be event of r.lplr~tory inaufflclenc, 

as a result of broochoapa.mua and broDchorrhoea: 

the secretions ..at be .u.ctloned out of the reaplratory pathway.; 

the bronchia .hould be e.panded by atropine/ephedrinK spray; 

0"),8eo insufflation (n..al catheter). 

in the event of a threaten1ns ce•••tlan of the re.piration (peripberally 

intubAtion or tracheota.y; 


forced br.athln~ (~""l or ..chlne). 


lnlurance of the e.rdio-v&lculAr functloa 


infuoion therapy (ahock control), adminiatration of ..dication 

to lncre••e dh. hlood pr.•••ure (analcten.ln, naradrenalirte) la the avent of 

a drop in blood preaaure. 

control of convubtve and .sc·,ted condition. 

odainbtration of fau..an ·1.... en: ahott-tor.. nareotle~. 

buffer!", of the fre9ue~tly occurrln. metAbolic .cldo.~ 

1n(... ioo t.~r.py, ••,. aodi.. a bicarbonata. 

19 
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Antibiotics shculd also be administered to protect against secondary 

infections during the standard "treatment. If there are strong gastro-intestinal 

spasms, papaver1n should be given In add1tion, while atropine all for th~ eyes 

(1%) should be given for eye pains. 

At present the optimum th~ for nerve agent Intoxicatl~ 1s: 

ealliest possible combination antidote dose, e.g. 250 ~ obidoxiD 

plus 2 mg atropln~ (within the first ainutes .fter CGDtRCt with the ageDt). 

the combined antidote dose should be repeated after 2Q to 30 .inutes. 

afterwards, car"ry out the antidote treat~etlt with aerapin*: again, 

depending on the symptoms (subcutaneous OT intravenou8 injections, or as a 

component of intravenous drop infUSion). 

symptomatic mea.ure. to maintain the Import.at o~gan function. 

(cf. above) should accompany the .ntid~te treataent. 

The ~1n18tratlon of Medical Aid Under Combat C)ndltions 

The administration of medical aid for thOH injured j,y nerve aaentli under 

coabar. conditionl placel extr~aely h~lh deaando au the personnel of the 

medical Icrvlce. especially Bt th~ band..!n, It.tiona. thia 18 • re,ult of: 

the rapid ~~..nc~men[ cf the intoxication 8r-Pta.. and 

the high prop~rtion of .everely injured casualtie. for .hi. type of 

injury. 

In keepi'" with the .bove, the Urlt aid ....ure. are carried <'ut at 

the preliminary .t.ies of ..dical ev.cUltioa (Table. 5.8 to 5.10). 

zo 
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Tabl. 5.8. Self-Help and IIutual Aid, ... Well as Medical First 

Aid in a Contaminated Territory for Nerve Agent .Injuries 


lmponant: 
- Th.e prompt a!ld prolper exec.utioD of the measures for self-help and :nutual 

aid are ~f decisive importance for preserving the life of the casualties. 
- The sequence of carrying out the measures is 1mpor~ant. 

Measures ,iedicat ion/Remedy 

1. PRftlal s anitary treatment 
(~econtamlnatlon of the uo:overed parts 
of the .kin) 

2. Impl_ce~nt of the protective m3sk 

1. lntramuscular injection of antidote 
(throush tho clothing) 

4. Removal of perce?tlble spatters of 
agenl f~om the clothing 

5. Covering with protec tive clothing 

6. Reacue from the (".ontaminL.ted: terrLtory 

Decontamination p~cket (skin 
decontamlnant. cloth) 

Hedical protection pdcket (plastiC 
quick-action syringe) 

Decontamination packet (skin 
decontamluant, cloth) 

Table 5.9. Medical First Aid Outdde the Contwnated TerrHory 
for Nerv~ Agent Casualties 

Implctant: 

- AItlficlAl respiration requires that the protective 8ask be taken off after 


compleLing a partial ,anitary treatment (only pOI.lbl~ 1n special cases). 

KeA£ureo Medication/Remedy 

PaTtial ~.n1t3ry treatment, if an Deconta8dnatlon packet (akin 
insufficient treatment or Done at all hal decontaainant, cloth) 
been perform..! 

linaing of the eye., mouth, and throat Water, cont~ntl of • C.oteen (tea, coffee) 

Intranuscular injections of antidote Plsatic quick-action oyringe 
(2 d08e8) 

DOle of anticusslne for the appropriate !ucopon, 1 tMblet 
DOle of spaa.olytlc8 symptoms Papverln, 0.2 I 

Artificial teepiration (..nual) in the 5..11 r••pirator 
c..e of respiratory cewI.tlon 

In the event ot peroral lnaeatlonl Suapea.lon of .~tivat.d charcoal (~O I/l.~ 
~al.tlon: lnduc...a[ of vomiting and/or HaCl .olution or conteata of canteen, 
noD-catheter rinaina of the I[oaach. do•• •••noaiu. au1fat. (1 t.ble8poon plr 
of ••11n. purs.tlve al... of vater) 

I 
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Table 5.10. Medical First Aid for Nerve Agent Casualties 

Import3nt: 
Only minutes are available for the classificat.ion and treatment of avictim 

when there are mass casualties. thi.:l rtt1u1retl a c:onc~ntratlon on the execut ion 
of si.pIe and quick life-saving measures to enable transport (crltir.al measures). 

Measure. HedlcatlonJRp.medy 

Urge::t: 
Continuatioo of the partial sanitary 

t~eatment and of the measures to all~late 
resorptior. (cf. ~dical firsL aid) 

Intramuscular injection of antidote 
if this baa not yet been done tvir:e . . 
Otherwise rep2ated atropine inj~~tlona 
(ED 0.002 8) 

Inaurance ,Jf the respiratory funt:tion 
- keep ina clear the breathing 

pa.sagea (auction!n. out of aecretlona) 
- oxyaen inlufflation, 11 necessary 

unual forced b-reathtna after intubat10n 
or coniot01llY 

- insurance of th~ cardio-va.. .. dar 
function, at.ple shock control measure. 

ContIngent: 
Application of: 

- Ip...olytici 
- Antltu...1na 
- .ed.~lye.'tr4naqutl1zer. 

- atropine 011 for the eye. 

