
THE EFFECT OF PERPHENAZINE ON EPINEPt tRINE-INDUCED 
CARDIAC ARR-HYTHMIAS IN DOGS: I, ANAESTHESIA WITH 

FLUOTHANE, AND FLUOTHANE-ETHER A~ZEOTIIOt'E 1 

ALLEN B DOBKIN, M D 2 ~nd NOEL PUttKIN, B A 8 

A WInE WtmETY of tranqudhzer drugs have been tested clinmally for preopera- 
nve mechcatmn during the past few years (1) Several of these have, in addition 
to an adequate sedative effect, a potent anti-emetm actavtty, and appear also to 
prevent or suppress myocardial irritability during anaesthesia (2, 8, 4). 

The problem for the anaethehs• been to tlnd the tranquflhzer drug winch 
produces the most predmta ble type of sedation and perhaps some ant/-emetlc and 
anti-arrhythmlc effects wit-hour greatly disturbing the pataent's circulation. One 
of the many tranquillizer drugs tested was the phenotinazme derivahve, perphena- 
zme (Tnlafon|  This report deals with the effect of premedication with per- 
phenazme on epinephrine reduced arrhythmlas m dogg durmg anaesthesia with 
Fluothane and the azeotropic mixture of Fluothane and dmthyl ether. 

METHOD 

Thirty acute experiments were carrmd out on twenty mongret ctogs who varied 
m weight from 5.5 to 15 kg (mean, 8 0 kg ). In alternate experiments the dogs 
were gwen 0 25 mg /kg  perphenazme intravenously a few minutes precedmg 
the anaesthetic No other premedaeatlon was given At least one week was allowed 
to elapse before an experiment was ~ repeated on a survlvrng dog. 

Each dog was lightly anaesthetized with a "sleep dose" of tinopental (75-175 
mg ), followed by 20 mg succmylcholme mtravenously. A solution of 5 per cent 
dextrose m water was attached to the intravenous needle to assure adequate 
hydration and to keep the vein open. A cuffed orotracheal tube was placed in 
the trachea immediately following mduetaon of anaesthesm This was connected 
through a non-rebreathing valve, a Fluotec vaporizer, and an anaesthetic machine 
to a mechanical respirator The latter was adjusted to a rate of 25-80/minutes, "with 
volume set between 150 and 250 ml, and intermittent positive pxessures to be- 
tween 10 and 15 ram. Hg. Antaesthesla with nitrous o~dde-oxygen (5:2) was 
used until the prehmmary connectaon of a Sanborn direct writing visocardiette 
In s~x experiments, direct femoral artery and veto pressures were measured 
through an mdwellmg catheter attached to Statham stram gauges and to a 
multi-channel oscilloscope with photograpinc recorder. In other experiments, 
the femoral artery cannula was attached to a merctlry manometer. After control 
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tracings were recorded, Fluothane (0.'5 per cent) or the azeotropic mixture of 
Fluothane and diethyl ether (1 per cent) was added from the calibrated Fluotec 
vaporizer for approximately 25 minutes. This allowedsufllcient time for an adequate 
and stable blood level of the primary anaesthetic and was not long enough for 
a possible adrenolytm achon by Fluothane or th~ Fluothane-ether azeotrope to 

d~,~tna.nt, ,as is seen with cxelolgro.pan e (5). Then repinephrme was 
injected intravenously m a strength of 0 02 mg/ml,  at the rate of 1 ml./sec, to a 
total dose of 0 02 mg/kg  The electrocardiograph (lead 2) and blood pressure 

TABLE I 

EFFECT OF PERPHENAZINE ON EPINEPHRINE-INDUCND CARplAC ARRHYTHMIAS DURING 0 5 PER 
CENT FLUOTHANE -~- N~O 02 (5 2) ANAESTHESIA IN DOGS 

Onset of 
Dose of Dose of arrhythmta Duration of 

Weight epinephrine perphenazme after mject~on arrhythmm 
Dog (kg) (rag) (rag) (secs) (secs) 

