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1o 4n hexct rate was more marked, whilst in a few cases tho heart ceascd to
: beat. There was, in addition, & decrease in the amplitude of oontraction,

.3 P28 (25Mg/ml) caumd a retum to 80-908 of the initial hoart rate
. within 30 mimutes, both wien tha sgents had been uned alons or ogother

with ACh, With atropins (2Aw/ml) recovery of leart rato was conaiderably
fanter and reached a mean of at least 90% within 2-3 minutos )
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I g Ry L AND TRRIR RZVE2SAY, BY P23 AND ATROPII®
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I SR o 2y
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[-s T 2 4, Perfusion of the isclabed rabbit beart with 3 o VX at concontrations
poe F oo of 0,5 = 0.005//vl osused &-redustion in beart rato $o & mewn of approx-
b imately 70% of normale Theare wes virtually no change in ©he amplituds of
;E R contraction, .
%& o’ 2 TWhen GB or VX wero perfused togetber with 10 mAig/ml ACh the rodustion

[

4, P23 or atropim also reversod the arplitude changes produced Yy GB
o VX togothar with ACh,

%, There was no evidenos to suggest thad oithor (3 a VX causcd any
myocoardial damage at tho oonoentyations weds
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“.+-...  TESFEVECTS OB GO AND VX ON THE ISOLATED RABBYT JEART
Com TEE D JIROPLE

et oy

It has frequently buen shom that the acganophospharus ccmpounds causs
both a £a1l i1 dlood pressmuwe and redusiion in heart rats in most species
(1, 2)o Howsver, few direct studiss heve been carried cut on the effect
of suwh campounds on the isclated perfused hoart, Quilliam and Stxong (3)
waing D¥FP, and Saderno and Coon (4) using DFP, HETP and TEFP found some
decrenss in the amplitude of contraction of the hesrt, tut litile o no
olfeot on heaxt rate oven whon relakively high comentrations wore ussds
Howewey, the doprussant action of ACh on the heart was mxkedly potoniiatad,
The changes in amplitude found wore not alterod by prier treatwnt of the

toart with atzopino, Similarly.it has been reperted (5) that GB, whilat
cousing bradycaxdia 4n the dog heart-lung preparation, yas withot effuot
evon 4n large dosos, on thy isclated xobbit hoart, Driscee and Durn (6)
*foand that a number of antiOhR agents inoluding IUP wore offootive in
reduoing the rate of spontonecusly beating rabdit awrdolsas ard rooently
Larson and Brown (7) showud that both hoart rate and arplitude of contrace
tion of the isolated rabdit beart wore sharply docroasod by V-agorzts.

»
o=

. * 2aAhe-work-repertod-bere¥s cosparison-bis-been rado of the effoots
of isopropyl mothyiphosphonoflucridats (GB) and S-2-diinopropylapincotiyls

¥~ o-sthy) mthylphomhoncthiclate (VK) on the isolated robbit heart, Sinso G

fres 4Ch ia faurd 4n the bleed of rabbits aftor single dogos of antiCh®
cocpounda {Barnaz and.-Duff-(8)y- Stawars-(9)Pat a Jovel o aprroxinatoly
10 n,hg/nl, ths offcot of including this concentration of ACh in tho por-
fusion fluidon the rosponse of tho beart to GB o VX was also studiod.
e ability of 2-hydroxyindncesthyl-N-mothylpyridiniun methanosulphonate
(P28) end atropine to revsrae these effects -mp:’.hi‘\_& invostigated,

i {\\
MATTRIALS AMD METHDS \
Female redbits of woight 16525 kg woro killed by a blow on the hoad
* and the hoart was rapidly removed, vashod and set up for porfusion through

the acrta hy the method of Langsndarffs The poxfusion prossure for oach
exporiment was kept conatant by tho use of Marriot bottles, proammes of
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38-4,5 cm weter being ussd, The hearts were perfused et 37° by MaBwen'a
- solution®(10) gassed with 955 Op ~ 53 CO3 to giws a pH of Tuk~7.5. The
roart ves partislly enclosed in & wator Jacket kept at 37°C to lwep
1ncal fluctuations in alr temperaturs to a minimam.

A thread cornscted tho apox of tho hesrt vis 2 pulleys to the reoarding .,
- Javer., Rlootrical contzets from this lever activated a digital counter
which ¥as used to count the hesrt rate nver 30 seoond periods, Flow through
the ocronary vessels was reasured using a drop recarder and Thorpe impulse
counter. Tho ECG vas reccrded on an Ediswan Pen Recorder from two wick
electrodes applied o the right and loft vontricles of the heart.