Decontamination kit, also medical 
first &14 

PlaAti~ ~u1ck-action .yringe 

Oxya«n inhalation deVice, 8..all 
reapirator. intubatioo/coniotomy case 

pholed.in o. depotpholedrin 0.02 

Papaveri. Tabl. 0.02 I 
Eucopo. 1 Tablet 
Sinophe.i. O.O~--O.l~ 8 lo ... /1.v. or 
F8uat.n 0.01 & i.a./i.v. 
Atropine oil for the eye. (1%) 

The .edical c1••• ific.tion of nerve asent ••au.lti•• i. baaed on thl 

.everity of the intoxication. The follovina princlpl•• are important: 

All nerve asent ca.ualtiee are directed fros diatribution Pointa 

to thl aanitary treaOlent area. Only after the .anitary tre.taent ••r. thl 

tr.at..nt ~nd .v.cuatlon cla•• lflc.tlon ba carriad out. 

with 

Tha &anl,.ry treat..nt and the 

th~ adainiltratio. of c.itical fi ••t 

traat••nt 

aid. 

cla"itlcatioD ar. coincident 
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Second and third degree casualties always require urgent treatment 

measures ar.d have priority OV~T. first degree c~sualties. 

The evacuation of second and th1~d degre~ casualties has first 

priority .nd 18 done with the vlct~ lying down, as directly as po"8itle to 

a medical facility that has sp~ciallzed or ut least qualitied Interniata , The 

antidote treatment lihonld be continued during the evacuation. 

First degree ca9ualties are to be evacuated seated. by second priority. 

when absoiul~ly neres~ary. 

5.3.2. 	Skln-Oamag!ng Agents 

ADona the skin-damaging ag~ts (sulfur an: nitrogen yperite. lewisite, 

pho_gene oxlm.e) .. sulfur yperite te the BlOat iaportant .t presenL. -therefore 

the following remarks concern this agent. 

Sulfur yperite can get Into the organi•• by many .pathwaye: 

throu~h the intact ·or damaged 8kin. 18 veil .. through the conjunctiva. 

acr008 the re~p1ratory tract 

aero•• tbe intect1nll tract. 

It. tnxitity 18 .bown in Tabl. 5.11. Th11 1. oubltantlally le•• than 

that of nerve asent3. 

The patho&eneai. of yp~r1te Intoxication il not aboolutely clarified. 

Among the v.r1oua hypoth.aea propoeed to account for the 1nto.lcatlon .yaptoaa. 

only the following de.erve .ention. 

The hypoth••i. oC alkylation or important natural body oubotsncol: 

In porttcular, tho alkylation of au.nine (a cooponent of DNA) 10 aUPPoied to 

bo r ••pon.iblo for tho dioturbed protein Iynth.li•• 

Tho hypoth.Oi. of cotlun Iffoctl, which luppoledly loed to a roverliblo 

block1nl of choltoe.t.r.... which 1. oaly 1aportant 1n sevete intoxication. 

23 
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Table 5.11. Toxicity of Sulfur Yperite 

fercutaneous Inhalatlv. 
lntak. Intake 

Inlury !!/I/kg 
Dose 1n 
..g/l air 

Exposure 
Time In Hln. 

Irritation of the eyes 0.0005 10-·25 

COmbRt unfitness 0.001 8-10 

Exitus IHoU. 40--60 0.7 30 

fa zs:"~"~'7r::~..~'~01 : -~~' - .. ~ ...~~... 
i.' , • . ' . '. ' . 

.• 

Fig. 5.3. S-Yporite Injury Roughly 1 Day Alter 
Conta.ination . Amber-colored coronoid v•• ieul.r 
eruptIon. Th. grayish-yellow 18themie e••ter 
leandl out clearly again.t the .dlrk-red hypereaic 
.rythema of the surrounding .kin. 

i ..-. 

I. 
~ ... 
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.- '.­
~.... ·.,...:i..~..... ·· - ·~~~';'·""j,j...~oal 

rll. 5.4. Seve•• V•• ieula. Ype.lt. 0..... to tho 
Skin 8 Houri Afte.v.rd.. Iy tho incr••oed ••udation 
1n the .n~1c center tbe coronoid v••lel. h.. expanded 
clntr1p.d.ll,_ The livid rid, ed...touI, eharply defined 
.r,the.. of the lurrouadlnl .kJn can b. cl••rl, •••n. 
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Fig. 5.5 . After Removal of tne Cover!ng Vesicle, 
the Necrot i c, Creilsy WOl&nd :j'ur f _(;I! t;an Be Seen. 

FIC. S.6. Unde r Inv~l~tlon of t.he Eryth... and 
Ede.. , There h a Cradual Oemar~.t1on nf the 
Adherent llecrotlc n ..ue In the 1Ie,;.on oC loch••lt Injury 
After 1'\10 Weeu. 
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I'tl. S. 7. Continulna D..ortllUon of tho noouo 

M4crolll, rour U••k. After S-Yperlt. Injury.' 
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Fig. :;.8. Se,'en Weeks Aft~r S-Yperlte Coutact the 
Necrotic Tissue is Almost £DUre1y Shed. In the 
r.,ioD of .kin dama&ed by the ageat there i. delicate 
cicatrizati7R with partially restored cleavages 'of 
the skin. 1a the region of the c1catriJ: there are ' 
depigmentation and hyperplgmentation. with tsolated 
telang1ectasel ~ 

5.3.2.1. The Clinical Picture 

Th~ . cltnlcal picture of yperite intoxicatiOn 16 deteradned by 

local lnju~ie. at the point of entry of the ..~t into the 

oraani.. IIIId by 

~oxlc &eneral Iymptome after resorption of the asent. 

Yperite lnjuri.. dioplay a nulllber of ch....r.terlltLc feature.: 

The pre.ence of yperite 00 the body lurface cauae. at firat no 

.­
1rritaUoa • 

Tho .Yl'Pt.... of tho 1ajury oCCllr after • bt...t per10d of 2 to 

12 hour•• 

A .hort letellt period and the , .relenc.. of toxic aeGer.1 ayapt0ll8 

1Dd1cate ••evere 1Djury. 

The fr.quant oecurt.nc. of ••cond.ry iafeetl0a0 tnd the poor healing 

t.nd.ncy of th. local injurio. aoe...itate • lealthy (....ral veeko or .oatb. 

contlauoUlly) Ct••c..nt. 
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Local injuries may be present at the following regions of the organs/body: 

skin/external 	mU~05a; 

eyes; 
, 

respiratory tract; I 

irltestinal tract. 

