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WXULTRA, Subproject g%

purposa:- To developéﬂgor?;ssfpbiéﬁ{:rn;; .
dlontde o Snd pH of body fluids; to stvdy relavivie—. .
i and psymof-‘h?ﬂiolﬁsical, vorisbles. A -

Initiated; September 1960

ss5 6 grantee of the




Date of Obligatiea: .. N/A
Pbrpase of Project: Research in “The

___Psychopbyslological Correlates of

Carbon Dioxide Environmeat" =

. -

Progreas to Date:.._Project being

Expiration Da&e:*“@‘

Project Moaitor: SRR
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(Whvn Fitled I In) :

SUBMITTED BY i DATE ~ VOUCHER NO, 2.12 ‘ ' ;
: ‘ : ~)
ACCOUNT ING BY INDIVIDUAL JIQULTRA, Cubproject 104 50041 nAR )oo o
FOR ADVANCE PERIOD OF ACCOUNTiNG o
v - FROM T0 ; -
HNOTE: Follow Instructions on Reverse 1 ﬂpril 1', 3 q.ﬂ W 10!"; : ‘ | |
1. CASit ON HAND BEGINNING OF PER1OD [ 2:53?.‘9 5. EXPENSES THIS PERIOD: ; .
2, OUTSTANDING ADVANCES BEGINNING OF PERIOD VAREHER DATE ] DESCRIPTION AMOUNT
3, RECEIPTS THIS PERIOD: !
WECEIPT ‘ j
A DATE DESCRIPTION ‘
f 760,025 770185
. 4 00012 ‘
j ! ‘ ‘ ! :
- R i - { TOTAL EXPENSES % - ‘i?].?ﬂ
y : | 6. REFUNDED MEREWITH | |[casw | lcwecx | |woweY onoes i
/ ‘ . 7. OUTSTANDING ADVANCES END OF PERIOD (Affach listing)
| | 8. CASH ON HAND END OF PERIOD OR BALANCE DUE ADVANCEE
4. TOTAL TO ACCOUNT FOR I* 2,537.79 j o | TOTAL | *ae
I CERTIFY FUNDS ARE AVAILABLE: [ j | |APPROVED I certify that the expenditures Iisted' hereon and
OBLIG.REF, NQ, [CHARGE FAN ACCOUNT NO. ‘DA"’E ) iSI‘GNATUR‘E OF APPROVING OFFICER ion any attachments were incurred for official pur- R
: } ; |- Poses of a cenfidential nature, that payment or
. 533 nzs—lmm ! \ i (I i ) leredit therefor has nat been recejved, and that )
5; 25 n@é ‘m’sh) : i m G LI ¢ S this accounting is true and correct, :
{oaTe smnn‘uus OF AUTTORIZING OFF ICER ' CERTIFIED FOR ‘PAYE&M OR |CREDIT + || | STIGNATURE OF PAYEE ‘ i
[ ‘ AR IDATE ‘ %SIGNAT\URE OF cean‘rvme orncﬁ ‘ ;
N i : P [
. | oot , ' ; I | | ‘}; A
! | R i . l i Lo 1 ‘ 1 ‘ | ; :
| | Ji SPACE BELOW FOR| EXCLUSIVE USE OF OFF ICE OF iF INANCE
DESCRIPTION- ALL OTHER ACCOUNTS 1333 34.39 a0. 42.47 a8. soi [51-54 ! | 16866 : || e7-70 71- 80
; a4 08LIG. 49 Al |1 ‘ i COST = FAN i| osseECT N
T " STATION : ‘ \ \
! ‘ T e cope | £ REF. NO. | PAY [OR|| (ool | ACCOUNT ES‘VMBOEL || CLass AMOUKT
‘ e smesmmocnpofhacansnan cemasnnsos] c .
| DESCRIPTION -! ; . ‘ rec ary 1o € asvance (PER.G) LEDGER Ty T 81 86 | eeag! T .
\ ADVANCE ACCOUNTS 13-27 | ,’""_' oloc.uo.l T Vo, €9 accr "N, L‘Llo. 5 [|ACCT. NOw yt! H N cx. _We. | ;68-70
. ‘ T e Ywoeer | NE LTIt teooer ¥ ; RS [} 1] |pm=a=e=se . DUE DEBIT CREDIT
. g‘ ; | :n i Satc ‘ €MP. WO, T R | ! i :_’:; w‘ s Itr 'Ko.| * DATE F :
I . [P . ; .. . . .
KA LTyAn b .;’ v SRR : J7T P :
Vogpragdft i g at b - “f D : : : Ay e
MR g {/ >t | Ay /24 0000 : L AN V4 i
Sl o o LA ~ ’ 110, At : VPRY : : «
R0, RO P I § L5006 ¢ . AR - ;
« 5o o4 b e e o 1. Bl e . . . ) . . i
L Y LI T T AT . P . . . I - / “ /
[ voe e LD {2 : : d ; 4 v /( :')/
HEH :;/; 0 B L T sl \)/ RSN \//' e | Y . S ;
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IS R R S I A AL T A CTAY 2P KR 1IN, R AR 4
,]‘ oATE . | REviEwED BY il ‘ ) | R | i
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FORM 282 0BSOLEYE PREVIOUS
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1. This is to certify that I hava received an accounting =

froa MQULTRA, Subproject 124 which reflecte expenses of

$2,497.25. Tha accounting 1s being retained in the office ofiiiig:; e

ISh whore it my be revieved by the cer certixwms officer upm

requeste

2+ The balance reaamms after recording the expenditures -
has been refunded. _Thia reo in the amount of $40.54 has been
recorded on theg BDIO rietary cmpany ;‘;ggneial
r%eﬁrdan,lr i .

3. I certify that satiasfactory services represented by -

the accounting have been recelved and that t0 the bdeat of ny
knouledge and belief the funds mnﬂed ware for the mrposes .

suthorized by the project approval, .

APPROVED: S

o iag

ne/TsD .




Acld Base Research Project,

Recedpts -

Wi p:uent hcrudth the final ‘accounting of the -

1960 = October $3,250,00
1961 = Februsry . 3,250,00
§6,500,00
Disbutsemants
1960 « Tquipment = i , e $2,449.16
1960 « Equipsent - (NEECKANUREHMENUOGAIES: O  1,300,00
1960 _« Other expend tures 213,05
1961 « No disbursements
1962 = Ra disburaements
1963 = 7=16 Labor 158,00
= 8230 Labor 441,00
w=—9=12 leor 222,00 .
1964 » 218 208,00
: «—9a14 B 25,01
w11e23 , 302,93
=111-23  SoEER ultant 100,00
«-11.23 'S8 yonsultant @ 250,00
=-12-28 = 22,79
w-12-28— 78,52
1965 = 1-21 o
-600,00
« 2«19 60,00
- 4=26 29,00
| $6,459,46
Decy 30, 1965 Balance remaining [ WY - . .

Our chack in tha,&m;;t of $&0.56. representing the unex-

pecdad balsnca, is encloseds

Very truly youxs,




October 8, 1964

Dear Mis®

Controller
Acid Base F1
explains the delay.