The hearts were parfused for approximtoly 50 mimutes with dclwon's
solution alone by which time tio rate and asp?itude of contraction had
vecexe virtually constant, Tho agent, G5 o VX, dissolvod in vEwen's
solution-vas then perfused frem a-second reservoir fora period of 30
pimtes, followed by dcBwon's solution oither alens or containing P23

(25g/rl) o atrepine sulphate (2 Jgfrl), for o furthor 30 ninutos,
In cxperiments in which ACh was used, the concontration in tho porfusion

£1nid was 10 mAui/ale

. Ths heart rate at the comencemont of each exporinent was taksn as
4004 an3 211 subssquent rates wero expressed as & 45 of tho initial rates
Changes in the aplitude of contraction sore oxpressod in tho same mannur.
In a fex gases rabbits were protreated with rosarpino,” ‘they rocoived
145 2g/%g 4ope b8 hours buforo uso and a furthar 5 mg/kg .ve 24 hours

. later, as suggosted by Bumand Rand (11)e

RESULTS

i

Aftor the stabilization pericd of approximately 30 minutes the rwan

' hoart rate vas 8/30 soo (S.Ds & * 443 436 bonrts) 5 control oxporironts
wore corried out to determine what-ohangos in.boert rate and arplitade
of contraction cacurred over a furthor pericd of 75 nminutos, For tho
first 30 minutos of this poried tho hoart wus perfunod with Lebvon's

- solution alonoj the porfusion fluid wms shon ohangsd to ono containing
P23 (25@?% ar atropino (2/ug/ml)s This anabled oorpardsons %0 Yo
mado bebweon (a) normal hoart/agent treated hocrt cnd (b) noreal hourd
2vented with P23 or atropino/agant troated hoart plus P25 ar atropino.

* Daring this 75 ninute poricd tho toart rato foll prograssiwly to a
moan of 929 (rangs 85-9%%), $ho rute of dvoroaso boing unaffcotod by
tho addition of P23 or atropind.

Tho emplitude of contrnction inareased to o menn of 1053 by tho ovd
of ¢ho 30 minute porfusion with McPmonts oolution alomo, On changing
%o perfusion fran a scaond rosorvolir, a tempoxary incroase or dooroaso
in amplitude always cocurred rogardloss of tho content of the perfusion
£2uld. Atteopts to oliminate this artofeot by various rmoans woI¢ unsuo-
cossful, but tho amplituds rohurned to its provicus lowl within 10-15
pimtes and thereafter ronined virtually ounstaat-in tho control

S S At G )

NaHgPO, 0u1h3 , NalCO3 241 &)

KL 0.42 g, CoClp 0u2Zh g
%01 ,000 nl.

00), 7.6 g
suorceo 4e5 g, distilled wuter

doxiross 2.0 8,
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experimntss At the end of the 75 ninute period (vhich inoluded the
period with P2S or atrepine) the mean amplitude was 1069 (range 100 -
1153)s_ ACh at the concentration used of 10 mug/ml was found to bo without
offuct on the hesrt rats although 4t caused a’very slight gradual increase
in the acplitude of contrection,

24 2ffoct of B and VX on hoart rate snd anplitude of contraction

. Heavts were perfused for poricds of 30 mdmtes with B o VX at .
concentraticns of 0,5, 0,05 and 0,005 ig/ml vespsctively, In all cases

. the agents were found 4o produoe varying degress of dradycardis: Fig.t

shows the twan effect of the two agents at these tlwee concenirations;
dotalle? fipmes from which these curves wers drawn ars given in Iable AI,

Appondix I, GB, 0,0051g/ml had a less marked effeot on-rate than oither

of the two stronger conceutrations, With VX tho effect on rats after
30 minutes perfusion was £he same for all thres concentrations, Howmver,

' with both ugents at each doss level thore was a mavked variation in the

response of differcrt hearts which was independent of the heart rate at
the- ccmemsemont A the experiment, For example, with 0.5 Ag/xl &

{22 bearts) the rate after 30 minutes had follen to a mean of 87.3% with
& rangs of 43,5 = B3, R, Por ko sww conoontration of VX the mean
rate for 15 hearts was 72,5% with a ranpo of 61,0 = 8340%

