
UNCLASSIFIED

AD NUMBER
AD302603

CLASSIFICATION CHANGES

TO: unclassified

FROM: secret

LIMITATION CHANGES

TO:
Approved for public release, distribution
unlimited

FROM:

Distribution authorized to DoD and DoD
contractors only; Foreign Government
Information; 16 SEP 1958. Other requests
shall be referred to British Embassy, 3100
Massachusetts Ave., NW, Washington, DC
20008.

AUTHORITY
WO 195/14431, 8 Oct 2009; WO 195/14431, 8
Oct 2009

THIS PAGE IS UNCLASSIFIED



SECRET

AH MED SERVICES TECHNICA. INFORMATION AGCY.N"
ARLINGTON' HALL STATION
ARLINGTON 12, VIRGINIA

fEXCUDF.D FR O1 At.MATIC
REGRADING; DOD DIR 5200.10

DOES )NOT APPLY

SECRET



1u

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHEQ
-TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

~(

iii



I I i

4J - . 4 . -

vim u i'u fora ge

ARIJNGTON HALL STATION
AIRINGON 12 VIRGINIA

RO)-CAWDI

' -,m[M 'or-zz-,T l OT= "m &Vnzwm, spl. ~AT=-a cat OImfm DATA

t M- Mi. "kA U. gr-.a Tvw.C
4

, n4 C

.7M I &-,ZX- A nit W V AM M AVt~10 TUB FACT'4MAT TUN
'T L A~ EAVf p 3FWZ) C'. W ANY WAY CWPP=~ TIE

~ ~ C!C (IIV1 WNTA T-3 WW~ TO LiZ Rz.AF.Z.D ST
7:, i'ZME% IVT TM~ XOLR Ga ANYOhE

cc? C4t C1.3iz, T-" -n CM AIMY a VrAziu71N TO MAWWICUSM
Gal G=& AIM PA'WD DW&VtZM1 TIAt MAY UII ANTY VAT £5X XRVATXD TIZURT06



, <

CT T* mNC *.

it' '--A . 458 4

4

q SfltR$4~ O IMOR

__ _ _Y _ __ _ __4_ __ _ _ A NJ'~CA '-,THE @T0%U AKIMTI ' LF3t3'lU.?r!):,

.. NEAR AA~U~I~l~I

R V.

J IL SHUDN 9mfooallMCLtODFROTWALt b
IVI COROe-4, itni t

MI* 4 441P3~ -M'-,
vwt 1 miu " "t I.MTHIW101KWCUII

""V'4 TO Q' I, ~mm no

fI~ftYLST ASKEW ' .1

AERY1. ASKEW-

I'~r itit ..

oron. 
-.



ThI douett hIrpry9 ieUie tu
Covrnen .ItI-unse o h urto ftocnrc nShlIerf-odwe olro rqieo W

rHa. yAT to th-o. i&ades7ro SevcsTcnclblr*1n Vy r~~o alttoIrlvo ,Vrii
NGI CE:~ TW -CMN C-TR3 N r-DAI.AFC

NAI1A DEENE OF TH aIE TTSVr.M

$f

OF~~~~~~~dcmn TM ESe propertyE oASfILEl~ ... 'ECAM 0

T 1 7 9o110en. 1t is frnihe fo the dE~ ~ of th0 conrac rI aC0WENT



Nr

80 1 DISCREET

t PM TZ.V MM 11o.6!3
D t -16SEP1958 A

V,= or a Am .n .2! -is J§ ITnu

I*  P . o -u of t ohbsdliW rslbt beart with (Z or JX at ooentrtiona.
' o= a= t=mtelY 7C% of ncxa. Thav s. viba no cha-p in t-e a=-lijd of , ; " ' .,. i

cotratione

in heart rat was m= marked, t in a few cases th t. , ceased to

boat. There vast in maditiong a doeae in tbs amplitud~e of otraotionq '

.* 3. P25 (25fid&ml) cansed a return to 80.C ot the initial hert re
•i.thin 30 mintest 'oth wlAn the agents had beenouzd alor or togther

.ere wu no evidne to sug'es that either M e cause MW.
,:Wo&%-dal ftcge at the cooonations U~o
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It.hasfreuenly eenshon tatthecrsncpospcru OCV~n3 cus
bot a all14 loo prssue ad rdu*io in heart r~La in mot Eeoiet

(1, 2) Kvrpfwdrc tdo aobe are u nteefc
ofsc eo... nd on> the isue pefue boart. 16Sli r19 StogK3