The amoum remaining in the fund is $1,508,78;— e

Of the approximately $1,000 expended since our last report,
over 95% has gone for payrotl, o

At the present time we are engaged in a study in which the ..
background knowledge and apparatus provided in the grant willbe of —————
considerable use. We are administe ring carbon dioxide and air in
mixtures up to 10% carbon dioxide to hypertensive prisoner subjects in

" an attempt to study the «ffect un resting bleod pressure levely That the
acid base level is related to the resting rate of blood pressure is a
long=shot hypothesis, If uny eifect is demonstrated, this could be an
iinportant centribution, We plan to measure ‘changes in the acid base
balance and blood pressure and particularly the length of time that these
changes persist. There is some evidence in the literature that if one sets
carbor dioxide tolerance at a new level, that homeostatic mechanisms
will maintain this for a considerable period of time. I will certainly keep
you informed of cur results in this experiment,

I cortify that 5¢ Sincerely,

2 tean

o CoES Jofk\
MDISER TY/S AN - ACCTE)
MERELY f STRTE MENT J



lection by catching it under oil, This failed bacsuse S

2 S

SO Septemter 10, 1963 ' !’

) Pursuant-to my letter of April 25, I em reporting to you -
an the Acid-Base Study, During the past tvo montho _we_have trained = .
s technician to work with thARSEESEISIE) vy 111 e & atudent ;
in Chemistry thig fall et t We expect to
run experimént&lwiubjécti on%

We-attempted ore experiment to simplify tinger blood col-

subjects sccording to stander %

‘Funds revaining in the 3rtnt are curficient for the next -
year's studies, = [

We-vill raport to you sgain on December 15, , -

Sigggre
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| ‘cioseu pleasa find the acecunting 013

Sen@, oo

7

. ; Enciosed is an &ccounting o’
since I had all his xecords and wad¥'th paygents for him,
- He may use: ‘the balauce up ‘in soue “amall axpaaditurey whichf5
he has not: yat requ&stgd(reimbur:g@pnt for 59 please gsa tj;d

: close this one- ¢ut. S
Enclosed also ls a'copy cf h Iefter fra'ga» Dol
whic\ you can put in his file. ~Ke fa st{ll spending our’ ST
_grant money and won t account until 1t is all gone, . ... . %
Best paracﬁsl xegards. - fs’f;;'f~Li'?f1 ;3*;"f7f R
’ 3




(When Fitled In)

SUBMITTED 8Y ; VOUCHER NO. (Finance use only)
‘ X il ¥
ACCOUNTING BY INDIVIDUAL MULTRA 82 22b
FOR ADVANCE ' PERIOD OF ACCOUNTING ‘
‘ - FROM ’ 70 - : '
3 ;oo 0
NOTE: Follow Inatructions on Reverse 1 mw 1%3 m' m 1963
. RECEIPTS i DISBURSEMENTS i
1. CASH ON MAND BEGINNING OF PERIOD 3 3, YWUGHER DATE OESCRIPTION AMOUNT
1a, ‘ | ' ‘
2. R Setn DATE DESCRIPTION 3 ' sm Ao Wi&m
L% | IETUTRE Advance ! 1 () -
1950 Tovedeo U ] : !
i
../‘v , H‘ . 6‘@3“3;00 I s
. . © . ] i [
! : ‘ L ) \‘ ) TOTAL EXPENSES RN
‘ : | 3a. |
i ' N 4. AEFUNOED HEREWITH I [cun [ Icuccx‘ [ luoncv onoEs
‘ T ‘ (5. CASH ON HAND EMD OF FERIOD b 2,537T9
| TOTAL TO ACCOUNT FOR . 30,500,001 [ vorAl \ALCOUNTED FOR ; {3 6,500
I CERTIFY FUNDS ARE AVAILABLE | | APPROVED i+ | I~ |1 QI certify that the expenditures lx.ted‘hereon and
OBLIGATION REFERENCE NO. | CHARGE ALLOTMENT NO. OATE T [ SIGNATURE OF (APPROVING OFF1cER | |7 ‘"“Y";T'r"::"';'d::::.’l’”:::::‘: "’:h::f;‘:;::n‘t’":;
i 4 Lot f ‘ \ ; “ . . posesl of  a nfi !
. J ‘ I ‘ i ‘ ! ‘ ! Hw ‘ | (eredit’ theru!ot\ has not been received, and that
533 [ Wm ' ! SR sm W’ /lm thl- ‘accounting in . tru‘c and correct. ‘ i
DATE L S1GNATURE OF AUTHORIZING ornc:n ‘ CERT/YF 1ED| FOR [PAYMINT OR CREODIT | ' || i (;Nmuns‘ or nvu‘ \ P ‘ !
I . ! [e e " i —~ i i . .
i ! b i OATE T susmruaei oF cznrwvmsworncm ‘ 1 i ‘; ‘ i ‘
[ . [T R i [ i i
H NI R 5 ‘ E i ? ‘ ‘ | ‘ ‘
W}‘""fv ol L ee——
L | SPACE BELOW FOR E)(C LUSIVE USE OF F \INANCE DIV]IS1ON | [ I
,"E.”"D BY || : [ mev1EweD sy Prop \ L] b :VOUCHER NO. 7.12 . I ‘
g P ‘ H ST IR R DU AP A L Lo : Y 1
S s T T T
UESCRIFTION - ALL OTHLR ACCOUNTS 13.3% - 36.38 1o 4a]an 5. 2] 4752 | N I T 68-70 . 71000
‘ = 5.46 XY 54.57 ¢+ ALLOT, OR COST DyE
‘ yra-33 S one  [Expens 5| Pay retlfis. |32] cenenaL AT AN DATE | AMOUNT
1 X cecennensmalpeovasusasa CODE PER, foueomlinas - R
DESCRIPTION * ADVANCE ACCOUNTS 13.27 T T YT S B o {Lio. [TAovance - ASE:‘;E:O . | eR383, . josaser! eny -
AR B S-S ‘ acey. no. . Mo, e Snr M2 {
. : v 1%Bleng ey no. frv S | CORE| onosvionss L] Do X mer.wo.| cLass,
H LIRS LI . 20 SR S BAS SR e T T - ‘ ‘ ‘ ‘ A - ” ; t Y v T
I T T T TR SR A 1 | NN ! I | IR | 1 Coo
LJE SN S B SANND HC RAN DV SR M S -+ ‘} : i i —t - - - ﬁ 1 -+ ' + +
T T T T T T T I co ﬂ CH ;! T M | N 1 | ! !
LA, U S R B A S B A St Sae ¢ + ‘ } " ; + - ‘ t + + 4
A R S S ST I I I R T i ;\ ) 1 | il | A | ' Voo
LR IR M P Bt B B MRS [t SRR Y = ‘ p e ‘ T T t ¥
L TR T T Y T N PO WY B | ' ' i \ ‘EH\ 1 | ' | ! l
T T Tt + —+ - ‘ ' T t + 4
P e s ay ' IR N o L . oo . 1 ! 1 |
L \ \ K j | j j i T T Bl
S TN AT A ‘ | TOTALS | | ; : 1
- ! ¢ ERE 7 '
;?:T 282 use enevious eoirions. o A \“U ; )
’ 1 . 3 i » ‘ I
e 1 i » ‘Jr P
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o o ' VEX2Y44
T T T TN 3 £ )
- \'.l Y o 2 ..
. of
Grants Received
1960 _ § 3,250.00
1961 - 3,250,00
$ 6,500,00