Skin injur1e~ 	aanifesr different sy~toms in dependence on the con~entrat1on 

of the agent anu the length of its action on the .ktn. Table 5.12 Ind F1go. 5.3 

to ~.8 provide an overvieY. 

; Table 5.12 . For~ of Skin Damage by Ype~ite 
J 

'type of Skin Latenti, 	 Damage Period 
I 
I 	 Erythematous roughly Light burn·."~ or Hching . He.ling after 5--10 days 

form 12 hours 1Dcreasing Be~91tlvlty to without cicatrization,I 
I 	

. touch, erythe.a leaving behind a pigmentat10D 

Superfir.lal 6-12 hn. 	 Regina 8S the above . A Healing occurs after a
1, bullous f"nII 	 p"Tc£ptlble infiltrate stage of erosion in 

(wh.aUi..,) r..ults fToa 3--4 weeks withoutI 
tho ory ..he,,", -At ter 10 cicatrization. leaving 
to 12 houra pale ischemic behind a pigmentatioD 
foci occur in the 
infiltrate. In this 
regiOn small, afterwards 
confluent bubble. (amber­
yellow cont~nt.) 
subsequently develo, 

Deep hullous 2--6 hu, 	 Beginning II the erythematu, Healtng result. after 
font 	 form. In the center of the 2 to 3 montha. with 

injury- thore 10 at first formation of • 
ovelli.g and consideTa~le depillm.nted and 
infiltration. which 11 byperpigmented cicatrix. 
the. grayish-yellow Secondary infectiou ia 
colored and .urrounded by typical 
bubble. arranged like a 
striug of pearl,. In thi. 
region there later develops 
an uleeratlve-neerqtic 
procell. 

27 
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lnlurle! to the eyes by yperite are relatively frequent. Even small 

yperite concenLrat lons (aerosol) produce an irritation with a sensation of 

foreign objects, burns, .flaw ~f tears. and photopho~ta. Hore severe effec~ 

of yperite (yperite drops. viscous yperlt~) involve destructive changes which 

often lead to 10s8 of the eye . 

i 

. Iniuries of the resplrat'cx tract occur after inhalation of yperite 

(aerosol, yperite vapors). For a small concentration of yperite or a short 

exposure, the inflammatory-necrotic alterations that develop are prtmarily 

restricted to the urper air passages (toxic rhino-pharjUgiti9 and tracheitis). 

Stronger yperite effects also lesd to the fo~atlon of toxic bronchitis or 

bronchopneumonia. A toxic lung edema may occur at the sage time . 

Clinical symptoms are: irTitat1~u-excited cough, scratching in the 

I neck. retrosternal pain. ~loody/purulent sputu.. p08sible symptoms of toxic 

I 
I lung edema., 

The healing process requires weeks to months. tuns abscesses .ay occur 

during the course of the pneumonia. Peelln& membrane. may C4use a closure 

of the upper air palsages. 

An interStitia! luna eaphyae.a and chronic broDcbiti. have been observed 

38 later consequences . 

The inluries of the Intestinal tract are a conaequence of the ingestion 

of poisoned food ar~ drink. In thi. region there alao develop inflammatory-necrotic 

... processes, aceo.pAnted by 8tomach pain•••ltvation, aauaea and v~tiDI. as veIl 

as bloody diarrhea on occ&81on. More intense 'iDte.tlnal bleeding and perforatIon 

are p0851ble. Yor the•• injuries th~ healinl proce•• 1. ire.ely delayed and 

there often remain de8e~r.tive chanae. in the aucos. with eh~onlc dyspeptic 

complalnt•• 

j 
I 
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'nle toxic general iI.b!!I. of severe yperite casualties is manifested by 

an increas1l1g worsening o[ the general condition, attended by a decreeae in 

body ~eight. lack of appetite, weakness ~nd disturbed sleep. Furthermore. 

there are func:lonal dis turbances of various organ systems: 

the cardio-vascular sY,stem: lnitla1 increase in blood pressure, 

late.r a drop 1n blood pressure (bradycardia, vertigo, sweating, headache, 

[eeling of weakness). 

the respira"tory organs: respiratory insufficiency due to bronchospasmus 

and increased bronchi~l secretion (ac~elerated rough breathing with protracted 

expiration, coughing up of secretions, involvement of the accessory respiratory 

musculature. possibly cyanosis). 

the g.oto-intestinal tuct: increased motility of the gastro-inteBUnal 

tract (nausea, vomiting, body pain, diarrhea). 

the hemopoietic oreana: ·toxic daaage r.o the bone marrow (leucopenia 

at the seventh or eighth day aiter 1r.tos1cat1or.). 

the central ~ervou8 system: lack of ~vement, somnolence, c~ntact 

receptor t.poiroent, and lenoral ••akn••s (to the clse of nitro,en yperite, 

cnopulsive movement, possibly tonie-cloni~ convulsions). 

The proper ...esament of the .everity of an yperite intoxication may be 

difficult in view of the multifarious 8yeptoca of the in;ury. Of decisive 

iMportance are the extent of damaged akin 8urface and the presence or absence 

of lympt..S of toxic general injury (TobIe 5.13). 

J 
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Table 5.13. Severity of Yperite Injury 

Severity CharacCeristic9 

1 Sl1ght local injuries 
erythema, possible formation of Isolated small bliaters, 
reddened conjunctiva 

II Hoderately pronounced local injuries 
blistering in the region of extensive skin sections. 
reddened aDd swollen conjunctiva. 

- after inhalation of th~ agent: 8cratching in the neck, 
ho~r8ene5B, irritation excited c~ugh. 

- after peroral ingestion of the agent: nausea, body pain 

III Severe locol injuries/symptoms of general injury 
damage of extremely large skin .ections. 
considerable swelling of the eyelids and conj·,r.ctiva. 

- after 1n11alation of the aslnt: l)'IIptOl'. of toxlc lung 
edema, cyanosis. 

- after peroral ingestion of the lIent: Btroog ' body pain, 
, repeated voaitlng, diarrhea (_tEed with blood). 

increasing worsening of the general condition. Bradycardia, 
drop in blood pres.ure. 10.. of body weiSht. apathy. 

