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I~r ADDITION to the chnical efficacy of perphenazine (Trdafon| in alleviating 
symptbms of anxiety and other manifestations of emohonal stress (1-4), this drug 
exerts a slgmficant depressive effect on epmephrine-provoked myocardial irrita- 
bility ff it is administered before general anaesthesia with Fiuothane and the aze- 
otropm mixture of Fluothane and diethyl ether m dogs (5). 

A dose level of perphena:dne (0.25 mg/kg.)  was selected for studying the 
effect on myocardtal lrrltablhty that would not alter the pulse rate, blood pressure, 
or respiratory pattern in the dogs, and, ff translated rote the dose that would be 
requtred for chmcal ailLaesthesm, would not be excessive in man, or exceed the 
effective therapeutm range for moderate sedation ( 0 1 mg./kg. ). 

Further studms m dogs were camed out to determine whether the protection 
afforded by perphenazme against l'epinephrme-provoked cardiac arrhythmias 
would apply also to anaesthesia 'ahth cyclopropane (25 per cent), chloroform 
(0 5 per cent), and trichlorethylene (1 per cent), since these agents are known 
to provoke spontaneous eardmc arrhythmlas when inhaled during spontaneous 
respiration, and cause :~ermus venmcular arrhythmlas ff l'epinphrme is adminis- 
tered during anaesthesia with these hydrocarbons (6, 7, 8, 9~j 

METHOD 

Thtrty-six acute experiments carrmd out on twenty-nhae mongrel dogs are 
reported These ammals vaned m wexght from 5 5 to 17 kg. (mean, 8 5 kg. ). The 
same techmcal procedure was followed as was reported in the preceding ex- 
periments (5). 

The concentrataon of each anaesthetm agent employed was specially selected, 
after prehmlnary trials, in order to produce a stable plane of surgical anaesthesia 
within a few minutes when the dog's tadal volume and airway pressure were 
preset on a respirator, and would not cause sigmficant cardiovascular depression 
or the development of electyocardaographic evidence of spontaneous myocardial 
trritablhty whde pulmonary ventilation was adequate 

Cyclopropane-oxygen (25--75 per cent) was administered through a semi-closed 
circle system with fresh baral)mae in the circuit, employing gas flows of .at least 
200 ml. cyclopropane and 6(10 ml. oxygen. Chloroform 0.5 per cent and trichlor- 
ethylene i per cent were administered from a cahbrated Fluotec vaporizer with 
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the vaporizataon settmg at 0 5 and 8 per cent respectively (10). At least 7 L. 
gas/min, flowed through the vaporizer contmuously ( N20, 5, L. q- O2, 2 L. ). The 
concentration, dose and rate of in]ectmn of epinephrine (0.02 mg./ml./kg, body 
weight/see. ) was the same as used previously (5), and was also specially selected 
in order that the electrocar&ogram of the dog would probably show ventricular 
extrasystoles, ventricular tachycardia, multi:focal ventriCular extrasystoles, or 
ventricular fibrillation after 20 mln of each of the anaesthetic agents. 

RESULTS 

Cyclopropane 25 per cent and Oxygen 75 per cent 

No significant spontaneous arrhythmaas appeared during the 20 minutes of 
anaesthesia m twelve acute experiments on nine dogs The only alteration that was 
observed on the electrocardiogram was a slight sinus arrhythmia and a progressive 

TABLE I 

EFFECT OF PERPHENA,Z1NE ON EPINEPHRINE-INDUCED CARDIAC AI~RHYTHMIAS DURING 25 PER 
CENT CYCLOPROPANE-75 PER CENT O.~ ANAESTttESIA IN DOGS 

i 

Onset of 
Dose of Dose of arrhythmla Duratmn of 

Weight epinephrine perphenazme after mllectlon arrhythmla 
Dog (kg) (n3g) (mg) (sees) (secs) 

1 11 0 0 22 2 8 10 7 (F~g 1) 
2 6 2  0 12 1 5 3 24 
3 7 8 0 16 0 - 2 530-VF 
4 9 0 0 18 0 -- 4 194-VF 
5 8 0  0 1 6  2 0  - 1 6 
6 6 0 0 12 1 5 l l  13 
1 11 0 0 22 0 -- 3 224-VF 
3 7 8  0 1 6  2 0  8 9 
4 9 0 0 18 2 3 Tachycardm-Bradycardm 
7 16 0 0 ,32 4 0 VF-Death*  
8 17 0 0 34 4 2 12 36 (Ftg 2) 
9 13 2 0 26 3 3 0 0t 

*Mechanical diffi6ulty during anaesthesia 
~fBradycardla and hypotenslon after expermaent, death m :~ hrs 

slowing of the heart rate In seven of the nine dogs, the heart rate slowed to 
less than half after 20 minutes of cyclopropane, as compared to that m the control 
period (Fig. 1A, B). In the other two dogs there was little or no change in the 
heart rate (Fig 2A and B). In six experiments, femoral artery pressures were 
recorded, but there was no significant alteration before the injection of l'epme- 
phrine. 