Disbursements

ssories $ 2,545,06 ~ .. T T

Zrapa _ o P
© "Total cost_. . $ 2,500,00 -

- ©1,200,00  1,300,00 ; -
Other e D § V0 | s et S
3,962,21
Unexpended Balance : $ 2 537,79
~

il eertTfy trat services or materials have Yeen
satisfactorily received and tha expenditures

¥ere incurred on official hisiness..
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No. 833
Cost Account AT - 40257~ /90

Object Class —

. Obligations Obligations Unliquidated
. Date Remarks and References Incurred Liguidated Balance .
1?_;:_*;:%4544;4 e | EFROE, G500
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P ORCULTRA, Subprojeot 323

L]

Uodar the authority grented in the semorandust dated
13 April 1953 from the ICX to the ID/A, and the extepalon of .

this suthority in subequent wemorands, Dubprojest 124 bas’
been spproved and $5,500.00 of tha over-all MKULTRA project

funds has been odligated to cover the subproject's exponses., -

This cbligation of funds ahould be eharged to Allotmeat 1525
1009-1902,

mIReseexeh Branch .

| CERTEFY THAT FJN"S AR E AVAILAGLE:

02 ¢t G

«ﬂ SEF LT T

" CBUGATON REFTEINCS Ns, £ 3 —196p -

 CHARGE 1O ALDTMINT ro. LT Z O 7. /;’M

AUTHORIZING omcsé

Pisteibattone

Origh 2 - Mdmsm

1 - 78pf0C
- TSD/FASS
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v

(rm.-. Pred n) :
CONF IDENTIAL FURDS POSTING VOUCHER )
YOUCHER NO, 7-12 DATE 2+6 . VOUCHER NO, 7+12
| 3%p 2 © 1360
DESCR{PTIONe ALL OTHER ACCOUNTS 13-35% 34-239 LA3 4. “7 52 : 5867 68-70 | 71-80
12 2 '::3 ! ‘513;63,‘ E‘xop-g‘uzp" S ‘ ‘:”A\:G.5 R?‘.':'L ' :‘0. ‘ 53 GZ:E:ZL Al-LA(’C-"C.T .ORNOC.C’S’r DDA“"FEE ANOUNT ‘ }
DESCRIPTION=  eoreers Pedraasseiece| copE | N | PER. " “apvawek " |cA| LEDGER Ny v Rl ; ' :
ADVANCE ACCOUNTS 13.27 F.0, oL | FROF, NO. o L0 REHSR. plicer. wo.! [,.Sh e, jossReT oEeiT ! T
"""" ::"r;l’;%:;u'o';:'z:'v"r:&. vl s CODEL" L s "No. Ewomer, wo.| CbASS : P+ b
ST AR I : ; | L T
SURPAGE ifid lm SRS 55/ 1 [ VT R AT VT ANy T 1 SR 7T R
s C ‘ w | R T i
. s s . | ' ) ! : . . » . \
SUBFKOJ-' 37 xaﬁuw R ge 143 botD| VoV~ to-got \2rrr b L2zl
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'\- 7 R - e o :
SUAFRAT &J’ VIREREE 'Efs‘g ZAAT /, wow- m—f)a/ 202 L ﬁmA ;
AR ..m;::.: o N i Dol |
.o , ol S p ‘ | J [y \“ ; i ¢ M 1 ‘(
WBLRAT. ‘i’%" B EIRRE 749 | Wik éﬂ/z a/ﬁv-ﬁb—’{mvt?f A //94 ,;
SARSESEIEEREEL R R el L) e S (I B R I
WKULTJK- ERERE ;E B ! ( A5 -'////’0 } IRl 578 : f : 1-511./,-1 L
‘ ] ; 1 T . : T :
LI s BT ] oL e
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| DATE | SIGNATURE OF CERTIFYING OFF ICER

| DATE A REVIEWED @Y F CERYTIFIED FOR PAYMENT OR CREDIT
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16 Septewder 1960

| MEMORANDUM FOR3 - CHIEF, PIRANCS DIVISION
CVIA s P6D/Budget Officer

SURJECT 3 MXULTRA, Subproject 124, Involce No. 1
Allotnent 1125-1009-1902

1. Involce Bo.lmtbemtotsﬁ,smmrm;tbemﬂ )
subproject is attached. Eowvaver, due to refunds of $5,073,79 froa i
othar projogts (as por attachsents) paysent should b2 made 83 )
followvar

Onahier'l 40 tha axcunt, of $1,406.22

2. Tho checks shiould be forvarded to Chlef, xsa/ammh

Branch, through S’S»/Met Officer, no later than ‘Mi ay, 22
Septeabor 1960, .
3. fThis is & final i6volce. However, since 1t f4 enticipated

that additional funds will bo cbligated for m: m}ect the filea
-should not be celosed. :

m/mseamh Branch

. . ] J(‘.&
Attachsondd 4 L’éf"
‘ . 22 o - . D CERTIFY THAT FUNDS ARE AVAILABLE °
Involce & Certifications cxcutonsescc o, SIS S :
Dletributicas o L GRAIGEIO AUOTNT K. /é&f @;_ /7/,2 -

.&V\

Orig & 2 - Addressee
/7 1 - ESD/FASS——

A J}'riO“'(.l‘m QFFICER
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16 septmbar 1960

m: cm, rmmg nmsxw*f** : '

"m : : !ED/mﬂent Oﬂicm- j*t‘“

mm © b wanaRa, ‘pubproject 124, Tavolce Nou. 1 e
DA m»wns WNZS-J09-1908 L

L Invcdee an 3 !ln we m.mt of ‘6,503 eovcrzag the gbeve P
tubprojeet 18 attached, Bovaver, due to refunds of §5,073.78 from ’ T

othuy pro,&eate (u per attacmate) pcmm sbw.id, b made o8

| follover g
) V“: ‘Ji'\

cushs,er's check the nw.mtwf 41,&26. .

[ 4rew ong Me,mﬂbl-@ S

2. he checks showld be forvarded to Chief, mn/aem"
swm t.brouah mfmdgat mteer, 8o 1ater than ihu:&day,

_&pteaber 960,

_ 3. this ie a £isal involce, Bowewr, since it is snticipated
that sdditignal funds Vill be obnanm for this rﬂk“ the files N
mmmmamd,f,, SR R SRRy

Ohlef . B
m/&aseueh Braaeh
Atochaonts - |
Invoica & c::nﬁcaﬂm R
Distrivuticay

Qrig & 2 = Addrosses
1 - TSD/FASS e

=3 P
&3.‘; d R




CE L T INVeICR

(1) It u hem‘by certiﬁed umv; uus u mvoice uo. 1 applymg to L e
 MGULTRA, Subproject 12B, that porformance 1s satisfectory; that the o :
eervices are being accomplished in accordance vith mutual agreements

- that & detailed agenda of the psyments and recsipts {a on file in
TSD/RB, that ths bill is Just and -correct and that peyment. thereof
has not yet veen made, = - . . 7, S ‘ ;

. .o o Cblef, ',T@?M}eargb,ﬁnig@#,
Date; | A |

(2) It 1s hereby certified thet this involce spplies to MAULTRA, Sube  © . °
project 124, vhich was duly approved, and that the project io bemg R

carried out In secordance with the memorandunm dated 13 April 1953, froa
the DCX to the DD/A, md »the exten.sxon of this autl:ority in subaequent '."i;‘ﬁjjg ‘

- .

remoTanda.
< BT B ;:f'
I
3 - ‘
L 5 .