5.3.2.2. D1agno.ti~~ 

The recogn1tion of an yper1te injury pre.enC. few difficulties, due to 

the typical ak1n <hang.. after the period· of latency. Honetheleal an yperite 

contact Is frequently not recognized. 

By differential diasnosia there should be elimioated: 

nerve asent intoxication (no loc~ . lndlc.tlon. of injury). 

intodcation by lung-damaging agenta (po~aibl" .1nfl.....UOD. 

of the aU., occur 1mIIediat£ly. tox1c lunl edema only after 10 to 15 ·houra). 

levio1te intox1eation (.k1n change. occur bllie.lly without • 

latent period). 

acute radiat10n 11ckne•• (detection of radiation exp08ura. t,r ical 

.petiodic prolre•• vith lnitial pl'iury Ind aubaequent latency period.). 

30 
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S.J.2.l. Therapy 

At p,esent there is :"!o antidote for yperite. noe aymptomatic complex ' 

therapy involves : 

JDeasures to remove the agent from the body BuT"face or frem '::Ie 

organism; 

eorly administration of antibiotics (secood and third de&ree severity); 

therapy for the local in.1~ries;. 

therapy for the t~xie icneral injury. 

The measures for removiog the yperite from the body surface or from the 

OElanism are shown in Tables 5.14 through 5.16, and also di8cussed in Chapter 7. 

Early sanitary treatment i8 also cruc~.l for the severity of the 
.. ,

developing injury. important 1n this relaro are: 

Decoot..lnat1oD of the sk1n vithin the first l~ minute. after 

contact with tlie yperite ·can g~e.tly ~nl.dze or even prevent the injury . 

Yperite that haa penetrated to the blood.tre.~ CaD be neutral1£ed 

v1thin the first hours after contact by sodium hyposulfite (10 to l~ ml of 

leX solution i.v.). 

Table 5.14. Self-Help and Hutual Aid •• Well &8 Hodieal Firet 
Aid 1n a Contaminated Territory for Yperite-Gauaed Injury 

!mportllnt: - -­
The .equence for carry ins out the .sauree 1. laportant. l .hey aut be 

executed aa quickly as p08sible. 

Me..ures Modicltion/R..edy 

1. Partial sanitary treatment (decont..­
1natlon of uncovered skin areas) 

2. Emplaceaent of the protoctive ..ak 

3 . Re~v.l of noticeable .patter. of 
aaent fra. the clot h1na 
4. Coy.rina with protective clothlnl 
~. Re8cue of the ca.ualtle. fra. the , 
eoat.ainated territory 

Decontamination packet (okin 
decontamiaant, cloth) 

Decootamin.tion pecket (akin 
CSecont....nant, cloth) 
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Table S.IS. Kedical Firat Aid Outside the Co..t..,inated Terr1tory 

for Yperite Caaualties 

Heasurea "-dication/Remedy 

Continuation of the part1, .! sanitolry 
treal_ent 

Intense rinsing of the eyes, mouth 
cavity, and noae 

If an injection of the Igent by the 
re.piratory or intestinal tract Is 
suspected: 

mechanieal inducement of vomiting, 
if p08sible after plentiful intake of 
fluids with ad.orbents. 

Administration of saline purgative 

Decontaaination packet (akin 
decontaminant, clotb) 

Chloramine solution (0.25%), 
in an eDergency water, tea, coffee 

Activated charcoal suspension 
(50 g/1.5 1) .or contents of conreen 

Kagneslua luIfate (20 g per I glaas vater) 

Table 5.16. Kedical First Aid for Yperite Casualti.. 

IlIportant: 
Of firat priority are the meaaurel for allevlltlon of resorption and for 

maintenance of the vital OTlan funct1onB. 

Keao~re. Ked1catlon/R.emedy 

Urael!!.: 
Continuation ot the partial I.nltary 

treatment and other mea.ure. for 
re8orpt1on alleviation (if this h.. not 
yet been ••tisfactarily achieved) 

Stabilization of tbe circulation 
CI.aring of the r ..piratory p..laae. 
Application of protective bandas.. 

Alleviation oi pain 

AdGin1ltr.tioa of eye drop. 

Contlulent: 
Application of 


antemetlca 

ant1tulaina 

antibiotic. 

opa.lIOlyUcl 


Decontamination kit, activated 
charcoal .u8pen8"ion, magnesium aulfate 

Pholedr1n/dcpotpholedrln (0.02 I 8.c./l ••• ) 

root luctlon puop 

Bandag. Ut. decant_inant 


Dolcontral (0.1 I i ••• ) 


Tolalolin .y. drop. (1 drop per hour) 


Korophen (0.054· 8 i ••• ) 

!ucopon (1 tablot) 

Bcrlicctia or OTC (2 a/day p.o.) 

Atropine (0.001 · I I.e.) 
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The therap'/ for local injuries 

The skin: cover the skin damage using a bandage with 2% chlor~lne 

or 1% rivanol or potassium permanganate solution, or a sterile bandage It the 

least. The blisters are to be Iefe alone or. if neces sary, punctured under 

sterile conditions. The wound. are treated with "akin-sparing" aalve. 

Th. eyea: inten.e rlnaing of the eye. (0 . 25% chloramine solution. 

water I., an .""rgency)l Then I drop of tol17oUne (10%) eye drops per hour. 

CleAning of the eyes (a8&lutinationsl). AppHcatior. of OTe salve. 

The respiratory tract: The patient is to be placed in a position 

of bodily and mental reat. The irritated c9ughlng is to be controlled (antitussina). 

For aymptoms of hypoxia. 02 insufflation. For toxic lung ed •••• cf. 5.S. 

krlpiratory exerciaea for the later course of tbe treatment. 

The inte.tinAl tract: Alleviation of the pain and nauar. by 

sp••aalytici ~nd ant.metic. . Plentiful liquid intake . by InfUli~n in an 

e..r8eney. E.. ily-digeatible food (liquid or s.ai-fluid), rich in calorie., 

protein, and vit.a1D. . In .evere c••es. parenteral leedina. 

The tberapy for the toxic seneral inlury. 10 the initial ph••e of the 

iDtoxlc.~ 1on. th~ a.intenanc. of th. vit.l hody functions 18 of pri.ary 

1aporUnce. 