As shom in Pige2, @ and VX had Qittle effect on ths azplitude of
contrection aven at the strongest concentration used (0.5/\1& td)e

3 Bifect of G and VX fn oressnoe of A0h on Jwack Tate and splttule

. In’thd pressnss o u0h, 40°m Ag/umi, G)-and VX-ab-conostrations of
0608 and 0,00548/ml prodused a marksd tradycardia as shown dn Figed

-

. In & fow cases there was a oamplote cezsation of hoort deat witnin
. the 30 mimuto pericd, With C3; 2 out of 14 and 4 out of 13 hearts

stopped with oomoentrations of 0,05 and 0:005 ug/md respectivelys . . ...
Sindlardy 4 out of 42, and 4 cut of 7 bearts stoppod with the odw J
responding conosntrations of VX, (Only hearts which oontimed to

 Seas throtghout tha full 30 minttey parlod are included dn the grepbe)s |

In tbe pressnce of ACh, thore was a progressive dacrense in the amplie
fude .of contration of th-ht;a.rt t0 & poan of 67F with &8 (0.0S/u_v’nl) and
73% with VX (0,05 Ag/rd) at the end of 30 minutos (Fige2)s

e 'gg_rocé of GB and VX in presence of ACh on the ¥CG S

In view of the marked tradycardia which ococurred whon GB o VI wero
perfused fogother with 40h, ECG rooordings were talsn froo some boarts
40 @~tsrmine whother thore waa any gross change in ths ECG, In amirol |
exparironta alight changes in the amplitude of the different cocponsntis
of tho BCG occurred over & perdod of time slthwugh the basis pattern
rominad unaliered, In the mjority of cases thn only furtner change
scon in the ECG after perfusica with @B or VX togothor with ACh wos an
increase in iho S<T interval cenocmitant with cardiso slowing (Fiz.3,(b))e
In a vory fow cases the F mave disappoaxed whilst the OIS oorplox bacwx
altered in sbaps, It was, howovor, followed by a medified T yove (gl
(o)) aftor the normal time interval suggeating that the 4~V nodo had teken

tvor ths function of poocpakeXy
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‘ , S SVRR209 L0 roverse $he effeots of GB er VX
ST IS e
o T -7 When hearts wore psTiused, with MoSwen's walotion alons afder a period
; AFTY - of parfusion.with (B o VX, ﬂlu';.u‘stao N

) 1 resuvery in teart rate, Hotever,
S, S R T T as shomdn Fig.5 and-in de B Table AIY, Appendix’ X, P25 (zzﬁym)
NN e %ﬂd 3 Tecovery of heart rate.to 80-90% o{ the inttia) rn!'.&ﬁ n

: © ' With atropim (20/51) the rate of recovery wes considersbly faster
t. 1} ..  and had reached a moxinm within 2-3 minutos; as shoms in Tabls I the

Yl .. degres of recovery was also ightly greater since the heart rate veturned,
. U in the abaence of ACh, %o & mean of at least 958 of norml,
‘.l“‘_ . - ) N toe N ’ N : . . . N X
P 3 L ’
SR . @ a VX Ferfused from 0'e30!
Ve vofod R e ' ’ t - .
CERLEE SN © e s dropine (i/adﬂ)pmrm”' otwexds -
U S Lo bt L AOR 40 g/l Mig. dn beackebs u 8.3,
.% N 4 . ‘I‘(:ii‘». g Ut ’- ‘;, . °. prenlie
S I S L .
,..,.,._»:4.-4‘-”4 FOPEDEN - - «
;’.. f Q\. ‘8'“

;  Cobos | Muder | Moan hoart rate (£.of rate at 0' min)
[ el | SR S
K ’:‘ - | 005, 7 .. '.-'0-1(; 8.5) 165,5(3:5.9) 104, 7(2 9.6)
e T e s B6(232) | 97a(22) | 95.5(% 21
177 | @esm 0,05 5. ‘31.0(:11;.5) 90.6(2 6,3) | 8.5(% 5.8)
| S © ] o005 | T3 .‘ 55,00418.0) | 96.8(2 53) | %7t 57)
K N
N
2

f S v 0,5 b TeB(2 63) | 9652 5.2) | 98.0(2 640)°
LT 0,005 | 66e5(210,7) | 9563(2 3.3) | 95.3(2 2.0)
) ' VX4 &0B| 0,05 “uso . | 890 6.3

I .