~ReseFd plrecter T

Dates




: bel@'ln,

oA
A

L3

- .

+ “"

mmmmas e

ard 65 have been gauamztorm completed and reoturned wrused funds, - -
Bowever, subproject 83, which ia still continuing also refunded money.

© Thereforw,; 1% 19 roquesied that the emcunts aa ohowa Pelew on Iavolca
Ruzber 1 of m’bym.ieet 121} be cm&im to t&e mbm:eets a8 shm

(3) I\‘a 15 hareby ee‘i*tiﬁed tha.t ﬂia yoogren under mbprojaeta 39, 81

Projeqt M - Jﬁ I(QR _rAllotsent

1 26 AW - 5+2502-30-001 ,;,,—r,'—,‘;,,,,:fw, i
CLITLR T 6 L Qe@50R55.902 T T

, TR X — . SR 50 130 5
’ j)@'m— S 11? S 9eE|0RBFe902

Datey

Dates_
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15 September 1960

MEMORANDUM FOR: THE RECORD

SUBJECT : MKXULTRA, Subproject 124

- 2. This study will add to our methodological sophisti-" "~ — " "7 0 -

cation for measuring carvon dfoxide tension and pH of body flulds- -~ -- - 0 -

as w2ll as our knowledge of some of the relationships-between

blood pH and certain psychophyslological-variables meationed in .- - .. -

the attached proposali oo

3.

“accounting for funds expended shall conforn to the established — =

procedures of that organization,”

“Title to wY—Pfgﬁébént ‘equipment 7o o oo

shall x‘em&in witi 2 f”fv n lieu of overhead

charges.
4. The total cost of this project for six months is esti-

mated to be $6,500 as indicated in the attached budget. Charges

should be made agalnst*ﬁllotgent 1525-1002=1902. Any unused funds

will Ye returned to the i the completicn of the project. —
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A Proposed Stady of ths Pegychophysiological

C{erralatas of the Carbon Dioxide Environment .

Of all the environmental factors which influence human health,
tha most neglected may be ono of the gasequs conatuents of the atmoss , o
phare - ¢arbon diox{da. While $he proportion of carbon dioxids in fresh - 7 o

air rans only to 3/100 of 1%, the blood and the body cells carry a carbon

dioxida tensial which weuld ba In equilibpium wilth an atmosphors of aboud

S% cerbon dioxlda, — - , ]

Charges {n the carbon dioxide tension of body fluide are related

to many physiological and psychologleal processas, Over<breathing s one

of the concomitants of snxiety. The corresponding reduction of carben di-

oxide tenslon results in vasaconstrietion and increassd swoth and strie -

ated miscle tonus, with the creation of many symptoms. These sympioms may R

e extromely uncorfortabvle, and act to aécenf.nate anxiety, This wiedoug— — =
cirole is very difficuvlt to interrupi, volumtarily, since breathing is

largely an automatic fnnctlon. ¥We can Interrapt it by increasing the carbon

dloxide content of inspired airy and this is an impci‘tant mathod of treate. - - - -
P

’ ingtsute anxlaty states characterized by hyruervenﬁilation. S

An indication of the wide-s=pread applicability of carbon dioxide
inhalation ¢an o seen from iwo examples. Spastics and victims of farkin-

son's diessasn may ohbain appreciabls relief of muscle tonus, for at least
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as mach &s several hours, through breathing a mixtars of S=7% carbon di= -

cxide. The mechsnism Ls that by decrassing the pi of the dlood, more -

body fluld calclum is-lonised and thls is conducive to mascls relaxation.

Another uso of carbon dioxide inhalation lles in the treatment
of classloal migraine. In this diseass, the aira phase is characterized
by marked vasoconstriction of cerebral vesssls which constitute part of I

the tree of one or the other ¢a;r<;ud -arteries. Aural phenomena, such as -

visaal scotomata, are a reflection of temporary corebral anoxeala. After

minutes to hours of vasospagm, the affected vessols bacome totally exhausted
and epring into vagodilation. The painful phase of migralne—is thought to -~

be an action on pain fivders in the stretched walls of the vessels. Prelim=
inary obsernﬁ;ena indicate that inhalation of carbon dloxide In the aura =~ =

‘phase of classical migraine can abort the syndrome by causing vasod;nétiéh*' o

bvefore the améeth miseles of the cerebral vessels ara*totauy;ng;ésﬁd(; o

Research in the effects of the coellalar carbon dloxide environe
ment has besn negligible. This neglsct may be attributable to several AT
reasons: In the firast place, iy:cux‘at,é studios of tha gaid<baso balance of = T

the blood havse usually required a sizeable amount of: arterial blood. This

is not easy to come by, since artsrial puncture is a difficult and painful
procedure. TIn the sacond place, thers hag rean no simple portadle device

for providing carbon dloxids for inhalation. Finally, thers has been no

P
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comeertod effort by pharmaceutical compenles to study the problem, since
no patentadble durg is involved. Cardbon dioxidé,is ch3ap e crmipresent ... . . .

{n the eavironment.

long ago, one of the applicants worked on the acld-base balance =
with micro methods and capillary finger blood. - The methods were falply ac~
curate but very complicated.- We knew thal simple methods would be pevfacted,

bat were unable to do this ourselves. In May of 1560 a simple micro system
T

¥e have devaloped and used a simpla portable source of carbogen-- - - .- -

and are proseatly using it in explorations of the treatment of migraine. =~

chamical physlologleal, psychological and treatnsnt aspects of alteration - -

of the cardbon dioxida-lawvel of body flaids.

It is proposed_that the acld-base equilibrium of psychiatric - — (Qufpvuw
g S

patieats be sarveyed, using tho new method of RIS, Verlations

ralated to diagnosis and eourse of illfz’eéfs may te readily peralevsd. Then, — —
with the samg kind of patients, the [easibility of altering the acid-base -
equilibrium be cerbogen inhalation, and the duratfion of altepation after — 7
#ach inhalation, would Le studled on patients on normal vounteers, The
sffect of carbogen Inhalation of selected patlents, especlally spastics,
vietims of migraine and patienis with anxlely would be studied, with repeat--
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ed physical determinations of acid-bass variables. Effect of acid-base ==~
changes on FEG, EXG and blood pressure would be determined with a poly-

graph waich is already avallable.

In summsry, ,the,,primaryfgbje‘etive of the propesed study is to
explcers the paramcters of acld-base psychophysiologleal correlates, using

a mathod which has Just been mado avallable. While thera are specific treate

ment objectives, such as in casas of excess motor ténas, migraine and anxie

eity, y sacondary. , Simde
~ A
2. Mathods are essentially the mieroanalytic system of %

(palst™

standard inhalation methods and a versatile polygraph. ‘nhere L

appropriaua, psychological tests ag well as psychiah*ic intervisvs. wonld o
e used,
The basic facility is a very aotive psychicirlo service special.
izing in scute illnesses, togother with the ataff and facilities of a general
hospital. ' |
3. Bagle exploratioca shonld hot require over 6 wmaths. ) ,,l,,ﬁ .
ke Pudget:—¥oe do not yat have a breakdown on the Siggasrd Ander- -

san apparaltas, but this should bo-availadls in a few weeks and will be sent -

in as a supplement. Total cost of apparatus is here estimated as $2,500,

Personnel: - Paychiatrist 3 2,000 (1/3 tixe) T
Technloian 1,500

]
Apparatus 2 ,500
Miscallaneons
and Overhead 500
$ 6,500 4500

12Y~)




S ifications. g : N : a largs,

general hosélbal with 'm,,acuve,ehebg{ psychiatric servigce. V&Ltﬁnsive
laboratory and consultative facilitises are available. The Hospital 18 in- ===~ -
corporated as a‘nfm-spr;aﬂt organization and is t&x-axempt. qualifications -
of tha Project Direotor and psychistrist are indicated below.