Cardlo-Vaecular Ar.tlvityr Adadni.tratlon of alyco.ide., It.blll••tion 

of blood pre••ure (medication'. if oece•••ry infu.ion t:re.t_nt) . 

...plr.tlon: Suctlon1na out of bronchial .ecretion., ezpml.ion of 

the bronchi. by _ication (•• , • • pbedrin ••pray), oayaon in.uf.flaUon, in an 

..eraeney artifici.l r ••pir.:ion followina intub.tion. 

""a.ur.. durin,s tb. later cou... of the intOllicatioa 

Makina up the prot~iD 10.... (di.turbad prot.in .,nthe.i.) by 

proteiD-rich food. pouibla ad.idat.aUo•• of proto1n bydroly ••u •• 
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Administration of easily-absorbable carbohydrates ~nd polyvltam!n 

preparations. 

For hemopoietic disorder, several blood tTansfus1~n8 (eacb 150 to 

200 101). 

Medical &8s1ctance unde.r cormar conditions 

After yperite bas been used, the thorough execution of all .easure. to 

restrict the further effects . of the agent i8 of first priority. 

The administration of medical aid at the preliminary stagea of medical 

evacuation include. the measures .liwn in Tablea 5.14 through 5.16. 

For the ..dical classification of yperite victims, the following principles 

apply: 

n.e vlctll18 Are to be clue/fled only after sanItary treabDent. 


Thlr~ degree casualties receive priority treat.ent. 


third delr~e casualties are to be evacuated In recumbent position 


by first priority, aecond degree c.,ua1tles In the seated or recumbent position 

by aecond pt'l"r!ty, tc. I ..,died facUlty that has qual1f1ed or apeclalhed 

intern1eta. Firat degree c••ualtle. Ire evacuated to • field hoapital only 

In eaceptlon.l c..ea. 

5.3.3. 	Lung-Daaasfng Agent. 

Aaooa the lUDl-d...glng a.ont. (pholsen., diph08'ene, chloropicrin), 

pholsene It111 retain••p.eIMl .tlilary 11&nlflr.¥nce. Therefore the Te..rk, 

concern thi. ageut [2,3,4). 

Pnollene Ie takln In~o the oTlani•• only acros. th~ Tu.piratory tract. 

We do not yet p~.e•• co.prehenllvl inforaation OD the pathatan••i, of 

pho.,ene fntoKlcation. It il ...u.od that it producea a dilturbance of tho 

..tabolia. in tho pul.onary alveoli and capillarie. by inhibition of tho 

natural bodily ....,-•• 
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5.3.3.1. n,e Clinical Picture 

Phosgene intoxication progre••es ~itb typical pha.es. The follow1ng can 

be di.tingui.hed: 

the reflector stage, 

the l.tent stage; 

the Btage of toxic lung edema; 

the regressive stage. 

The reflector stage is poorly manifested for phosgene or ~y be entirely 

absent (It 18 more pronounced for diphosgene). Imm.diately upon inh3lation 

of the agent there may occur an inflammation of the re9~ir.tory pasAagea with 

sneezing and irritated cou§hiDg. as well IS scratching in tbe thrnat. After 

30 to 60 minutes, thele .~t0d8 completely disappear. 

The 8ubsequent latent stage lasts fr~ 4 to 12 COUTe. Even for severe 

intoxications, there t. complete freedom from complaint during this time. 

Ooly an accelerated breathtna with at8ultaneous br~ye.rdl. c~n b~ detected. 

The tranaltlon to the Itage of toxic luna edema 18 ulhered in by an 

i~.irment of the general condition, irritated coughing, vertigo, a bad taste 

In the .outh, .nd lacre.alna tachypnoea. 

M a rnult of the d".ae to the alveolar eplthel1a .nd luog <_r·Ulario. 

there i8 a conaid.rable a«ulWlatlon of fluid. in the ~lv.ol1. 'l'hlt ....y 

vlthdrav up to 30% of the ctrculoting blood frOll the b100<'•• tre"", • 

The conaequenc•• of ttl!. chan.e Ire: 

dl.turb.nce of the oxYlln ab.orpt1on of tha blood In the lungl 

and of the oxygen reI•••• in the celli; 

IDcreo.1og ~ypod. vlth d...ge priaarlly to the organ. "lth • 

la.. ,e oxygon cOMllllption (bra1o, he.rt, Udney.); 

d.cr•••• 10 the clrculattna blood volu.., co.SUlation of the blood; 

35 
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right heart insufficiency, reduction of the heart time volume, 

drop in blood pressure. slowing of the blood flow. 

The toxic lung edema reaches its climax at th~ secDnd day of intoxication. 

The clinical picture i. then characterized by 

fever, considerable .ental unrest; 

large inspiratory deficit; 

painful irritated coughJng with copious expectoration of br~lsh 

foa. and severe retrosternal/ep1ga5tral paint 

loud. gurgling. rattling noisea over all the lung 8ections, audible 

as a distant nols~ even without stethoscope; 

incr~aslng cyanosis (depending or. the appearance of the victim, 

one dutlngulshe. between the sO'"'c311ed blue cyanoaia with yet intact circulation 

and the Bub~equ~nt ao-called gray cyanosis with 8econdary circulatory failure). 

The peale. MOrtality of phoegene inroxication occur. durll'ttl tllia period o~ 

toxi\: luna ~ema. It this I'Jta&e 1111 Rurvlyed t rhere 1. an iIIr,rovt!sent of the 

leneral condition after 24 to 36 hours, lytic defeveacence. and relief of 

the respiratory in8ufficiency. The resre88ive Itage, ea.aencin8 in thi. 

manner, require. 4 to 6 day. for the un~OIIpllcated fora. But at any rIte 

there often occur complications between the eighth .nd tenth day of intoxication, 

1n p.artlcular: 


bronchopneumonia,

• 

thrOGboal. (••pecially of the lower limb.). cerebral emboli••• 

coronory and put.onary infarct 

aecondary heart inlufficiency. 

The•• co~lic.tioRl aay ar.atly prolonl the period of rtcuperatioD or 

even caul. death aftor -recovery frOli the t01Cic luftl ede.aa. 
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DamaBe to the ~eart .uscle, neur~pathy and encephalopathy, and metabolic 

d1sorders have been ob~e~ed as late complications. 