4 .

t . L

‘\u * b : ' . - .. e '
' ; " ) S - .

§ o1 .

82CRR7?

‘1 5 be =

a4 s

i /f» .

3 t ' ’ " . i

g - ' . o . . U S




SEGRET

< pemsai

Ihe decrease in amplitude which ' ccotred whon the agonts woro
perfused togother with ACh was coopletely reversed by both P2S and
atropine as showmn in Tadble 11, . ’

s e oo 8w

. "

Table II Lo
,Reversal of Amplitude ohanges by P2S and Atrovins
; ‘ . e - + ACh (104g/ml) ) perfused fram O' = 30! 7 \ 5
. % FSUPRTI I v, R I
t ) Lovm s ..+ ¢ Atwopine (2/’8/”1) o s,
o S a ‘ ) porfused from 30¥ onwards = .
K - PZS.(ZS,ug/ml) : , . : [
[y } ‘|
f 5 ) . .. . ‘ - Z I 1
. , i : Agont Nean aiplitude of oontraction (% of ampe at 0F) ’
: ‘ ~)i v | {0.05mg/m0) T T,
N -1 30t | Lot 45! 50! 55! 60! e
PR |- @ |79 | 9508 | 95 | 954 | 98.6| 99.8 .
. L Ve - | 750 | 97,7 | 100 | 1030 | 103, | 102, ;o
; Mropise 1 @ . | 685 | 950 | 950 | 96,2 | 97.8| 98.5 R
T . vz 79.8 | 1028 | 1045 | 1045 {10440 | 1040 o
" N E
: , . Wmore merked ECG changes had cocurred after perfusion with G or VX ’ i
: . and AOh, atropine and P25 rostared the BCG 4o narml (Figs. 3 and 4), i ) ': o
f 6 Goronaty flow C . . _ ! a
| . 1
' (B and VX at tho conocutrations used wore without effoct on tho rate A
Z * - of oaronary {low, . - . . ‘ P
N : 7. Tk effoot of pretrentrant of rabbits with resorpins on the ‘ i ' ‘
‘ ; bradroardia produced by B . ~ |
" e " Tho effect of 0.5 ug/ml B on hearts of rcbbits pretxsated with _ ]
: rosarpine to doplots the heart of its stores of adronalino and nor-adrifline .
(12) was dnvestigatud in andor to detorming whothor tho mrked wexiation . [
3 ! in ¢he dogroo of btradyoardia produced was dus to a reloase of edronalimoe Lo 3
f Ths results zxo given in Tablo IIT, . - ) !
{ o1 13X AW ! ;
K . £foot of protreatmant of rabbits with ronerpins oo . [:’ v
§ - . b ja co 0,% np/rl GB . L ’*, i
0 - ¢ i E
. Yuzbor Yoan hoart rats (& of initial rate) and 8.0, ,
ﬂ : ) .or mmﬂ 5' 10’ ' 1‘5' 20' 25' M 30' . Ibmgo i . 'l ‘
- ] . ¢
‘ 7942 70,5 | 68 T ., 68,3 676 6743 5 v.
i | No xeserpine | 22 Y(a'gon)!(2 11.7)‘(:13.0)“: 10,5)| (£ 10.5)] (% 10,8) 4+5-83e5 o
—r o4
85 5 69.5 6505 650“ 6502 62020- ". |
) Rsergtze | 10 |(£758)| (£ )| (£ 12,7)] (2 15.0)| (£ 125} (£ 1103) 00T :
F ’ ,
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As w1l ba seon from the tabls, ‘there was no signifissnt difforence
between the $wo groups of hearts, . '

DIsgUssIaN

Porfusion of the isolatod rebbit heart with CB o VX at concentrations
off Qo5 = 0,005 ng/ml czused a reduwtion in heart rate but ittls ohange in
the amplitude of oontraction, When tho agents were parfused together with
10 neu ml ACh (s ooncentxation which had no dolotoricus offest on control
bearts) the redustior in rate was more:marked and thexre wes in addition o
docroasd in the amplitudo of eontractions Uhs suscoptidvility of different
haarts to the aotion of the sae concentration of GB ar VX, hovover,' showod
& fairly wide verlation, In wimilar oxpsrimnts with eserin, Briscesand
Burn(13) also commented on the variebility betwsen differoni hoavts,