6, ¥With thas exception of preliminsry clinical observations on= =

the treatmont of nigraine, thore have besn no “stadies hearing directly on oo

the mibject of tbis proposa),
7. Project Director (without salsry

0

S T e

a‘\ro’appi:ledfcr a iiffié gxb‘fm the 7
/ Y specifically for .study of treatmant feasivility of

cla;ssical nigraine with car‘ic:ogen.""'fhéﬁﬁresent racizxast. is for basic work,

1‘7*“/ "‘/ T
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~ and overlap with the clinieal study 18 minimal.
9. A rather interesting application of this study might be in
the field of personality evaluation. Since there are certain psychologle

cal variables, sich as anxlety; whlch relate to tho cold-base equilibriun,

"4t i3 jJust zw#sible ‘that the new and asimple mothod of acid-sﬁééérrstadj ,wos;ld L
apply hore. DPossibly, tho ability of an individaal to withstand marked aelds
base chanpes withoad developrent erfdis*abliﬁg ‘symptons or other physiecal — -

~ ¢chenges would b&’an index of psychological stability! The induction of aeid~ =

base changes, through hypg@a&@g}i@i&}g)}g 2 kind of stress test. With —~ ~

the -apparatas ?hich,15,,,propcsedfthe*exté71t*ot acid~hage chanps coald bde de-

terained readily.

HAM




THE ACID-BA%

A NEW AWp
PouL Astxur K. JorcEnsen
M.D. Copenhugen M. Copenbagey - - -
0. S10cAARD ANDERSEN K. Excrr
M.D. Copeabagen . Copenhagen

discuctances of the acid-base metabatism
of uing chemical values, which are pelevam
81 woll 83 & chemical point of view, is sttgised and
axanplified; 10d = saslytical method is Jestnbed for
mestunng the relevant chemical concentrationdh, using
caplllary blood, and available as 2 bedside proceduce®

b e impoTance
v & clinical

wid-bese metabol

(arterisl pCO,) gfiectt a resprratory acid- base disturbance,
cither primsryfoe compensatory. This accords with the

generabview J -

reflects _a.

expoessedfay - srandard bicarborare, or ay buse excess ot

base defift. ! Standard bicarbogate is the concentration of .
12 in plasma,” when = whale  blocd has been

bicar

Classificatton of Dlaturbances = —
The term acvdosis should denote & pathulogica! conditidl

due 2 eccumulation of acid o 10 loss of base. These two), defic) dizectly expreises the amount (in mEqQ.) of strong
poasibilities may lead to the same dlinica! picture, a3 both

tend to lower pH 1n the orgarism. Sigilarly, alkalisis, of

betler Basensis, should mean 8 pathological conditioadus

10 accumulation of base or boss of scid.
T2 tevias " sid " and * basz ™ sre in this peper ued foc

Bydrogen-ion docor and scceptor, respectively, scoarding to - § j

Bearstod (1923).

Toe use of these widely accepied definitions incresses clariey —

(Devae 1933, Pretorius 1954, Reliran 1954), especialty because

the acid-tese metsbolism can be dealt with independenty of

the cation paetabolison. Catines are neitber 1y nor bascs tnd
showld consequently pot be detigrared bases (eg, “iou
bases '), but aations.

Of all scids and beses, carboric acid is physiolegi
unique becruse of it high endogenous production,
becwuse its coocentration is regulated by respinstido.
Dirtwbances primarily due w0 cubonic acid
therefore te clinically grouped separately. Accordingly,
exch of the two oonditiony—acidosis and baseoeis -Sos
be further classified as either rospiratory of non-resper
The last group, often named ** metsbolic ™, compisg
Eturbances primarily due w fxed (oon-volatile)
ol b

Primery disturbance of the wid-bese mersboli
weudlly cooigenstted o e axrent. A respd
disturbance is compensated by & renal mechanismfand »
non-respieatocy disturbance by & respirsiony mechhai
1, fix lostance, pH teads to fall because of aa a le-
toa of sxne non-volatile acid, hyperventilation Yowers the
scterial pCO, e §., Kusamaul's respirstion). The scrual
wae of & pathobogical Coedition can therefore be kharte-
terisad slao by its degroe of compensation: as
prurated (compenstiory mechanism not working), b
compruzsted (PH et beought o pormal valud)
comparzared (pH poxmal,, or ctwrcompensated.

The terms acidemiz sad olbolewia sre wvied
couniries for conditions i which the pH of arterialiblood iy
decressed or incrensed. These terns do oot interfere with the
cChaiiloxion givea here.

Esdmatiens for Diegwosle

To indicate the severity of aa acid-base disoeder the

following  estimations have prived valuable in our

®pericooe,
ny

— are a fized pCO, and a fixed ¥

tory

paIMN. — fuifilled, the pH of blond is

__Any dewnafon from the normal comtent of base in blood
rresprracery ac1d-base disturbance, either
TpEmary . Off cormpensatarv. - The base cunten: shuuld be -

ted with carboa dionide at 2 pCO of ) mum, Hg - s
, o0l ‘When the h&mogiota is fully oxygecated — 7~ T

J

G
sicive vadues will express the excess of base. while

practice.

\Nitre (Sigguard Andersen et al. 196()). -

When actual vijues found are cotsidered the postible -

in sfandard bicarbonate should
¢ it measured under standand
i caly the noa-raspirsiony
Y. The sandard oonditions

The word * standard
signify that the bicarbe
conditions in order 10 ¢

- side of the acid-base meta

so that the influcace of respi

sen and Astrup 1957)7 BaieTexcess of base.

N a! itrarily fxed at zéro.  Zeso ibus correspocds 1 the -
nigroal mean for standard bicarhonaie (229 mEq. por
4~ When the term base excess (B.£.) is wsed exclusively

tgitive values will express the defoit—of base —— —
= excOgpof wiid); wnd thiv makes for simplicity in

ygeration of hemoglobiny -~
ticn on the besccontent —

- of the blood is climinated. Wéihave chosen to measure——— ——— —= -

with the haxmoglobin completely oxygenated and at 2
pCO, of 40 mm. Hg end at 38°C.

fcag!

kad, the Henderson-
— Hagselbalch equaticn
T o }{’__6’1’]’ 3 }l,(::,
e ey

with thess conditions

inserted.  Pull oxygenation of haemoglobin
convenience, and also becnuge it elimingté

1957).