(1,er t). depessant a~drct aion ofg' b~ nteear+,iva outd pon it e
The schanges n tde isolMa rs tatd bpr uio ratnt Siof~ (h)
heatowth ti blod 4ml pressur a bee' n ert (5 at n # 'whil
using: Prafdcalianthe do icrl. ng Dpimpainp is wtout foose

'forA ha itrwberof ntftl&&ntoInoudng o eai wore uied
redcin te re fssant ationof at ng trat auias & rkeotontiayd

ao an Brom (7) sha in th bo t htn heaptrat o, aito of otao
tvin the yonth isolated rabbit bmtwrsha dorisoceb Vant ra(6

reduingtherateof ponoriousp boa.n ra it waae of u roots
ofArso anUrn 7)soo h to heart ate S-2dillrpltd fonr

pArcpyl notliphoophonoflud t ~ n ~-ioy~no~j'
' &ttl t~tbylphozrphonothiolato (VX) on the isolated rabbit h3&rt. nc 6*

f tx-~fre lo in foard in the blood of rabbiti after uingle doica of antiChg '

coound4 xed3-Uri-r-iut--(8)rStowez4.(9)-?at a lovel e~ approximately *. 1
10 rap26Jrsl the effect of incluiding this conoentraticn of A~b in the por-.
fuion fluid)'on the raspon-so cf tho heart to GBl o VX vats also ntudied.
Th ability of 2-17 etanoouphoat
(M2) and atropine to rerao, theme offee-ta 4a&jA- imsigt,

Pomale rabbits of voight.i.5-2*5 ka woreo killed by a blow on the hand
and the heart was rapid3ly rmovedp vwxhod "n cot up for porfusion through
the aorta by the mathivI of Lnn-rndrff. The yorfusion proasu~e for oaoh
exporimont %&a kept const~nt by the use oC MAriot b6ttle3, P'easurca Of
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38-cm z tr being used. The earts aere trfua a 3 ..

5o1Utiei O) &4330d With 93 2~ to gi va~tve a p of 7..-7..5. The
heart vas partiall.y enclosed i.n a waor jacket kept at 3700 to keep

1 al fluctuations in 4ir temperature to a Mia .tl nr

A thread conested tbe apeox of the heart via 2 Vulleys to the recording

-lever. Mleotrical contacts from this lever ctivated a digital counter

which was used to count the heart rate over 30 seoond periods. oow through

the ocronary vessels WMs measured using a drop rocovder and Thorpe impulse.

counter. The BOG izs recorded on an Ediewan Pen Recorder from t.ao vrick

electrodes applied to the right and left vontricles of the hoart.

The hearts vere porved f3r proxiatoly 30 minutcs with )L o'"

# -,,-solution alone by which time tho rate and appiLuae of contraction had

solution -as then perfused fra a- end resorvoir for a period of 30

* "minutes,- folloved by MaSwn's solution either alone or containing P2S

In oxperiments in which .dh vas used, tho concontration in the por-usion

> " fluid wa 10 m/Ak l

The heart rate at the oommnoevent of each eperimnt was taken as

"" " :C0 and all subsequent rxtes ero expressed as a of tho initial rato.

'" "+  "Chan=ges in the arlitude of contrzotion v c enressod in the == marmnr.

In a few oases rabbits wen retetreatod with rosrpilO.* They, roceived

laterp a3 suggsted by 3=!alh Rand (11).

After the stabilization period of apprca iatos 30 minutes the muta

+- . boeart rate was 84/30 soc (SD. a - 1 136 "Art) 5. ontrol. exporizonto V

, .are carried out to determine- *t- oha.gos in-hart rate and applittado

of contraction occurred ovor a f"rther period of 75 minutos. Per the [
first 30 minutes of this poriod the heart was perfunod with L&"Unle,

solution alone; tho porfusion fluid was then changd to ono containing

P23 (25je/rl) ar airopiro (2/4e/ml). This onablcd oocjrisons to be

mado betuon ka) normal hart, agent troated heart end (b) nor I heart I
trated with P23 or atropino/agont troatod heart plus P2S or atropine.

Daring this 75 minute period the Iwart rate foil progossiW
3 Y to n

mean of 921 (range 859~,the rato of dvoroase being unaffcotoa b.-
the adition of P23 or atrcpine.I .