Results. cbtaimd by Boffmann, Hoffmant, Middlston and Talesnik (14)
on tho isolated heant, lod these authors to suggest that ACh aots on cortain

. dntracardiac siructurcs and stimlatoa tham to roleass adrenaline, Since

adronaline will produce an increase in hoart rate and amplituds of contraoe
tion, 4t seersd possible that the wvariation in rospomss of individeal hearis
to thy sotion of (B and VX might be due to a varisbls releise of adrenalinms
by thesa agents, Ths offect of 0,5ug/ml (B on hoarts from rabbits pro=
treated with reserpine to doplato thoix stores of adronaling and nore
edrenalins was therofare investigatod in arder to defermins whother thexre
would then bo a mors constant xresponss, Bowover, since tiw 8,D. of 10
hoarts from ressrplm-irsated andmils was as groat as that fo normed bsarts
(Table III) 4t ssems unlikely that the release of adronaline frem the heart
could account fox tho variation found, . ’

Bulbring and Bum(415) warking with isolated auriclas cbtained rosults
which suggested that thoe normel rhyiicdo contractions wors depsndsnt on
the aynthoais of ACh, Buznand KoStogoda (16) later investigated the cotion
«f eserine on isolated auricles, sincs if ACh controls the rhythmio movew
mohts of the heart, thon tho ChR prosent might ba oxpootsd 1o play a port
in controlling aotivity by dastrcving the AOh, Thoy found that esorino
caused a roduction in ths xate of apontanwously boating curicles, suggosting
that there is an optimal ooncentration of 40h for ths mintenanco of the beat
and that emoants in oxoss of this deprosa tho ratoe

It has been shown by Hutter and Trautwein (17) that in the simus
voncsus of tho frog hwart during diastole a slow dspolarisation, tho pace-
maker potontial, dovelcpss arshall snd Vaughan Williams (18) similarly
found that in the radbit auriclo ths pacemaker preduces regularly ccourring
potentials to whish ths rest of the auriode can rospond with propagated
eotion potentials, It is suggosted {Purnand Rand {19)) thut the synthosis
of ACh by cholino toctylaso maintains ¢hs rosting mossixrane potantinl of
ths miciole at a tiroshold lewel for a propagatod rospenso, This rosting
potential 4s inoreased by the application of ACh or carbamyloholims (Burgon
and Terrcux (20))e AntiCHE compounds might also b oxpootod to cause an
dnareass in tho rasting potontial by causing an acourulation of 40be It
this i3 0, such cocpounds would bo expootnd to zlow the hotxt sincs the
pasomaker will have to undergo a axentor reo of dopolarisacion in arder
to0 roach the critioal levol monsssary o tho produoidén of a propagatod
astion potentials : e - - © e .
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With the exception of the most dilute concentration of 68, all cone
ocntrations of GB and VX were found to roduce the heart rate to a mean
of approximately 70% .of the initial rate at the end of the 50-minute
porfusion perdod, As oaloulatod from ths 2nd oxder rate constants for
both inhibitars at 379, pH Tl ~ 746, the strongest corcentration used
e0¢ Oi5Aig/ml, 45 about 100 times grastor than the minsmm concontrae
tion which would be expected to produce total inhibitien in vitro of
both trus and pseudo-ChE ‘within 30 minutes. Assuming thaw she hoart
ChE 4s reasonably accessibls o CB and VX, the activity of ths isolated
heart adter 30-minutos perfusion with these agents showld therefcors :
reprassnt that ocourring 4n the absence of any CHE activiiy, When
10 nAg/ml ACh was present in the porfusion £iuid in addition to 6B e
VX, ths bradycardia produced was consideradbly more marked, whilst in
one or two cases the hoart osased to beats This greator effoot would
be expectsd since tha concontration of ACh around the pnoomaker must
be higher and in the prosence of littla cr no ChB, the rhythmic cotivity -
of the pacemakexr will depend on tiw rate at which ACh com diffuse away
frem tho site of action,

It appears that the heart oan oontinue to beat in the absence of
CH® aotivity, provided that mush of the excess ACh can be romoved via
the coronary circulations The differerce in the degres of slawing
produced in differont hearts by tho samo concentration of G3 or VX might
be explained by a differonce in ths sonsitivity of the suricls in tho
region of the pacomaker to thu action of ACh, Altexrmatively, the emount
of ACh synthesised by the hoart, whilst coratant for individual hearts,
may vary with different hear*s, It has been shown for instance by
Bulbring, Xottegoda and Sholley () that the absolute amount of true
and pseudo-CHE activity varied widely in auricles from different robbits.