5.1.3.2. 	Diagnostics 

The minor tnilial inflammations (if at all present) can al80 be cau.ed 

by irritant agent., or theya.y Dot alv.ya · b~ noticed. 

Even the t~chypnoe. and bradycardia aay have other caus•• (disturbance. 

of the vege'.atlve nervous syatel, injury frOl:l nerve ageotli) . They ate not 

usually noticed. 

There 1s a ausplclon of phosgene intoxication if 

..Ud inflamaationa of the respiratory organa occur 10Dediately 

.fter the uee of cheaieal agents. these symptom. diminishing after 30 to 

~O .1nutes, 

lubeequently tachypnoea aDd bradycardia reaaln, despite aeaeral 

veIl-being. and if 

aymptoma of incipient luna edema OC~UT after 4 to 12 houra. 

By differential· diagnosis. the following are to b. aeparated from 

phossene intoxication; 

nerve a.ent inJurtel (no lnltl.1 inflammation, .y081., I••tra-intestinal 

.p.....). 

yperite inluri88 (typical epideraal .r-P~=-••ft.r • period of 

l.tency). 

inlurie. due to irritant ••eat. (uaually more pronounced infl....tion. 

although a diatinction i8 difficult ... hiah dooeo c.n .100 produce 0 toxic 

luna ad_). 

p.Tchoreactive chons•• (no infl....tion of tho r••pi••tory oriana). 
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5.3.3.3. 	Therapy 

Tb~ ther1PY for phosgene injury De~e8sit.te. above all measures for the 

prophylaxis and treatMent of toxic IUDg edema. 

The immediate ~~pllcatlon of hexamethyl~ne terramlne (3 I peroTal or 

20 ml of a 20% solution l.v.) can neutralize the Incos1e.tlon (cannot be 

realized under combat conditional). 

Measures for prophylaxis of toxic IYna edema: 

absolute rest for the victia, even durlna the latent phase; 

preveDtl~n of ' h~at 108s; 

avoidance of fluids; 

careful evacuation (recual>en, with the upp.,,- body raised); ' 

prednisolute injection (0.1 g i.v.). 

Measures during inclptent or manifest t~xlc luna ede..: 

corticosteroid therapy Cat once and ~ftcr one hou~, each tJ~ 

0.1 	to ~.2 I predn1801ute t.v.); 

pre.~urlzed reapira tion (explr~tton ...lnat a reat.eance counteTacte 

the formation of ed...); 

oxygen inaufflation (6 l/min) with frequent luctionlng of leeretloal 

frOll the re.plratory p•••asel (respiration with prea8ure exte•• 11 counterindle.ted. 

due 	to the danger of additional d..... to the Ilveoli); 

intrav.nooa infu.ioa of a hllh-pereenta~e aucar oolutloD (100 .1 of 

• 	 40~ lorbita oolution ond/or 20 m1 of 20% ealciu. glucanat. aolution); 

mental reot. a.I. by Pauotan (0.01 I l.v.); 

bIOI aeoo Yea..eetlon (unblri,Unl of tha le,. froa pro"illa1 to 

diote1 	fo11ovinl deap rl.t). blood llttlna only II ultlao rotio; 

luardial ...inat lnf.ctlouo cooplicationo, ..ialy pnauaonio (ponici1lin,I 
1 to 	2 .tl11on IE/doy); 

I 
1 
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support of the heart activity by a dose of strophaathin (0.00025 g/day). 

The administration of medical aid under combat conditions i. summarized 

in Tables 5.17 anJ 5.18. 

An effective therapy for the toxic lung edema i. only possible in 

..dical faciliti•• that have qualifiodor 8peeialize~ internists. 

Medic.l classification is based on the foll0.1ng prinr.lples: 

The severity of the injury cannot be assessed ~rior to the c~ncement 

of the toxic lung adema and therefore every casualty of luog-damaging aeent8 

should be evacuated by firat priority (re"umbent with raised upper body), in 

order to reach a sedital facility vlt~ qualified or dpeclallied interni,t8 as 

early as p08Mtble before the commencement of the toxic lung edeca. 

All vlctlae of lung-d.-as1na agent. require urgent .eaaure. during 

the -.die.l firlt aid . (propbylaxis or therapy for toxic lung ode.a). 

If .are than 15 hours hav~ elapsed after eXr08ur.e to phosgene ~ithout 

llyaptCDa of toxic luna edema, there 18 no longer any danger. 

TobIe 5.17. Self-Help and Mutual Aid, loa Well Aa Medical 
Pint Aid, for Pholsene Injury 

IMPortanc: 
A ••nitary treat..nt of the victbl i. not ..ce••ary. Th.r~ ahould b. an 

.arlieat po•• able CV~cu&tJon (before the C~Dce8ent of (oxic luna edema) 
to a _dical facility with c. le..t qualified interniar.. 

Hed!catton{Remedy 

• 	 ,,"olute body re.t chea1cat ther..l .act 
• 	 rai.ina 0' the upper body vhil. 

lyinl dOllll 
• 	 prlvention of heat loe.e. 
• 	~~ intake of fluida 
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Tab~e 5.1~. Medical First Aid for Phosgene Injury 

Import ant: 
~8Tl1est possibl,e e vacuation while Dba.TYing the a.asures for prophylaxu 

of toxlc luns ' edeuta. 

Mea,urea Hedication/Remedy 

yrgeut: 
Thteatenlng lUDg edema: 

- corticosteroid prophylaxIs 
- general .easures (delf-help and 

mutual aid as well as ...dical 
first aid) 

H2nifest lung edead: 
- corticosteroid therapy 

- mental reat 
- enhancement of the heart function 
- 8ttmulation of diuresis 
- dehydration 

- general measures (cf. above) 

Cont insent: 

- inf,.:.t ion prophylaxis 
- alleviation of the 1Tri~ated 

coughing 

PrednIsolute (0.1 g Lv.) 

Predni.olute (2KO.l g l.v.) at an 
interval of 1 hour 
Fauatan (0.01 g i ••• /i.v.) 
StrcphMnthin (0.00075 8 i.v.) 
Di8alunil (0.1 g i.v.) 
Sorbitol 400, 100 -.l •• Intravelloua 
infusion . 