In the three animals which did not receive perphenazine there was a period of 
at least :3 minutes in which paroxysmal auricular tachyeardla, ventrlcular tachy- 
cardia, multffoeal ventrlcular extrasystoles, and ventncular fibrlllahon appeared 
on the electrocardiogram after the in]ection of l'epinephrme 'The blood pressure 
rose immediately after rejection of repmephrme and then feI1 rapidly to a very 
low level. 
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Flcvar 1 Observe brldy~.atdla ffter 20 mm o~ 25 per 
cent cycloproptne, and short run of p~roxysmal ~entrl.- 
cular tachye~trdta after 02~ lug lepmephrme m 11 l~g 
dog premedmxted with 2 8 nag perphenazme A, control 
before cyclopropane, -qlght sinus arrhythrm,t at I88/mm, 
B aft~.r 20 mm of 25 per cent cycloprnpa~e, shght 
~,tnus arrhythn.a at 89,/ram C, end of mlectmn of 
l(.pmcphrmc, rltc increasing I D 9 sec gfter C, parox~.s- 
m,d ventnt_ultr taclly~,lrc~ll ~t 180/ram, E, 14 see after 
C, P wax c~ rtappear, F 30 sec aft(.r C, sht~ht smu~ 
arrhvtl~m~ ~ ~t U3()/mm 

In the otJmr nme expmlments m wludl peaphenazme premedmahon was ad- 
mm~stmed, the following ohservomons were recorded One dog (no 4) had a 
lmef permd of paroxysmal aunculal tachyeardta, followed by a short run of slow 
ventnculat ~hythm, then normal comple\es appeared at the rate seen before 
the mleetlon of epmephrme in another e \penment  (no 7) flaere was some 
meehanmal dfflqculty with the au tomatm !respirator which was venlalatmg the dog 

hts caused s~gns of obsttuehve breathing mtmmlttently during fl~e 20 minutes 
control pe~od Wllen the l 'epmephrme was mlected, ventneular taehyeardla 
developed lmmedmtely and eha_nged abrupdy in a few seconds to ventrmular 
f,bnllahon Another dog (no 9) lind no axrhythmms~ during the. expermaent, but 
developed a sever e b~ adyeatdm and hypbtensmn ab~Jut 7 minutes after flxe l'epme- 
phnne 1Nectaon and &seontmuatmn of' cyelopropane Tl~s rate was legular at 
between ~.6-,30/mmutes for over 21; hrs,  with gLadual reduehon of the voltage 
During ttus ttme ortiy oxygen was administered wld~ the resptrator Spontaneous 
breathing dtd not retum and the blood pressme became too iow to record after f 
8 krs When the respttatot was disconnected the ~mlmal exptred promptly This 
death may have been due to "eyelopropane shock" or to the effects of a relatave I 
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Frcur',n 2 Observe th'tt there was no qlterltmn m 
the heart rate after 20 mm of 25 per cent t'~.clopro- 
pane, and short run of ventrtcular cxtrlsystoles ffter 
0 34 mg ]'epinephrine A, control before c,~dol~ro- 
pane (after pea-phenazme), shght ~mu~ ~rrhythmla 
at 144/ ram,  13, after 2fl mm of 25 per t.ent ~vcIo- 
propane, unchanged, C, end of mlectmn of l epine- 
phrine, heart rate mereused to 280/mm D 12 .~c. 
after C, muttffoeaI ventneultr  e\'tr~s~stoles E 30 
sec after C, ventrtcular extr~svstoles followed by 
nonn'tl rhythm, F 60 see tfter C norm d rhythm 
rate 150tram 

overdose of eyclopropane A response hke flus wan reported b) Morns and 
assoemtes m a smular experiment with chloroform ( 9 ) 

The oflmr six dogs that received perphenazme had very brief l uns of paroxys- 
mal supraventrmular taehyeardla with a few ventncul,tr extrasystoles (see Figs 
i and 2, C to F) 