Two cther bicarbonate Quantitics, comumoanly used w
ihioate nimanc:pmmry disturbances, are briefly mentioned
for comparison, Fotal CO, of plapna is the mlue determined
by the manomeiric, volumetric, or tiremane techniques using
Flasaa sezaceied ansercbically from the cells, The ratoe varies,

L
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I inuil—nuau VALLES R TUTAL (O COy-ORMIIMING FOWTR, A0 vl protein awemiranom (sble H). A peuent with o low

JTANTAID BICARIONATS, DITERMDOIO TN BAMMEL PROM TEE JANS . prgdfer-base velna dus 0 8 Jow bﬁo{b&n concenrstion dnad
HORMAL BLOOD POCU, a7

Y OF 20 AND B) WM. MG, WITH TRE ooy homoglobin and ok biowbdanoe.
: 7 Concerning the quantity KN excsss (foc definition see
. Fresnegtobdn: sbove), this gives directly, in @aFq. per litre doad, the
e DBed . wurphs amcunt of fixed eckd o base (sble m). s e !
O, 'N o quantity. essily understood by thove unfaniliar whh -
-,3:“:152 TERAL IR = dlinical acid-base prodlema. Pwrther it allowy the treet-

by o
A A i A

e e By X3 3T meot of acid-bate peoblema in a quentitstive way.— So, (s
Swclard bicwrioraw 3112 @2

Y L from boch o thearetical and 8 practical polnt of view, best
o . Vemrhorws ® watepeciont S (0, snd caren — E3ces8 it prefersble 0 buffer base. One argament agains
éi%ﬁ:‘ ‘!-::iw T woperoncy et ; c;:w‘?":f‘fgl the use of beae cxcéss fa that it docs ot give s ica-vrhuc
Y for the bease-condentration in blood. 1f this s wanted the
bowerer, with e sctual pCO, 03 ‘tll ] wni*e oygen sandend bicarhonate whould B used, than giving the
satucstion of the biood, aad can therefore not beyoe aleal  boarbooate cooceatsetion of phuma vader wanderd
pxessure of noG-respiratory disturbances. “Thiy 5 Wegyree : '
tadle I 3
CO-combining poxr of plazms 18 e o CO, 0( p, <
which is scparsted from the oy ot the actual pCO, nd Y
equilibestad st 3 pCO; of 4 mom. Hy bokee cavecy
Ths vilue also vanes with the wiraal pCO, and e
ssturation, though less than totad CQy (1able 1),
Thus it seemy cvident that steadard bicarbonste iy the 4
best icardomors vaht 10 meseare when it iy dasired w0 %
Kmirate the infhaence of the xupir«um w0d © determine Y
the pon-respricarory compunest only. The effect of equili- 7
teazing whole tood seernt to be spprosimately the wme /
in vige a4 10 vivo (Shock and Hastings 1935)—¢, L '
the respiratxny farssdon ws sandardised, /

- 7

The sundesd bicubooate value has, like cther b

cerbonnte wlues, the drawback that it docs el o

dipectly the sisount, in mEQ. puhfnbkmdﬁxedm\ 3
of base ceuving 8 change in the base oontent of 8/

sample. {Thic s becsune the carbon -dlowsde ticasbanare

system is resporsitie fr ooty sbout T3%, of Lbf ‘buffer
xtmdnbcbkodqnmhcdtdd;mdtmi,'hm\hc

oy

.

the waal deficit oe zxcess for buse per lire sblocd, 1he ;gg' -
dcvmmc(sm;:&udhﬁ:hmnzt&cmmcnomﬂm  alty devem
mitst be corrected,; m:mbemzmmch‘mmw e read a2
anldtiplying by 1-20. An axadct ooerection ?(\u

ledge of the buffer capaticy of the bhood-—1 mchrmo-

gobin coacentnation.  The aiventage of re Quentitics ,; &, baffer bese, 264 bese exciu . com b3 detartaimed

which direcily give the surplus amcunt of fixed acids o ag .
Basty conmined per Lire blood is thus evident. Here the bylhcmmcmﬁu@xomhmw .-

use of chenge in buffer base of of bexe A 1 is helpful. Wnrmdwm
Mwl&WNWXW&MmL}m xmmmm

shandd be usod i the form agrecing with the acid-base ooooept — Mummemm\h&aum

of Somaamd (1923}, inclodes buffec anigps ber thad M-y i hances,! e determikond. qoessisdively by the

coeaats, expecially haracghodinate joes S Thoredy it vatue
Bcewrics tadepdact of pO0,, and 8 carlgs Io bofkz bace, i PO o€ arterial bood, the vakae of which in padseal oxa

mBq per litre, drectly eapresecd he of 53d o hoot be pesumsd to b¢ identicel with the vatue of o -
cosiag the chaoge (table 11). Octhm b‘:\dunptmu dvecdar ar. -

s rum of faitocs of diffacent Yuffey does.  Purthermore, Mtbecmﬁedmgdwﬁmﬂm =

1N ngfor base vaine of @ Mot sampls “os % harsoplobin unit iy mm:ﬁxmmmlunmdfyuuz,\y

mxncauwmlmxm. m,mﬂmwmmmmnmmumm

{10 wi Fam umnomw

| lixsd-nm\\.m@mp«wow : Mﬁh14;h&%;«lhd
S by 1 ./
Wy 10 =k 10 mBy —1— 10 mBe.
— M uMd o :!.u( h:x i Nowidor rrmuﬁ { ] L
i sided 0 i per | bust schied px — oddéod pwr
Burbbd—gr e | Weod . ¥ewe wead |
a} Mt Mhoad) r—— “? %3 %1 . o4 ke 1
AT n sy daad) . -] - 10 [ 39 : [] i - 16 { ivn
i aiietun & anhd 5] ;.tmm) — 719 1y W7 24 154 149
[ - i R

The bhid oamplas wwre ohimnad ke o dmﬂMﬂ\muHanCJ,-wmR;tn‘wnhmrmwwmmywnﬁ
T gl oeceet ston Wik alternd B pbding pleenia
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_product of the alveolar ventlstion (A) and the pCO, I S i T
of the wrterial blood has & conwrant value ‘K- A « L ‘“::.'}f;f;:acramwn
= K. Accordingly, 1f the slveolar veatibation decredes w83 1

ST T dve pCO; miust increise, and vice versa. Fur instancd T

decresse of A to half muast double the pCO,, >

" 1o sotne cuses additonal laborniory measurements hel)
in chxidating the cnne of a respiraiory disturbance.

Amvong these the messurement of the oxygen saruranon 3

oe e oxygen teasicn (pOy) of arterial blood is 1mpunmt

Thus, 8 Jow oxygen saturation with 2 low pCO, is agse-

ciated with campletely ditfercat discasss to a low oxygen —

srunation with a hugh pCO,.

Nom-resprratory Dasturbomcas
¥hen dealing with the non-resprratory Jalurbanes,

kocarledge of the total amount of excess acid or rase in Y

thae ceginiam can be of clinicd umportance. The problans -~ - 201

iavolved ere mther complax, sod for proper Uostment 7 [ %

Inow!cdge of the Gsnnitution of acid and base in the 7y

differant body-spaces and the mte of exchange betwesn ’

thera is required. The following spproximeticas are

Deipfil,

¥
Rt

UrPLR BASE
{mEq per Wtre

010, ) 1

) 13
v

BASE ¢4CL5S
. (meq parTitnn)