RetMcil.lla cotapo9itlUl (1.2 million I.E 1.m. 
r;ucopcn. (2 X 1 tablet/day) 

5.3.4. Injuriea Due to Tialue-Reapirltion Poioons 

A.ang the ti8sue-reapiration poisons are primarily hydrotyanic acid and 

Iialolen ~Y.r\08e.n.. Hydrocyanic acid 1. lmportADt AS • che.tdcal agerit. It ean 

penetrrte the oraanlas through the relplratory or inteatlual tracel. as vell 

.. through the intact skiD (2,3,4). 

When ..ployed .. a combat a,ant, intake 10 priaarily by i.lhalation; whea 

uaed ••••Abotaae polaon, the intake 11 peroral. 

Ib. pathogene.il of this intoxication i. relatively well known. Hydrocyanic 

acid 1a tho oraaai.= for.. a bond vit~ the organic iron of heala, thue blockia& 

La thl. _anner the Ito-called re.pir.tory en&,.. r.:ltochroee;oxyd.... 11\11 dlaturb. 
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the transfer of oxygen from the erythrocytes to the tissue cells. Despite a 

sufficient supply of oxygen through the respiratory organs and the blood, there 

results a tissue hypoxia (so-called internal suffocation). 

5.3.4'.1. The CHnical Picture 

Hydrocyanic acid intoxication bas an ext~emely rapid course -. The issue 

of the intoxication i9 decided in the firot half hour. 

We may distinguish four stages of intoxication: 

The initial sta$e: Brief sensation of a metal taste, without 

latent petiod. Illusory sensations in the region of the tongue and palate. 

Increased salivation , nausea and vomiting. Incipient speech disorder. 

The "asthmatic" Btage: Pronounced di9pnoea. pain in the region of 

the tborax, exophthalmus, .ydri.s18, disturbances of coordination. 

The convulsive stage: Tonic-clonic convulsions, sillUltaneoasly 

increaSing respiratory deficit and f.ding consciousnes9. 

Tho "phyctic (paralytic) otage: Cea••tion of breathing ~hile 

convuloions otill persist; heart activity may Itill be detected for several 

lIinute•. 

The effects of • hl&h dose lead to I1 reflex death" within leveral leconds. 

If the Tesplratlon 18 Dot baaically disturbed after one hour, there 1s no 

longer danger to life (11. 

5.3.4.2. Diagnostics 

For severe injuries diagno.i". 1. too late . Otherwise the diagnoais 18 

baaed on the clinical condition. Typical are: 

rapidly incr.aaina diepnoea with pink coloration of the akin, 

an odor of bitter .blonde. 

II)/dri..i •• 
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By differential dlagnos1!!. one shou"ld exclude: 

nerve agent in1ury (myosis. bradycardia, cyanotic appea.r~nce With 

respiratory insufficiency) 

intoxication by luns-damaging agent s (latent period, symptoms of 

toxic lung edema, cyanosis). 

5. 3.4.3. Therapy 

The Tapid course· of the intoxication demands an l~dlate commencement 

of therapy . 

Cobalt EDTA (0.3 g 1.v. several tillles fer heavy metal bondi~g of the 

cyanogen ion) in combination with he~iglobin forming drugs is considered to 

be the most effective antidote. The portion of the heaoglobln not converted 

lnto he_1g1obin blnd~ the cyanogen ion at aDy rate. Thi. ~omplex 1& then 

neutralized ·by the formation of non-toxic thiocyanatea fra. the cyanogen 

compounds. Hemig!obin foraation: 

4-DAHl' (4-DimethYla..inoph~nol hydrochlortd.). 0.003 ~o 0.C05 a/kg 

of body weight i.v. or 

isoamyl nftrite, inhalation of the contents of 3 ampulee for . 

30 seconds at intervals of two ainutu. 

Neutralization of the cyanogen/hemoglobin comple.: 

sodi~ thiosulfate (10%). 60 ~ i.v. or 

colox1de, 3 to 5 times, 25 to 30 ml Lv •• at intervals of Ie _tnutes . 

Oxygen doses (if possible by exce8S pre.sure reBpiration) and exchange 

transfusions may favorably influence the outcome~ In the event of peroral 

intake of the agenta, an immediate 8tom.ch · rln8ing vlth 0.2% XHn04 .olution 

18 	esaential. 

'l'be admluistration of medical aid uDd~r cowbat conditions 
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!maedhte antidote treatment is • utter of Ufe and death. 


Self-help and mutual aid, ao well .s lledical first aid: admin·iotution 


of the antidote from the protective packet. 


Medical first aid: urgent: 


• 	 coloxide, 3 to 5 times, 25 to 35 al i.v. at interval. of 10 minutes or 

sodium thiosulfate solutio. (10%), 1 to Z tim•• , 50 t~ 100 .1 l.v . ; 

oxygen insufflation. 

The later treatment 	1s done 1n a field hospital staffed with internists. 

An evacuation should ensue as 800n as possible after alleviation of the acute 

phase. 

5.3.5. Injuries from Psychochemical Agents 

Paychochemlcal agents are divided into 

psychoaimeUc8 and 


dY8regulators. 


Typical representatives of the paychoaiaeUcl are LSD-25 and other 

derivative. of IY8ergic aCid, piperidine glycolate•••d ben.ylate., e.g. 

Ditran and adrenalin! derivatives. The characteristics of several psychomimetic8 

are .hown In Table 5.19. 

Little is known concerniol the dYlregulatorl that can be uled 88 

chemical agents. They produce neuro-vegetative disorders, primarily 

responsible for bodily dysfunction. Promiaent symptoms .ay be: indifference, 

apathy, narcolepsy, 	ciTculatory disorder., ataxia, diaturbancee of the 

teaperature ragulatiOft, and paralYli. [1]. 

5.3.5.1. The Clinical Picture 

We ..y repre.enl the typic.1 coune of psycb~1_t1c: ll1toxlc.at1on by th.e 

;, exmople of LSD (a model poycbosi8). Alter approximately 30 .tout•• tbera occur 

-_ - --_ _~ ._._ ._ ... __ ' ~ _.._'_ . .... .~___............t_..h__~...d 
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Table 5 . 19. CharacterIstics of Several Psych".a.lmetics 

Nme Toxic Features 5)"110 to .... 