Chloroform 0 5 per cent w~th Nztrous Oxtde 70 peJ cent and Oxygen 30 per cent 

These experxments were done lmtially with 1 per cent chloroform, because it 
was reported that dogs were very much more resLstant to ehloroform-epmephrine 
syncope than to that with cyelopropane (6) However, this eoneentrahon caused 
hypotenmon By thai it was found subsequently that 0 5 per cent chloroform and 
70 per cent nitrous oxide w~th controlled resparatlon was suffiment to produce a 
preparatmn that would respond to epinephrine wlfll ventneular arrhythmlas, but 
would not cause marked alteration of the blood pressure during the prel!mmary 
9,0 minutes of anaesthesm 
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"1 ABLE I[ 

~FFLCT OF Pf:RPHLNAZINL ON EPINEPtlRINL-INDUCED CARDIAC ARRH'~TItMIAS DU, RING ID5 PER 
C,~.T CHLOROFOR~t + N ~O O~_(5 2) ~.NAnS~rn~mA IN Do6S 

Onset of 
Dose of Dose of arrhythn~ta Duration of 

We,ght epinephrine perphenazme after mlection arrhythm,a 
Dog (kg) (mg) -, (rag) (sees) (sees) 

1 11 0 0 22 2 8 ~ 74 (see Fig 3) 
2 q 0  0 18 2 3 q 56 

(i O 0 I4 0 4 I44 
4 5 q 0 12 0 ~ 93 
5 '~ I 0 18 2 ~ Tachycardta only 
b 5 0 0 10 t ~ 5 16 

11 0 0 22 0 - l VF-l)e'~th (see Fig 4) 
7 6 0 0 12 0 0 2G4 
8 10 -I 0 21 2 5 2 -ib 
q q 0 0 18 2 :I ~ 18 

10 8 0 0 t6 0 2 15h 
5 q I O 18 0 ~2 290 

F]cmm 8 0 b s e r . , e  shght hradycardm ~,fter 20 mm 
of 0 5 per tent chloroform and ventrmular arrhythmlas 
after 0 22 nag epm.phrme n3 11 kg dog, prelaedlcated 
with E 8 perphena.me A. control before chloroform. 
rllte ]3fl/min> B, after 20 rain 0 5  per cent chloro- 
form, rate 120~ram, C, end of miectaon of ]'epme- 
phrm% onset of A-V dlssocmtlon. D, 80 see a f t~  (3, 
A-V dlssoclatmn. E, 45 sec after C, multffoeal ventr/- 
cular extrasysto]es, F> 78 sec after C, normal sinus 
rhythm reappears. G, 90 sec after C, normal sinus 
rhythm, rate 140/ram 
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No spontarteous cardiac arrhythmtas appeared m the twelve, acute expermaents 
m the ten dogs, either during mduetmn of anaesthesia or during the 20 minutes 
prior to admmlstrattoa of repmephnne Each of the dogs had a shght reduetaon 
m the hemt rate wlthm about 5 mttmtes Mter beglrmmg the chloroform The 
reduction of heart rate was not progressive during the 20 minutes of anaesthesu 
(see F~gs g A-B, and 4 A-B ) 

In the sax experaments m whmh the aroma1 recewed perphenazme, a brief 
rur~ ~t? mereaaed heart rate, fallowed by atnove~atrmular ~hythm, nodM and 
ver~trteular extrasystotes and slow ventncular rhythm were observed In only one 
of these ammats dM the arrhvthmms persist for mo~e than I tnmute (see F~g ~3) 

Flcut~z 4 Observe slight brldvearcht a[tcr 20 mm 
of 05 per cent chloroform md telescoping of pro- 
gressmn of arrhytI~rmas to ventncutar fibnt~ataon when 
epinephrine (0 ~ ~ was ~dmmlstcred m the uo- 
premedmated dog (sm~e annnd 1~ m Fig 3) 

In the other s~x experiments, m which no perphenazane was gwen, the ammals 
developed bursts of supravenhlcular taehycardla, ventrxcular tachveardta, and 
multffoea| ventncular exIrawstoles trt five of these experiments the arrhythmlas 
perststed for at least 90 seconds and showed the appearanee of a "prefibnllalaon 
phase" One arttmal abruptiy devetoped ventncutar flbrxllatton 4 seconds a~ter the 
mleetton of l'epmephnne (see F~g 4) 