The enplitude of contraction inoreaed to a m3an of 1O9 by the en,

of tho 30 minute porfusion with cYamnlo oolution alone. On changing
to p:er'usion frori a eond roorvoir, a temprary increase or dooraso
o in fmplitu ro ma s ocurrod ro m loo of the contunt of the p'.rfusion

f fluid. Attempts to eliminate this artafaot by vnriou3 noane voro un-uo-

Ioes~ful, but the amilitudo returne to its previous levol withiln 0-15
, ,minutes and t~troafte rominea vitually ounstant .in the control

!, .- . -. ----- ".

I WKt'01 7.6 g, MIl 0.42 9, Co*fl 2 0-24 go HaUiOzi 0W43 s, IHaM0 3 2. S,

_ deatroao 2.0 g, suercce 4.5 g, distillod water to 1,000 =l.

I
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experiznts. At the end of the 75 minute period (which included the .

period with P2S r atropine) the zWan awlitude was 04; (range 100 -
Ii). h at tb concentration used of 10 m/0/ml was found to e without -
efeatt on' the heart rate although it caused a wery alight gradual increase
itt the s:,liide of contractione ,

-26 '+i ets a8 r l ~r ran8 NMp~tuae of contraction .I ~-2 Mfet Of C andV en______ t

Hearts ewrperfused fr periods of V minlts with CB or VX at -.

conoentratiors of 0.5, 0.05 and O.O0516/m! respectively. In all oases
the agents were found to produco r-rling degrees of bratdycari - Pi9 \ '.. .

shows the mean effect of the two agents at these three concentrations; a 4 4 .

detailed figlues from which thse curves were drawn nre given in Table AZ, lp "
d.ippox 1. M, 0.005/ig/m had a less marked effect on-rate than sit" . •

of the two stronger conoetrations. With VX the effect on rate after ,.

30 minutes perfuxior was the saw for all three concentrations. However, .
Vith both- agents at each dosa lewel there" vis a marked variation in the * . ..
r-ons i of dW6fer.r hesrts chwns independent of tho heart rate at
the. o~umem-nt A! the .xperont. Fm ezoplo with 0.5/&M/ml - ',
(22 hearts) the -ate *fter 30 minutes had faLlen to a man of 67.3;f with •.

a rage of 43,5 - 83.%o 7or theaw oaoontration ofVrAthe manlF . rate for 15 hearts was 72. with a moe of 61.0- 83.4l4.

-,- As shom in Yig.2, G and VX hadlittle effect on the aszpltude of
coftraction evn at the strongest concentration used (0.3".., .mi'i

Atted- -9 so An a'* goe. q~g s t~LAj

*-a&h pr~ce054j po= a~h thero bwas a rrs draseoa in th tFi-

-. , 0fe conasetion t e. h t o a antio of with heatnd . ,

a ~ I a3 fwit cue (Q.5g/o ata thwndot3nints ig.

Zne fthe m0mnuep riod With si GO; ou of iiad e out of 13 wea re

srtofpped with omer tith of 005 a wer t0,00 n fMIroso me h'ts . .
" l hout of 12p an! in t ofl batd othe d it. t oeo m,"

", spotg onntrations op V (o ly hearts hich contiheb ••-torn
-, - aft.er t the full i0 in. wth pio& o S inclued inthe ge) ). *

n h vary e oas t ~h r wa uporesve disappeare whls the a mlexbe -

(0)) afeithe ~ a ti05A9me itra get hat the and.V nod had tintekeng2
of the 3G occuion of proof.e alohwgh the basi ..c pat,=,.
... u e, In th o o

"',.oas in tr o T intervl ccra~cmi-tan ith caorda slowng ( g 3 ' . .

. " ' o alteredine aaete Ite was anyvor foowed yan miied T wave Ino(t2,s "

•0) afe O~ the al tne in teval mtue of that thl~en ooVonodhdtake Ilk.
0t" 0hA functonQ aro of %iplammakhedre m~on " . "

' .emr urlt~e. n he nortyofo~ostb o13 fH~erohn ' "...

ilealin t 8-Ttntov o~oont~atwitho~rdao sowin (FA.t.b
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"i ":"" " When "boorts .... ... _.ut"" _-, m V1 2b m atr= a eod" ,.
-. t U4 , 4 4 4 o o r

ln'XOAX Aii*, pZ(2

cm's" a recver ofg. aziirtrtst*M9 of Ath ±~Znit s(i
30 2d' uto rardless of l etbgr the hfA~h. (ThsOUOO .ACh Vag used wit (MC VAI, the sA&= 00nonrtion ofAcainolUded in the r-23 and itropins soluitions).

and bad reached a m~n within 2-3 airutov; wo howni Table fterj Wih at opin (2 iag/ l) t e r t v as ahm o ieab fsth edegree of rooovery was a2.ao sltiot3 greater since the heart rate rotwrnd,In the absenose AQb, to aamof &t 2,'t at ue..,

r ~( !r ... .. .....o fm... 0...$Of-u "4 4 " '

","0" 5 7 ,:7tA 8.5) 16 .%6(-8-.9) 104,,7(!,+9.6)1 1 ' .a !