‘¥bon hearts were perfused only with McEwen's solution aftor a peried
of perfusion with GB or VX, there was no inorease in hsart rate, Atropino
(2 jig/m1) howover, rapidly rostored the rato to at least 953 of the
initial rate. It has boen shown by Burgen and Terroux (20). that following
ths action of ACh cx carbarmyloholino cn the auricle, atropine will xeduce
the resting mechraps potential epproximately to nomml. Conconitant with
this aftion of atropins a corresponding increaso in hoart rate would be
expsoteds Bumand Rand (19) say in their discussion 'Tho conception that
choline acotylase normally farms ACh to maintain the morbrano potential
has given rise to the question why thy contraotions of the atria under
nermal circumstancos are not arrosiod by atropime, The rapid action of
atropine on vagal atimlation iny bo dus to vegal .Ch being 1iberated ot a
point which is oxtraoellulars ACh formod conatantly by tho atria way
bo intracollular and therofore not 3o readily moutralized!s

25 ng/ml P23 is the poak dlcod level found in xobbits approximatoly
10 mimfes after ap intramusoular injeotion of 50 mg/kg (22), This con-
centration of P23 produced a recovery in hoart rate to a mean of 80-90%
of the initial rate within 30 mimutos for adl concentrations of GB and
VX both alono and with ACh, Tho slowor action of P28 compared with
atropine in restoring the hoart rate townrds normal could vo explainod
by tho time taken to roactivato suffioient CHB to removo the oxccas AChe

G3 ond VX d virtually no offect on the amplitude of contrastion of
it heart and thore was no indication of myocardial dumges Althaugh in

the presonae of ACh, GB and VX onused a fairly marked roduotion in amplitude

tids was rapldly roversed both by PZS and atropines Furtherparo, thoro was
no apparent difference betwoon the aoticna of GB and VX ard it has ywew
viausdy besn shovn by heetha and Wills (23) that G3 causes no myocardial
dazagos .
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44 Perfusion of the isolated rebbit heart with GB or VX at oencentrations
of 0.5 = 0,005 A/rlh causcd a reduction in honrt rate o a mean of approx-

imately 705 of narmale There was viriually no change in the maplituds of
contrugtion, .

2¢ Yhon CB ox VX were perfused togother with 10 m/hg,/nﬂ. £h the reduction
in hsart rate was more marksd, whilst in a few cases the heart ceased 4o
beate Thore was, in addition, a docrease in the amplitude of contraction,

3s P28 (25 fg/ml) caused a return to 80-90% of the initlal heart rate
within 30 mifmtes, both when the agents had been used alomd or togeihor
with ACh., With atropine (ﬁfuglml) recovery of heart rate was considerabdly
faster and roached a mean of at least 904 within 2+ minutes,

4 T3 or atropine also rovorsod tho amplitude changes produced by GB

o VX together with ACh,

5, There vas no evidence to suggest that either GB ar VX caused any
myocardial dsaage at the concentrations useds
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SRR Table AY - - - e e e
Bffect of GB and VX on heart rate
Mge 4in brackits = 8,0, -
mm;105w¢n e

» { i

flors Bem : Y¥oan et 1oty (B o wate at; 0 min)
(/_‘dﬂ) Mma‘-——-‘r—d\ A3 i -
50 40t | 15t
}
0.5 22 792 7045 6847 6843 6766 6743
' (% 10.4)) (% 4147): (:11.0) (,1o.s)l (2 1045)] (% 1048)

0,05, | .6 | 90 L Tk | 695 | 673 {612 | 6546
& st e m) (£-29% (2 3.2)[(2 22)

!
OOmS, “3 990 910 %02 ' 82.3 81 79.
- (21 ¢ st 70 (—' 902)| : 907) (*40.2)

20' i 25% 30

¥
[
i

@ eaoh] 6,051 o | 8.9 | 558 I k3.6 [ 37,0 | 36,0 | 358
: * ? (2 9,2)j(t 16.9) (% 13.2)‘(: 12,9)| (¥ 13.0)| (¥ 1102)

0,005 | 42 2, 80,6 6943 630 | 56,0 | 53
. ;5 ) .('r9 7?8) (£ 15.8) {(* 14,0 [(% 43.3)i (% 12,6){ (% 12,7)