Tnchlorethylene I per cent w~th Nttrous Oxide 70 per cent and Oxygen 30 per cent 
No sagmficant spontaneous arrhythmlas appeared during the 9.0 minutes of 

anaesthesia tn twelve acute experiments on ten dogs There was also no sx~mficant 
alteration m the heart rate or blood pressure In the six experiments an whmh 
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TABLE [II 

EFFFCT oF PERP/=IENAZING ON EPINEPHRINE-INDUCED CARDIAC ARR.HxTr[MrAS DURING I PER 
CENT TRICHLORETI-IYLENG "~ NzO O.(5 2) ANAESTHESIA IN DOGS 

Onset of 
Dose of Dose of arrhythmta Durat,on of 

%'etght epinephrine perphenazme after mjectm~ arrh) thmla 
Dog (kg) (rag } (mg) (sees) (sec.~) 

1 8 6 0 17 2 2 6 18 
2 7 0 0 14 I 8 7 27 

6 0 0 12 0 3 163 
4 5 5 0 i t  0 7 22t 
5 8 3 0 16 2 0 Tachycardlaonly 
6 6 8 0 14 1 8 14 55 
7 8 0 0 16 0 4 VT & 9F- i3  mtn 

(mtermtttentl) 1 
2 7 0 0 14 0 ~ VF-Death 
8 6 4  0 1 t  I 6 5 66 
9 l l  2 0 22 2 8 8 124-(F~g 51 
5 8 3 0 lb 0 6 \ F-Death 

It) g 2 0 10 0 ~ 182 (F,g 6) 

F1curm 5 Observe ventncular arr after 
l'epmephnne A, control before tnchlorethylene, sinus 
arrhythmla @ 8~ B, after 20 man 1 per cent tnc_.hlor- 
ethylene, sinus affhythmla | 84, C, end of mjeebon of 
l*epmephnne (0 22 mg ), Immediate increase m heart 
rate, and appearance of ventrmular exttazyatgles, D, E, 
F 50, 40 and 1E0 see after C, ventncular extrasys- 
tales, G, 180 sec I~ter C, ~aaas dwtlam 

p e r p h e n a z m e  p r e m e & e a t l o n  wad given, there  were  no~ a r rhy thmlas  m one,  a n d  
up to ~ mmnte s  of i n t e rmi t t en t  venh ' leu lar  a r rhy thrmas  m the  o ther  five af ter  the  

m l e c h o n  of ep inephr ine  (see F ig  5)  
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In the other six evper~rnents, the ar~aDals &d not reemw perphenazme Three 
of them developed ventncular fibnlIat'mn-two of these died quickly, while the 
other alternated between ventrmular tachycardm, multffoeal ventneular extza- 
systoles, and ventncular fibnllatmn for 1{ minutes The other three had long runs 
of ventracular arrhythmms that appeare~t at t~mes to ch~mge to fibnllataon, but 
they each reverted to a slow ventncular rhyttma, whmh gradually accelerated 
until a near normal rate and configuratmn reappeared (see Fig 6) 

gmu,~E 6 Observe prefibrtllttton phase of ventr> 
~eular arrhythml'lS a.ppcmng shortl) ffter mlectmn of 
epinephrine A, control before tr,chlorethylene, rate 
115/mm, B, after 20 mm 1 per cent tr~ehlorethylcnt 
rate 108/ram, C, 3 set tft~r ln]ectmt~ of l cpmc- 
phrlne (016 mg )-brtcf q~pt. mmc~. ot ",entrKul,lr 
fibnll-ttmn, then mult,focd x cntncultr e,~trasy~tole.s 
D, 166 sec after C, slow ventrK~tlar fly, thin E 180 
s~' after C, return ,af sinus rhythm F 240 set ~fter 
C, sinus rhvflam rate 90dram 

DISCUSSION 

The demonstration of a protectwe action against experimentally provoked 
cardiac arrhythmlas by epinephrine has been c ~ n e d  out wzth many drags, 
employing a variety of tedmlques (11) These have led to wxde vanataons m 
experimental observations and m opinions expressed regarding file eonelustons 
that may be drawn 