1 15 0 0 30 0 6 VF-Death  
2 7 1 0 14 0 3 68 
3 8 3 0 16 2 0 Tachycardla only 
4 8 0 0 16 2 0 10 32 
5 15 0 0 30 0 2 VF-Death  
6 6 3 0 12 0 4 VF-Death  
2 7 1 0 14 t 8 Tachycardlaonly 
7 8 2 0 16 2 0  7 63 
8 8 4 0 16 0 4 VF-Death  
9 8 0 0 16 0 3 46 

10 6 3 0 12 1 5 5 27 
11 5 5 0 11 I 4 4 57 

9 8 0 0 16 2 0 7 21 
12 5 5 0 11 0 5 VF-Death  
10 6 3 0 12 0 2 I12 

TABLE lI 

EFFECT OF PERPHENAZINE ON EPINEPHRINE-INDUCED CAgD1AC ARRHYTHMIAS DURING ] 0 PER 
CENT FLUOTHANE-ETHER AZEOTROPE -J- N20 O,.,~5 2) ANAESTHESIA iN DOGS 

Onset of 
Dose of Dose of arrhythmla Duration of 

Weight epinephrine perphenazme after rejection arrhythmla 
Dog (kg) (rag) (mg) (secs) (secs) 

1 8 2 0 16 ,0 11 87 
2 9 5 0 lq 0 12 103 
3 7 0 0 14 '0 7 4q 
4 5 5 0 11 0 7 58 
5 7 0 0 14 0 5 136 
6 6 1 0 12 0 6 90 
7 8 0 0 16 0 5 88 
8 8 1 0 16 2 0 8 VF-Death* 
1 8 2 0 16 2 0 25 46 
2 q 5 0 19 2 3 17 31 
3 7 0  0 1 4  1 8  9 5 
4 5 4 0 11 1 4 23 41 
5 7 0 0 14 1 8 17 60 
6 6 1 0 12 1 5 14 36 
7 8 0 0 16 2 0 18 42 

*Severe hypoxla during anaesthesia 
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recordings were taken contanuously from a lame lUSt before mleclaon of repme- 
phrme was begun until either a normal sinus rhythm reappeared on the ECG, or 
until fatal ventncular fibrfllataon was obwous In three experiments vcath Fluo- 
thane, electrical defibnllatmn and manual carchac systole through a thoracotomy 
was attempted fOl resusc~tat-ton 

FIcum_ 1 Observe that ventrtcular fibrfllatlcm de- 
vdopcd wh,.n 0 3 mg epinephrine wls lnlected m 15 
stc ffter 25 mm of anaestheshl with 0 5  per cent 
Vluothmc A 10 15 ,t,xr, 15 mm 'fftex mduetaon of 
uaacsthcsai wlth 150 mg tlnopental, 20 nag suecmyl- 

chohnt md N.O O, (5 2) resptratlon controlled, B 
II)"19 ,~,t 24 nun an~esthesll with 0 5  per cent 
I'tuothtnt, + N,O O, (~ 2), C 1 0 4 0  At, r, 7 sec 
ffter mjcttmxl of  epmeplmne~pacem~tkcr displaced 
D 10 ,t1 a ~ Vcntneul,u pacemaker, [~ 10 4g x M 
Brindle branda block suprwentricular conductmn F 
10 44 a ~,[, mtrqvcntricular conductmn defect, G 10 45 
. M mtr ~vcntr~culal couductlon defect H 10 47 ~ ~t 

tn tn~ulu  fibrdlmon, [ 10 50 A ~[ ventrlcullr 
l i lmll xtto. 