0.00 _' 834,C .3' ;.2) .97.j€ 12.) 95.5(! 2.4) : ;

C8 Ah 0.05 1.0 1 4.0 ) 9006( 6.) 6.5:} ".
.. . 9

•'ea ofA i osus m ti

.- 4

I 30RB - t 30'

0x .5 4 74.8(! 6.3) 6s.U( 5.9) C8.0(169.6),.-
0.005 4' 86.9(:1.7~) .95.3(! 3.3) 95.3(! 2.4)

I i:

YX +-.; A+ *0 4 . 8. 0

4o4
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The doozease in amplitude whioh: ocoinzed wh~n the agonts Ymo
perfused toge ther with ACh wa cou2.tebr reversod by both P2$ and
atroine as shown in Tab~o ,

Reverst of _jiaa deohang hXb 2 ana A onine

+ AM (I 01 ml) SnerluiodfromiiO 30t
* I-

.o6p&/i) i
30t I 40t 451 551Q6

P23.z 7914 93.8 95.4 95.1, 98.6 99,8

VI 75.9 97.7 J100.d. 103.0 103.4. 102v9

Mtrvpile CZ . 68.5 95.0 95.0 96.,2 97.8 98.5

____79.8 12.8 10".5 10",.5 10".0 icj4.o

Gand VX at the oonoc trationd uzod o without effoot on the rate
-of ocronsxy flow*

j7. M2e eff-cot of ~Retra~zntjt of rabbits with rasorpina on tho
bndRu joadia 'orod:gcod by C3

Tho effoot of 0.5/jg/ml C on hearts of rabbits pretroated with
*reborpine to depl.oto thher of its storon of adarvnaino and nor-ad i

(12) ras in~ostigate~d in craor to doto~ino wrhathor tho mrkod variation
in tka dogrov of broAyoaxdifx prodacod wa due to a, raeloa of adranalinoe
The results are given in Table 111i,

* Tab* TU

Nube )&'an hoart rate ( or' initial rate) and S.
* of hearts.lt2' 2 ~ J?

Ioecpn(79.2 j70.5 I68.7 68.3 67.6 (67*3 43.5-8305

No Ietyn 22 (: 104 -71( )(I1,) 1.) 14S
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AsU wil Wi sW.LO frmteVbe'hre fas no sipifiesnt tdiffrenoe f ,
betwoeen the groups of bearts .

DSCSSON. ...

Porfusion bf the isolUtd rabbit beart with GB cc Wat concentrations
of 0.5 - 0.005pe/ml caused a redvotion in heart rate but little o nge in
the amplitud of oontrmctiono 1hen thb agents wore pafued togethor with
10 xpVl ACh (a concentration, which had to doletericu effect on control
bears) the reduotion in rate was more, mrked and there was in addition adooroaaa in tho amp~ltuda of annrmotiona jl susceptibility of differee.

hearts to the action of the we concentration of GB or VX, howoverl' shoedo
a fairly wide voriation# In oimil o-pei~nts with eserinoo Drisocoand
Bun(13) also comnted on the varability btsen. different hearts.I lts .n t ined yt oflmant Hroftin, W lton t b alo k (i)

o the isolated heart, lod those authors to mgoot that A h acts on cortain
intraoar iac strucituros arA ati=Llatoa them to roloaso adrenaline. Since
adronaline will produce an increase in heart rate and amplitudo of oontrao-
tion, it seemed possible that the variation in ropons of inaivi&a. hearts
to th action of B and VX might be due to a vaiable release of adrenaline
by thos agents# The effect of O.5 /zl G3 on hearts frm rabbits pre-
treated with reserpine to doploto thir stores of adranlina and to-
awrenin as therefore investigated in ord1 to determine whether there
wold then be a more constant response. Ho-ver, oinoe ttw S.D. of 10hearts fro reserpino-t~eatod ani~nls ww as groat as that fm nczaa heats

(Table III) it eecms Unlikaly that the release of adrenaline from the heart
could account for the variation found