LSD-25 

Ditran 

Adenochrome 

PO 
tL 
II""", 

lie 

PO 
tL 

lie 

PO 
tL 
iI e 

0 .05 EDt 
30-40 min 

2 hours 

8--lC hours 

5--10 mg 
up to 1 hour 

12-24 hours 

15 mg 
1 hour 
up to 2 weeks 

Inten&e h81Iuclnatio~8, space 
and time CIi."oTicnt8tlon, reduced 
ability to conr.entr~te 

Confusion, intense optic and 
acoustic hallucinations, weakness 
in speech aad concentration. 1099 

of contact with the surround1ngs 

E~tremely severe and persistent 
conditions resembling schizophrenia, 
hostile behavior, loss of contact 
with the surrourAings, intense 
h.llucloations 

PD • psycho8:ia-1nducina dose 
tL • lutent period 

Wmax • tiDe before the cltDax of the intoxicAtion 

lie - effective life 

optical and/or auditory hallucinationa, at ti.e. tactile, olfactory. and 

gustatory hMlluclDatlon.~ In the later course there i. Ipeech disorder and 

rambling 8peech. Inten.e excitement may .lternate with deep depression and 

.pathy~ There i8 often pereecution complex, sroundles. anxiety. aDd .otor 

diaturbances, a. well .. Ipace and time dilorip.ntatioa. 

There 1. al.a.t alway•• pronounced delay, reduced preci8ion, and deerealed 

ability to concentrate in the lolvinS of problema, 10 that effective action. 

are hardly possible. 

The c11""'" of the .ympt0lD8 i8 r ..ched after roulhly 2 houno. 'or alight 

intoxication the effecta abate after 6 to 8 hour., or 10 to 12 hour. for 

heavy iDtoxication. 
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5.3.5.2. 	Diagnostics 

.Damage from psychochemical agents i. indicated by the simultaneous 

occurrencp. of the above symptoms in Beveral OT numerous persons. 

The 	differential diagno.is should preclude p.ychoreactive disorder. 

(no psychotic symptoms) . The symptoaB of an intoxication by dy6re~ulator8 

can only be d.istinguished from th~ particular situation. 

5.3.5.3. 	Therapy 

Usually no therapy is neededl 

Important measures at the early stages of the medical evacuation are: 

1. Assure the victims ·that the effects are only temporary (if they 

are atill capable of understanding). 

2. Take away tbelr weapons to guard 1881n8t eaotional outbreaks. 

3. Keep them in lUarded rooms bnder constaDt observation. 

In apecial case. of severe fo... vith 8ensory disorders in the foreground. 

a .edation vith 6inophenin (1 to 3 times. 0.1 to 0.2 a/day 1.m./1.v.) Day be 

neces.ary. ·as well .s artifiei.l re.piration if there i. a threat of respiratory 

par.lyat•• 

Medical evacUAtion to provide quallfle4 or specialized aedice! Aid 1s 

restricted to spectal cases. The .ajorlty of patiente .re ~ady fOT comb~t 

.fte~ 12 to 18 houla. 

5.3.6. 	Injurie. From Irritants 

Irritant8 are divided lnto 

nose-throat irritanta (phenaTe.zine chloride, dlphenylarainic cbloride, 

dipbenylar.inie cyanide) • 

• y. 	lrTltant. (cblorutophenon., 'bl'oaaeetoDe. ethyl bro.aacetate) and 

seneral 1rritant., which affect all the auco.a (o-chlorobenzylmalodinitrl1e). 

_
: " • ____'.......... ___-.....___ .... .. "C' 	 _ , • __ I ._
• 	 ,,~~~~~~~~::;;~~.~__.~· ··~·M · ' ~"ii"";;-=';11~	 " ~·"' •• 	,. db 
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The effects of the irritants prDceed fra. an irritation of the sens itive 

nerve end1nlB 1n the mucosa. The symptoms occur at once with no latent period. 

For the moat part they rapidly abate after leaving the c~tam1nated area. Jklt 

toxic lung edema c an occur at higher concentrations in the breathing air and 

for a longer ~osure [lJ. Table 5.20 provides a lurvey of the ayoptoms. 

Table 5.20. Characteristic Effectl of Irritant Agents 

Symptoms 
NATO Symbol 
for the CA 

IrritJ1U on 
Thre.hold 

ill lIIJI/m3 

U_1ts of 
Toleration 

in !!!8/~3 

nose-throat Irritation 
- intense secretion 
- coughing 
- nee%i ng 
- headache 
- labored breathing 
- n4ue. 
- vOOIltlng 

DH 

CS 

0.1 

0.> 

0 . 4 

5.0 

eye irritation 
- intenle flow of teare 
.. conwls1on of the eyelids 
- .ensation of f,'retp object. 

eN 0.3 4 •.~ 

Noe., The li.it. of toleraeion refer to an elPosure ti.. of 1 .tnute. 

5.4. Queotion. For leview 

1. Ducribe the molt important cheaical a,entl . 

2. What are tbe dee...1 of .everity of nerve 1,lnt injUry Ind by what 

criteria are they deter.tDed? 

3. What dy.functiona are of special 18portaace for fterve aleut caau.ltiear 

4 .. What aeuul'e.. ahould be c:at"Tled out aDd in what .equence for the 

.e~f-h.lp and .utual aid on the battlefield when nerve alent. are u••d? 

5. What 1a t~.. bad. for the .ed1cl1 cl••UlcaUon of DO""....nt 

caaualU••! 
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6. What are the degrees of aeverity of yperite casualties and by what 

<riteria are they determined? 

7. By what measures can the further effects of ype~ite on the organism 

be hindered? 

8. What prophylactic or therapeutic .....urea are e..ential in the 

event 	of threalenina or manifest lung edema c~u8ed by lUftI-dsmagln& agents? 

9. What io the 8ignificance ot poychocheadcal .ger-tsT 

5.5. 	Further aeading 

[1) Uandbuch fur Hilitarmedizin, 8d. Innere Hilitiroedizin (""anual for 
Hiliury Medicine; Vot: Internal Military Hedicine

Ol

), Berlin, 1973. 

[2) Lehrbuch der Hilitarchemie, Id. 1 ("A Textbook for Military Chelliatry"), 

Vol. I, BerUn, 1971. 

III Lehrbuch der MIUt~ch""le, 16. 2 ("A Textbook for Military Chelllotry"), 
Vol. 	 2, Berlin, 1977. 


[4) Loh., It., Synthetloche Gifte ("~ynthetlc PD1aona"), Serlin, 1974 • 
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