0e5. |- 1 NP 263 | ez | P | 7245
& 3 (% 6.1) (: 6.0)1(* 75,9) [(£ 6.2)| (£ 7.0)| (X 6.6)

.0 3 8e3 Tl 73.2 72,1 THab 7062
5» 4 (* 6.3)| (2 7.6)|(t 6.6)[(2 6.2 (% 5.6)|(& 5:9)

| ' .1 0,005 | 12 | 95,8 |- 86,0 | 7749 ! Tha2 | 720 | 70,2
B 1) J oo - > ‘ (..9 2,9)| (2 7.11 (& 69)|(t ) (t 8.3)(2 8.8) .
[ a - -
¢ - . -
; . 10 59,7 | 52k | 455 | W37 | M7 :
x il WA N I R -
2‘ Ve
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Appendix I

Table AII

. s

Rffect of P2S on bragzoardiu produced by GB and VX
B e VX petfused frem 0f =

401 10 ng/ml, )
Pigs 4n brackets = S.D,

301,

PR,

e

Aot Core | o, ‘. - Mean hoart :f‘uto (% of rate at O min) . ’
. (ag/s1)| boext) 30" @ 35!t Lot 45! 50 | 55! 60! | !
@ 005 7 56,9 | 634 | 735 | 778 | 79,7 | 80,9 | 8.4

] a9 7.8) (X 7HE 7.0HE 5. (E 6.0 (2 4e9)
0,00 72,0 183k | Bl | 83.9 | 85, | 843 | 822
? * (+ 6.7) (+ ) (+ 6.6)| (2 5.6){(* 640)| (X 5.2)|(% 5e4)
a3 ‘wh 00 3.1 k6.5 79,0 82,0 81.3 82,0 83.0 83.7
* -0 (2 10.8) (2 4,5){(* 3.9) (+ 3D 34N 34)|(E 2.8)
. 0.005 5‘&‘ ' 79. 80.’{- 82.7 8309 8}0
(. | (+ a0 (& 943)[ (X 7.4) (£ 7 T0)| {2 63)|(% 641)
b2 JE U 59 - 757 | 787 | 80,2 16 | Btk | 82,0 :
' 27 (2 5.5 (.t 50 (2 S (X 52)|(% fu5) (X 5.2)[ (X 5.6) , |
Oe 6 30, a2 | Bk | 868 | BTk | 87,5 | 87,5 |,
% (= 3.2) (2 63} (2 L3) (2 w6)[(2 S (3 ) (2 &)
v eaon. 00571 5 [ w36 | @3 Joe2 | 1903 | 68 | Blat | 8149
* RIS (E79,0) (2 5e8) (2. 71)| (2. 8 (2 8u4) (2 648)| (2 7.8)
> 0, . ' 29 79 | 7906 85,1 87.0 8745
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ndix I
The effects of V agents on isolated verfused rabbit hearts

Cozments on CWIE 2448 and C7L Testinical Momorandum 23-5, 1958,
In CWL Techniczl Momarandum 23-6, 4958, it is stated that at tho

Twolfth Tripartite Conference a UK, dologate assorted that the U.S,

Repart CWIR 2448 oconverning the effeots of V agents on the isolated
rabbit heart was in exrar and that the reportod effocts wero caused
by ths propylene glycol in which the stock V agents wore dissolved
befars subsequent dilution with salime, Since the chief experimental
variable between U,S. and U.K, wark was this use of propylens giycol,
1t was suggested by the UK, delegate that difforencos detwoen U.S.
and U,X. rosults mighs be dw to thias compound,

In CAIR 2148, control curvus showed changes in both hsart rate
and arplituds of contruction. The rate was reduced to 887 and ths
amplituds to 708 of narmd in 30 minutes, Comparadle UK, oontrols
gave a mean reduction in rate to 927 of narmel in 75 mimtes with no

significant change in arplitudo,

In Teohnical Memocandum 23-6, the U.8, have repeated tho control
experiments to determine the offoct of propylons glycol on the hoart,
and now £ind a slight inorease in thy amplitude of contraction, Ihose
rosults thus differ from those reported in CWIR 2148 and are camparable
with UK, findings, Also VX (0.05g/ml) is now shown to reduce the
amplitude of aontraction by a mean of 1% (3 hearts) as oompared with
a mean of 55% (5 bearts) which was repurtod in CTIR 2148,
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