4I ]Bu3Iring and DBw=(t5) working with iso3ated auricles obtainod results
which suggested that the normal rhythic ocontractions wore dopendent on
the zynthosis of AOh. 13-snd rot-togoda (16) later investigated the aot*on
bf eserine on isolated auricles, since if ACh controls, the rh~t -io movo-
=hta of the heart, then the Ch3 present zight be eopootod to play a pxrt
in controlling activity by destrcying the COh. They found that osorino
causeda rodution in the rate of apontooounly boating auriclei, suggesting
that there is an optimal concentration of AOh for tha mintonance of tbo beat
and that amocemto in eoas of thin deress the rate*

It has been shown by Thttor and Trautwaeln (17) hat in the sinu.a
vellows of the frog hoart during diastole a slow dopolarication, the paoe-
maker potontial, aevolcpso !ar.hall and VaUghaln Uilin (8) Dinilarl
found that in the rabbit auriolo the paomakor pr duoo roguar7 ccurring
potentials to which the rest of the auricle can respond with 3 rcqaptod
action potentials. It in suggtoed inaud Pand (19)) thht the synthesis
of A£h by cholino .OCtylnso m'intains the roatir. wrbrane potentiAl of
the cwiole at a throshold level for a propagated rsp=o80. This re stin
potential is increased by the application of Ah or oarbannloholira (Burgon
and To=,c.; (20)), .ntiChE compounds might also be expeotod to oauso an
increaze in the resting potential by causing an woounflation of .OGN If
this is .o,, such copo,,is wculd be oxootnd to slow the hwrt since te
paccckax will have to undoerO a arr.tor .,a;o of do, 01iaion in or

- _ to reach the critical levol noosssax' V05- the P-odUo'*in of a Praqatod
ation potential. ---

I P p )

... 6. . .. . . . . . . ..,:'P " .. . . . . . . . . . . ..
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C t With the exception of the most d.lute oncentr.tion of Q3, all con-

ocutrationa of B and VX were found to riduoe the heart rate to a mean
of approximatelY 7C% of the initial rate at the end of the 30-minte
perfusion period* As calculated from the 2nd order rate constants for

both inhibitors at 370C, pH 7.4 - 76, the strongerst oorcentration used
Los. Q.5/Lg/ml, in abcut 100 ti.z3 greatar than the miuS~m ocnoontm-.
tion which would be expected to produce total inhibition in vitro nf
both true and pseudo-ChS within 30 inutes. Assuming thaz the heart

ChE is reasonab.' accessible to GB and VX, the activity of the isolated
heart a'fter 30-minutos perfusion with these agents should therefcre
represent that occurring in the absence of try Ch activitya Than
10 m/ g/ml A1h was present in the porfusion fluid in addition to GB Cr
Up the bradyordia produced ias considerably more marked, whilst in
one or two cases the heart ceased to beat* This grouter effect would
be expected since the concentration of ACh around the pmoomaker mast
be higher 'and in the presence of little or nn CM1, the rhthmic activity
of the paoemaker will depend on t.y, rate at vhich A~h crn diffuse away
fran the site of action.

It appears that the heart =~ a ontinuo to beat in the aseance of

ChS activity, provided that rwih of the excess ACh can be remaoed viathe coronary circulatione The difforrzo in "h degree of slowing
produced in different hearts by the same concentration of G3 or VX might
te explined by a difference in the auribe in tho
region of the pacomalkr to the action of ACh. Altermatively. the amount

of ACh synthesised by the heart, whilzt osetant for individual hearts,
=y vary with difforont hears. 1t has been showr for instance by
Bubring, Zottegoda and Shelley (Pi) that the absolute amount of true
and pseudo-ChE activity varied widely in auricles from difforent rabbits.

*Wben hearts were perfused only with Mao n's solution after a period
of perfusion with GB or VX, there was n increase in heart rate. Atropine
(initil) hoove , rapidly restored the rate to at loast 9%. of the! initial rate, It has boon shoim by Burgen and Torroux (20). that following

the action of ACh ci carbariloolino on the auricle, atropine will rmduce
the resting membrare potential aproximately to norzal. Concomitant with
this antion of atropinm a corresponding increase in heart rate would be
expected, Burnand Rand (19) say in their discussion 'The conception that
choline acotylase normally forms ACh to maintain the membrane potcntial
has given rise to the question w*q the oontraotions of the atria under
normal circumstances are not urros od by atropine. Thq rapid action of
atropine on vagal stxlation my be duw to vwgal ',Oh boing liberatod at a
point which is extrwollular. ACh formd constantly by the atria May
be intracollular and therefore not so readily noutralitod'.