The procedure employed m the present study was seleeted m order to 
ehmmate as many vat,able factors as possible A small amount of thlopental 
was gwen intravenously m order to prepare the ammal qmekly, and to avotd a 
stormy mduetmn of anaesthesia Respiratory t~dal volume and atrway pressure 
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were regulated m order to assure that pllbuonary ventttataon would be adequate 
at all tunes, and that the desired concentration of the primary anaesthetac would 
be dehvered to the lungs and would estabhsh a surgical plane of anaesthesm 
,n a few minutes The hqu~d anaesthetics were dehvered from a eahbrated 
Fluotec vapormer, which ~s temperature compensated, m order that varlataon 
m the concentrataon of these agents would be avoided even ff the am.real should 
take a deep breath, and to chromate the posslb~ty of sudden wide changes 
m the depth of anaesthesia The specific concentrations of the anaesthetacs 
whmh were selected were chosen because they d~d not cause marked hypo- 
tension (or hype, tension) dtumg the ln~tml 9.0 mutates of anae~thesla which were 
required to prepare the anunal fol the acute experunent 

A fixed eonccntaatmn and rate of mlectlon were decided upon [ol the intra- 
venous admm,stratmn o~ l'epmephrme, with total dose dependent upon body 
weight This method was used lather than administering repmeplmne untal a 
l~attlcul~u c,udmc response m,ght be observed because the latter techmque 
ehmmates the factors of rate and dose and renders comparison of response 
w~th dante1 ent anaestSaet,c agents more d~cul t  

A 1,ght level of chloroform ~maesthesm was chosen because deep ChlOrO[OITn 
~maesthesta depresses all functions of~the heart, lowels the blood pressure, and 
perhaps reduces the susceptlblhty to the pecuh~ly lethal effect of l'epmepnrme 
In fact, undel deep ehh~loform, repmcphrme may be an effeettve restoratave 
of a lapldly succumbing c11culat,on (12, 13) This is probably Ixue also with 
Fluothane and the azeotroplc mD.t'ure of Fluothane and dlethyl ether (5) On 
the other hand, w~th ,utzficml respiration, a hugh coneentratmn of cyclopropane 
was used because tlus abohshes or mm~mtzes the incidence of spontaneous 
anhythmms, but also increases the susceptlblhty to venlxlcular arrhvthmms pro- 
voked by rcpmephrme (14) 

It was stated that, chmcally, spontaneous c,udlae arrhythmms have been 
noticed fiequently during tr,ehlorethylene ,anaesthesia either by palpatmn of the 
pulse ol by the eleetlocard~ograph (7, 8) In these early reports, the concentra- 
tmn of the inhaled vapour pro[~ably exceeded 2 per cent, or the arrhythm~as 
were traus,ent and appcmed onl~ during mductmr~ o~ anaesthesm (15) Ser,ous 
venta~cular alrhythmla~ may oec.tu spontaneously only under deep anaesthesaa 
w~th t~lchlorethylene, when ~ap~d shallow b~eathmg occurs, and 6auses hypox- 
aem~a (16) ha the ammal studm~ reported here, no spontaneous arrhythmms were 
observed during the m~tml 20 minutes of anaesthesm m chstmctton to what has 
been observed by others (8, 9) Th~s may be explained by the fact that mductmn 
o~ anaesthesia was always smooth, and pulmonary venl~lalaon was supported 
~u~ctently to maintain normal resptratton When repmephrme was mlected, 
however, these ammals appeared to be far more ~useept~ble to ventr~cular fibnl- 
lahon than w~th any of the other agents studmd 

Perphenazme was observed to exert a protectwe actmn on the heart against' 
ventrmular arrhythmms, w~tho~tt apparent potentmtmn of the effect of the 
primary anaesthetics, ~ d  w~thot~t altering the pulse rat~ or the blood pressure 
of the dogs, although the arrhythmlas were not ehmmated 
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The complete elimination of cardiac arrhythmias with perphenazine may be 
possible by greatly increasing the dose or by altering the amount of anaesthetics 
administered. However, the first manoeuvre would cause potentiation of the 
maaesthetics, and reduce undesirabl~ lowering of the; blood pressure and possibly 
myocardial depressmn, whale the second manoeuvre would alter grossly the 
optimum expermaental procedure, and detract from the validity of any conclusions 
that may be drawn from the observations. 

It appeared from these studies that perphenazme was more potent than chlor- 
promazine in reducing the duration and severity of cardiac arrhythmias provoked 
by l'epinephrine, and had no significant effect on the pressor response to repine- 
phrme at the dose level tested (17, 18, 19). 

SUMMARY AND CONCLUSIONS 

The effect of 25 per cent cyclopropane, 0.5 per cent chloroform with 70 per 
cent nitrous oxide knd 1 per cent trichlorethylene with 7,0 per cent mtrous oxide 
on the heart rate was observed during thirty-six acute experiments in dogs in 
which pulmonary ventilation was regulated, and the concentrations of the 
inhaled anaesthetics were accurately controlled. There was marked slowing of 
the heart rate with cyelopropane, slight slowing with chloroform, and little or no 
change with trichlorethylene. There was no significant difference m the heart 
rate in the animals that were premedicated with perphenazine 0.25 m g / k g ,  
as compared to the unpremedicated animals. 