) 1

The defioit or excess of base in rhe exrraccllhdar bodya— 10 === 1 =3y ‘ I T T T e
spoce can be estimated in mEq. by mulriplyiag the negqative———— g
e S WY WY P e
P . . i8 018730 €0 0
s . B GARD BICAREONATE (mlg prrlitr)
sch At \‘z Fiq. 3 - sWieqg CO )y Eoe for & Mleod sermple, datermbued b b T
s¢ \.\ 1 crfved 1n B V. ]
18 A \ N 1 The powt of sguefsoq' (D) with the bese-rxcest cutve indicates
sa} €y \ o} tbe amount of beam exgorhute be -5 0 mEQ. per hure tlood, whale -
A,.' \ ) 1 peint E indwcgbes the buffer base (= 40 mEq. perlie,. The -~ - -
19> vunderd bingboaate (18 8 AEq. per lireican be derived from e
pH value mnﬁNnAleo O, w40 mm. Hy (Fi. The abwciva
~ st swws pH vn.!ua and standaf) bicerhasete.  The val CO, of the
‘5 +307 plesma fmm the anaerobia’ly Gravs boand and the CO,»ocmbrin(
power u;.\ be found froem 1) ﬁz\.re For thie coloulation me -
!_ hT.18 Segpiard Anderwen and Cngel 198C 5
§ bloods ‘?nlcn. therefore, patien pmm are to bc treated with intres
8 vmou infuriona of acid or base, i is advisable 1o estimate the
tilg eASSE EXCESS dosg_nectasary to normalise the Pase content of the exter_
‘_'“ por fites ) cethular apece agly, tnd then folloss b ihe efect of the treatrent
sl by frequent blood analyses and ais by ¢elnical observation,” — T T
tefore new infusions are given. Thaflovertrestoent is avoided
(\uugngurd and Astrap 1960). . 3
." In trealing the non-respimtorgd distwrbances, it s~~~ —
19 -3:'»*" EYEET R '—;f-( IS e Iy “ ,f important to estimate an abocrmal Bay of wid or base.
N ) ;7 Thit iy eapedilly 3o whea the losy is” xtrarenal--¢.g., in
g, F—pNleg pL0O, Huea for Vivod surmples whh didozrnt Eswme PR sansitive rendrana 3
[H-h cescrairotioa snd dilereat ceatant of base. *' .
A, B, sad C represem !ﬂp&u of pormal Blood with & hzuw;!ybm* — LT s
, woieatymbag of O, 10, end 20 g. pot 100 ml. zeapestiveiv. Ay B, .. —
wd G, dow e d:-pio-:zmu aficr sddition of fxed aid (15, mEq. . - < e
soct acxd per lisre blood); aad A, B, and C, s!\ers!dumufh\: TTooT T T B =
(13 wBq. setivam carborate per litre Moocd:— The powts of inte- Water
mution of theee lines form & curve (U ham-ercens curvel which - jackaty
imdicates e amcunt of base cxoess [posttive valucs and but dcﬁut o Pl
(segarive vadues? in wny blocd semple. H Tap\k malbar ' i
T J - ,"FQL 4 %5'!)8
ot peaitive value found for bese excess, in m}:q; per litze— — ’ g B ftetrade
blood, by 03 x the body-weight in kg, where the c!"“:i’;** "“J'{, : ?si
factor 03 s found experimentlly (Mellemgaard and - - #2Crede R L1 5 -
Astrup 1960).  This amount cursesponds Jdirgatly 1o the : v S ‘iR 9
smount of sadium bicarbonste o of ammoniym chlonde Water inlet "7 " o 4!
Tequired to neutralise 8 om-respirstory Jist hanes in the Te vacuum pump
axtracelhdar space. |
For the mdols body, the factoe 0-7 lboum be usgd instead of To tharmestat
O3 (Palmex sad Van Sivke 1917 e
In dealing with petients, bowever, the Bmount of exiess of TopH mater

deficit of base in the whole dody does not always seem 10 be
directly proporgons) to the excess or defion o{ base 'a the Pig. $—Capillary giaas slectrode for moscnring Muod.pH.

N




1038 MAY 14, 1960

 Wigh-leamon  Low-laagian oo
gos owt st 498 outiet -

(nggurd Andcxxu and Eogel 1 3
The point of intersection
found pHlog p(‘O, hm fora

Io the sarm dw -
So . Andersen md Bogel 1960)

Low-Rensian
High-taasien §&s ntat
ga8 wint

h Aq-!,h.u st two diffecent oarboa-dionlds tonatonms. *

prloric stenosis and paacreatic fistula. la such
host smount of aad or base should be dctc:mm
tigstion wgether with the tweaty-four-bour exareti
04 or base in urine (Jargensen 1937).

Micramnethed for Determlalag pi, pCO,,
$canderd Bicarbonate, asd Base Fxcess
When using macromethods for determining '
the above relevant values for charsateriving the
acid-basc salus, arterial punciures are necessary, TS
This is & drawbeck when frequent analyses are — | &y
seeded—For instante ot intervals of minutes in - X 143
cases with rapid changes in the respinstion (in b
anxphaiclogy, trestment in 3 reapintor; &c). :
A microosethad, gsing about 100 W, blood, wes
therefore dmk:pcd (Siggeard Andersen et al
1940
Principls
The thearetical backgronnd foe the cakculatiog!
of pCO,, sandard bicarbonate, and base cxcegd
is Dt graphs ahowing the relatioos betwoen
pCO, and pH wre spproximacely sursight Jne
{sdown experimentally by Brewin et al. 1958 »
Astrup 1956). The slope of the lines depsd

m;nbbodnmpkutmlwwn'o.tmuwm meter, A G thmuanmmmp.nmho—
mmrmxthepﬂﬁhxi the Line fogth dtum\:lc (ﬁ; 4) vording 1o, Seax (1957), aad &
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N se ==--==-1 from two cxpillary glass tubes is divided
IR between rwo of the chambens in the equi-

| libration sppers Thls is then 1haken
mechanically (2600 {.p,m.) exd after thees
minutes the pH vaham in the two ssosples
R EE uz“';:zjf‘”mmﬂm“w’ Byudng dae B
T H 4oy WO V*?E-;l} l—’ﬁmm “ﬂl!;(béfcm B

8—-Case 1) veluse vakues m eylinders), ;
"ﬁu-&:uuﬁ&dwnm“umm" pertrd o CO, line is drawn mod e pCO,
The ordhws hows pH, pCO, tnd bese excess, the adeciias time in Mours, 1iAndard bicarbocate, and bees axocss caa

Fot further capiosation e text. te akulated (fg. 3). Tbhe nwtbod ia
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mgg}y sccurste; s the !hrcc umcs cin e found with an
« egroe of fesa than + 2

Hlustrative Cases
The advantage of frequent registration of pH, pCO,,

and base cxcess by the method dcscnbxd here is illustrated o

in the following two .uses  Figs & and 7
venient graphic system lor these three quantifies.

Case 1. —Fig 6 shows blood values from a patlent female,—
18 yeirs old, cperated on for s defect in the vtnal prum. Au
e beginning of the operstion the values for the ndy-respira-
oy camponent indicate 8 shght bae defichy, posaibly d
potabiceptive phase. A manifest nog-respiratory
develops a3 1000 a3 the blood of the peticat 13 mixed wH
rather acid donor blood from the heart-lung machine (apghoxi-
matzly 4 htres with 2 bese excess of - 12 mEQ. pet litre, 17
due o lactic aad)  The acnd excers quickly decrenscs, pardy Y
distnbution between the different body compartmenty, and
partly by oxidation of the lactic scid. The sevond day after’
the operstica 8 nonnal value iy reached. .