25 g/ml P2S is the peak blood lovl found in rabbits approximatoly
10 minteo after an intramsoular injection of 50 m/kg (22). This con-
contration of P23 produced a recovery in heart rate to a noan of 80-9Co'
or the initial rate within 30 minutes for all cowcntrations of GB and

VX both alone and with ACh. The slower action of P2S coopared with ,

atropine in restoring the heart rate towArds norml could be explained
by the time taken to reaotivate sufficient Ch to remove the oxcos ACh.

G3 and VX had virtual3y no effect on the amplitude of contraction of
the heart and there %%s no indication of Mrocardial damnge. .lthough in *

the presence of AChp GB and VX onuse a fairly mArked roduction in amplitude
this was rmpidly reversed both by P2$ and atropino, Ptll cre, there was
no apparont differonoe between the actions of GB and VX ard it has it*w
vicusly been sheen by Awtha and Wills (23) that G3 causes no srooardial
damage.

I/ i
/4 '
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is* Perfuion of the isolated rabbit Ieo~t with GB or VX at Concentrations
of 0.5 - 0.005/1&/n oauacd a red tion .n heart rate to a moan or' approx-.
izately 70,4 of nornal, There mas v.irtual13, no ohange in tho a ~tude 'of
oontrlu tio..

2d Then GB o V% were peri'usoa togother with iO m/ag/m1 Ih the reduction
in hea t rate was more marked, wilst in a few casos the heart ceased to
beat. Thero wis, in adition, a aocrease in the amlitudo of contraction.

3N P2S (25/a/ul) aase6 a return to BO-C4 of' the initial heart rate
within 30 minutos both whon the agents had been usea alone cr together
with ACh With atropine (2ps/ml) recova of heart rate was considorably
ftster and roached a man ofat least 9 ithin 2-3 minute..

J4 T-2 or atropine also rovorsod the applitude ohangs produood by GB
oVX togethi ih A~h*

5& There was no evidence to suggest that either GB or VX caused a*r.
swrocardaa da~aage at the concentrations used.

:II

Mfiss J, Stratton gSvc teohnical aasistanco.

48. . . U'f4 V..J 3

*(8gd.) "T.L.S. ells.

S.. . Sup-4, Medical Divisions
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eoh. in brackdts . -

II

A =m ("On meanCf b),'-+- rna 0MnIrt

- 5  10' 15t 20' 25t 301

0 0B .5 22 79.2 70.5 43 68.7 68.3 67.6 67.3
(10. 4.)j (! ii.7).'(±i )(± 1o.5). (1.5) (!±10.8)

. 0.C5, .6 "0.4. . 76,4. 69.5 67.3 67.2 65.6 j
, (- 5.9) (Z 7.8) ( .3)'(!-2.019(, 3.2) (1 2.2)
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s f le DISCREET

- 1 The effeats of V 4A6ents on isolated 2iZerfse rabbit heartts

0 O~uts on v 214A and iL Technical Meorandum 23-6, 1958.

In M, Technical MUeiandim 23-6, i958p it is stated that at tho

Telfth Tripartite Conference a U.K. doogate asserted that the U.S.
Repwt CMR " ocnoering the offets of V agents on the isolatod
rabbit heart was in errr and that the repertod offocts wero caused

% by the prcpylate gl5ycol in which the stock V agents ware dissoivod
before subequent dilution with saline, Since the chief oxporimental
variable betveen U.S. and UK, wcnk was this use of propylene z)yoolp
it was suggested by the U.K. delegate that difforencos between U.S.[I I and U.K. results migh4 be duo to this coupound.

In OdIR 2148, control curvs ahed changes in both heart rate <I
and amplitude of contraction. The rate wams reduced to 8% and the
amplitude to 70N of ncm-m in 30.minuteas. CO erable U.K. oontrola
gave a moan reduction in rate to 92 of nowmal in 75 minutes vith no
significant change in amplitudo.

In Technical omucrandum 23-6, the U.S. have repeated the control
experiments to determine the offoot of propylono &3yool on the hoart,
and now find a alight increase in the amplitude of contraction. Thos e

* results thas differ from those reportod in CMR 2%8 and are ccvarable
with U.K. findings. Also VX (0.05,kv/rnl) ia now shown to reduce the
amplitude of aontraction by a mean of i5Fb (3 hearts) a comared with
a mean of 5% (5 bearta) which was repxtod in MIR o48,
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