Sensitization to epinephrine-provoked cardiac arrhythmias by a standard con- 
centration and rate of injection (002 mg/ml/see . )  were observed, when the 
total dose was regulated according to the animals" weight It was found that 
ventncular fibrillation was less likely to occur when epinephrine was injected 
during anaesthesia with 0.5 per cent chloroform than wltth 25 per cent cyclopro- 
pane, or with 1 per cent trichlorethylene. In a simdar study with Fluothane and 
the azeotropic mixture of Fluothane and diethyl ether, the cardiac response to 
epinephrine with 0.5 per cent Fluothane was ~rnilar to that with 25 per cent 
eyclopropane, and the 1 per cent of the azeotropic mixture was similar to that 
with 0.5 per cent chloroform. 

Premedication with perphenazine (0.25 mg../kg. ) caused a significant reduction 
in the severity, and duration of the cardiac arrhy~anias provoked by epinephrine 
if pulmonary ventilation was adequate throughout the expe~fment, but dad not 
cause reversal of the pressor response. It was suggested that the elimination 
of epinephrine-provoked cardiac arrhythmms by perphena'~.ine would require 
such alteration in the depth of anaesthesia or dose of perphenazine as would 
reduce the validity of the results of these experiments for practical application. 
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l ~ s v ~ .  

Nous avons ~tudIg; l'effet sur le rythme cardiaque de 25 pour cent ~le cyclo- 
propane, de 0.5 pour cent de ch]oroforme avec 70 pour cent de protoxic e d'azote 
et de 1 pour cent de trichlorethyl~ne avec 70 pour cent de protoxide~ d'azote chez 
trente-slx chiens dont la ventllat~on pulmonaire ~ta~t maintenue et d0nt les 
concentrations d'agent's zaaesth,6siques inhal6s 6talent pr~cisement contrS16es. 
Nous avons observ~ un ralentissement marqu6 du caeur avec le cyclopropane, 
un 16ger ralentissement avec le chloroforme et peu ou pas de changement avec 
le trlchlorethyl~ne Chez les anmaaux pr~m6dlqu6s avec de la perph~nazine 0.2.5 
mg./kg., nous n'avons pas observ6 de diff6rence dans le rythme cardiaque com- 
parativement aux ammaux non pr6m6diqu6s. 

Nous avons observ~ tree sensibilisation ~t provoquer des arythmies cardiaqul~ 
par l'~pm~phrine ~ une concentration et ~t une vitesse d'injection standard (0.02 
mg./ml, see.) lorsque la close totale 6tait calcul6e d'apr~,~s le poids des animaux. 
Nous avons observ6 que la fibrillahon ventrlculaire 6tait moins exposcC~e ~ sur- 
venir lorsque l'6pmg,~phrine ~tait inject6e durant l'anes~t6sie avec 0.5 3our cent 
de chloroforme que durant l'anesth6sie~ 25 pour cent de cyclop~opane ou 
avee 1 pour cent de triehlorethyl~ne. A la state d u n e  6,tude semblable avec le 
Fluothane et le m61ange az6ot~rope Fluothane et 6ther di6thylique, nous avons 
not6 que la r6ponse eardiaque h l%pin4phrine avec 0 5 pour cent de Fluothane 
~talt semblable ~t celle observ6e avee 25 pour cent de ~yelopropane et que celle 
de 1 pour eentt du rn61ange az6otrope 6tait semblable ~t celle de 0.5 pour cent de 
chloroforme. 

La pr6m~dication avec de la pert3h6nazine (0 25 mg./kg.)  a entraln6 une 
r6duction importante de la s6v6rit6 et de la dur6e des mTthmies cardiaoxaes pro- 
voqu6es par l%pini~phrine ~ la eondition que la ventilation pulmonaire soit 
ad6quate durant toute l'exp6rience, mais elle n'a pas invers6 l'effet presseur. I1 
nous a sembl6 que l%limfiaat/on par la perph6nazine des arythmies ventriculaires 
provoqu6es par l'6pin6phrine n6cessiterait une teUe pro~ondeur d 'anesth~ie  ou 
des doses telles de perph6nazi_ne que la valeur pratique des r~su]t~,ts de ces 
experiences seralt bien diminu6e. 
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