Toe curve for the respritory cormpanent ¢ pCD;) shows first
the effect of overveatdation dJueng the anmsthesia— A slight U

nse ia pCO, i scen when (he heart-lung machune— iy — OFF

show 3 cons——
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MEDICAL ASPLEUTS UF ROAD
L. G, Noamax

MD, BS lLond, MRCP,

CHUTF MEDILAL CIPICER, LONDON TRAN
To drive safely requites the use ot
mentat qualitics in reasonadle degyfe. But these qualities
ind they annot be
d wmount of the evesight
wore folly esablished than

an seldom be precisely defin
__quantified. Pcrhaps the nature

required for driving have bee

¢ven here the borderline

thoee of other qualities, byt
fneis 0 drive i3 somewhat

between fitness and un
aubitrary.— —F —

In Great Britain in ) the police reported 992 roed "
scaidenty ip which a dgfver was 1l or in which his physi-—

AvGidents (958, 1K
number of acciden

& medical interest. & -
" The_climical

lopment \\T)qt another branch of Medi- -

iy (he application of chinical knowledge

cespannble for the CO, excretioa. When spOOiAfeous rospiri-
thon was established wfter the apeextion the pCO, wis becween

50 and 60 mun. Hg, teachung a normal vilue within o few hours. _ the fo 4

The pH curve shows the resulting sction of the respiratory
and DOD-rarpirstiry cowmponcents oo the hydm;u\ 0a Con-
centration.

Case 3—The pronounced Jeviations from norma! sad-base du e 1%
vilues szen in 8 pormal andividua! (male -26_years old: by oy

maximal hyperventilauon, penods of apaas, and munuve
murcwly cezrixe of short durntion are illustrated in 6g. 7

Toe rise in pCO, snd the full in ptl dunn( the (WO apnas

periods ave moderatc and vbiviously the fall io oxygen saturation-
fto shout 80°,, not mesaured accurutely) is the limuting Ncor
foe e length of voluntary suspension of breath, During hyper
veoulatom a 0all in pCO, to sdout 20 sm. Hg was obienve
The musculer exercise was followed by enormous hypervgh
ulaticn, but the pCO wil now practically within al -
Lmia. The npamncn must be that the grestly incréised: -
CO, production is compensated by an equaily increa LO‘
excreton by means of the hypervertilation. =
Only wmall vanations, within the pormal limits,
Suring the puse respirarocy changes. A potnible crusg'of these

— brght litde bocklet
o Drive 7. The By
- and the - World” Health

- heavy commercial vehicle, and 3N

lar cequirement of driving vehicles safely; - B
t all doctors_Jdrive themselves, they are in - 0
fie—-and unusual—potitivn of having practical

expeziegpe of both sides of this question.” Many sdult .
; B¥ 8{¢ Jrivers who may scek advice on theic fitness
to.dgfve dfning convalescence of in relaton to-chromic . - -
_is_especially imporant for professional

¥ be roaponsidie for the safety of many

~ to 1
and,

foe physicians—on the saesyment of -

been published _by the_Amecican
{1959 whach has also produced
Oy patienty, eatitted ” Are You Fit
cah Medical Association {(19%4) 7
cganisation (1956) _heve also

Medical Association

‘The B

“publish&d helpful guides Yo
sy wel known as they shou

- 1n asscssing the fitnens of Jg
~ three_types of vehicle: {1} they
which teventy or more passengerg,

he privete car. The

a4y be cmicd, (2) the T

S:;l mTw‘;;‘;;;z‘ &éne:m’:m“ﬂpjm driver of public-secvice and comgrcial vehidles is 8 0 oo
the muscular exercise 8 beavy noc-respirstory dcidglts devedops,  Professional who !&crwy drives for Wyeral hours a day; .
with & base excens of -- 12 nBq pes litre, indicatiflg sccumuta-  the private-car ¢ is uiuslly sa®amateur whowe o o o T
ton of large umcaints of lactic aad. driving may e for ss%(ude o3 half an aweek ot u

Greet Buctuation in e pH from 7 38 andi? 21, obierved ™ much a3 eight hours™ y—for exampld, some sales
crer & pericd of 128 10 ffteen I, WH X ed exclusively _ repreventatives. The riskgf woident due W 2 medical )
by & Al in pCO, 824 in bive excent. cundition in & Jdriver incr with the timegge rpeads R

Ssmmary — ¥ —-—— -
Disturdences in the scid-dasz m ism Mvc been
clmaified scvording to the relation bafween blood valucs
foo pH, pCO,, 204 an index of noaftespiratory disturb-
saces. This index should be either by
tica mestured under standerd ooglitions s standard
bicarboaate " or elie ¢ surphft amount, s bese
e 'y of fued acid or tasc igfmEq. per lire blood,—
Encwledge of the vatue of basefracess cnabies the toal
defcit or exceis of bese 10 the Blood-vilume and in the
exurscellular space 1o be culculsged.
An sccurgte bolslde me using capillary blood,
foe datermining all relevant blodd values for the identifics~
tien of disturbances in he aid-base met.octism, qu-
tatively sad quantitetin cly, hat been devised.

Refarences & foot of maxt column

driving~ Hence, 1a_nesiing the Btnen of 1

arbonale copcentras

* The recvad Milroy locture for 1760, delivered before dgg
Catiege of Phyticince of Londen oo Fcb 4. The firnigy
npp«:ed Tast waek . X
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“Devor, AT W 93 Abditicw of papers, Americun Cdemical 7y,
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!timn K-+1937- Soamd J. cha, lecant B, 247,
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SUMMARY ¢ 1.

study was spproved, It was- recognized'thatf
a techniqpe study as proposed but that, onecyq
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SEFANTHINRT OF uwEdiSinE
Ca; 1 of the
D‘? Q/
i

to study men's TH

invesigators, :

Sincaraly,

1o sea how methods for the onalysis of blood CO2i pH
increcaingly aygllol it the bediida, and ] o
people such o L T

Re: A Propssad Shdy of the Psychophysiologicol
2la  Carbon Diaxide Environmant®

1 hava raviawed this request corsfully, [t is really very interasting for me
atc, ore becoming
alio hoppy taseathat
Fe mtarasted In using theve methods — - ———
s ) FoaTiors:  However, | am not at ol

_ happy about the hypothasts that they ore putting forward for thelr proposed

" research. This hypothetls seams to-come in that categary of, "let'sstudya
\ﬁ(;, group of patlents and sea if they aren't obnormal with regord to this o thet. ®

© Thaca ore.so mony things that concauis the ocid-base equillbrium of peopla

| would suggest that we davots the sums availoble for wark in this aree
to some proscts that are different, but maintain en cpen mind about tl.ess

C.

i‘,-""‘? ‘ w455 charga Tapldly over short parfods of time thaty no metter what wos found
in a srvey of prychlatric patienhs os compared 1o nommals, it would be unlikely
thot one could draw any conclusions from the find'ngs which would help one
undersiand the role of the Intrecatiutar CO; In verious forms of prychlatric
disectai— My suggeition thea [s that thee investigators have good methods
but that thale hypothasls ond exgerimental design leava something to be desired.
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June A0 T

Harewith 1s & proposal foF investigation of the payciophysiclegical
corzslatas of the carbon dioxide envirotment, _ I hope that you will ) o

£ind 1t interesting,

' oring a single reprint of the stady vhleh I did ﬁmﬁ;;,,,:
935, which 1s referrsd to in the application, togethar with -

py of tha recent report from Copenhagen oo slaplified methods

© for. atadylng the sold-dase equilibriom., -

Sincerely, -~ .
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