RESULTS 

L The onset and dtuatmn of arrhy,thmtas with Fluothane and tile azeotropm 
mr, tule of Fluothane anti dmthyl ethe~ are tabulated m Tables I atad i i  Example 
of the responses with ,rod without perphenazme are shown m Fxgures l, 2, 8, 
and 4 
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I_n]eetaon of perphenazme did not cause any ewdent eha.nge m the electro- 
carchographm tracing or m the blood pressure InleCtlOn of epmephnne caused 
a sharp use m blood pressure winch/?ell rapidly mthm a few mmutes m the 
surviving ammaN, and fell preetpltously m the anmaals who developed venmeular 
tlbnllatmn The blood pressure response was not reverted as ~s seen w~th 
chlorpromazme (2) 

Fmtn~ 2 0 b s e ~ ' e  fl~at mlectlon of ep,nephnne 
caused only a b,te[ period of smu.~ tadwelrdm after 
perphenazme premedlcatmn md 23 mm of an lesthesla 
w ~ t h 0 5 p e r  cent Fluothane A 1045 A ~ i . 5  mm ffter 
mduetmn ot anaesthestL and before rejection of pr 
phenazme B 10 48 a ~1, 2 mm f lkr  tnlectmn of 2 0 
mg perphenqzme intravenously 10 49 A M Flnothane 
05  par ~ent ~dded from calibrated Fluotec ~'lportzer 
C 11 1 2 . M ,  show, ngend  of mle~tmn of 8 ml (016 
mg ) 1 epmcphnne and develepment of sinus tachvr trdm 
D I I  18 . x r ,  sinus tt~llyc,rdl't, E 11 27 . ~ f ,  sinus 
tlehyeardvt. F, (i, It 11 0-8 11 29 11 a0 a ~ ,  nonnfl 
rhythm ttesptrttor md macsthcsm dlscxlntmued 11 g(} 
A ~t. dog fused head, I I  36 a sx 

Of the eight dogs given 05 per cent Fluothane, five developed ventncular 
flbnllatmtt (see Fig l )  In only one of tlnee of these were resusmtahve measures 
of help for a short time Two of the three surviving dogs had a variety of auncular 
and venlxlcular conduction &sturbances including aunculo-ventncular nodal and 
ventncular extTasystoles, mmculo-venmcular block, and a very slow ventncul.'w 
rhythm These arrhythmlas were indicative of a near lethal effect of epinephrine, 
as is seen with chloroform and cyclopropane (6) The three survivors were subse- 
quently given perphenazme premedleatlon and Huothane anaesthesia, and had 
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no senous  a r rhy thmms with  ep inephr ine  (see Fig, 2) None  of the seven dogs 
that  received p e r p h e n a z m e  premedacat~on before  0 5 per  cent  F luo thane  anaes- 
thesm deve loped  ven tncu la r  fibrdlataon or d ied  

Senous  ven tncu la r  m r h y t h m m s  were  observed  after ep inephr ine  m the  seven 
dogs under  anaesthesm wath I pe r  cent  F luothane-e ther  azeotrope (F ig  8) 

Ftctsnn 8 Observe mult'tfoe~l ventrmular extrasystoles 
after 0 18 mg l epmtphrme and following 25 mm ot 
macsthe~l with 1 ptr cen~ Fluoth'me-et]ler azeotrope 
A 2 40 v M, 8 mm after reduction of ,lnaesthesm, 
2 45 v M Fluothane-ether nzeotrope 1 per cent added, 
13 3 0q v ~ an testhcsla for 24 mm~ observe shgiatly 
lettuctd heart rate, C 3 10 P M, n9t~ ,bnset of multa- 
foefl vcntrmular extr'~systoles eleven seconds after m- 
jettlon of epinephrine D C + 30 sec, nodal rhythm, 
E C + 60 ~ec, no0al escape, F C q- 85 see, nodal 
escape, C $ 16 vM sinus tnchycardta, H 8 21 vl~,  
sinus tachycarcha, I 8 9_9 v M, normal rhythm, J 3 89. 
vM, normal rhythm~ Respirator and anaesthesm d~s- 
~onttnued, 3 80 v M,,Dog rinsed head, 8 84 vM 

Three  dogs deve loped  a b n e f  rur~ of vent rmular  flutter and  fibnllataon on the  
eleetaocardaograph tracing, bu t  each animal survaved the exper iment  ( In  a 
previous repor t  (7) ,  n ine  of eleven dogs survived m samdar expernnents )  In the  
dogs tha t  were  gtven pe rphenazm~ p r e m e d m a t m n ,  the onset of the arrhythmlas  
was slower and they were of shel ter  dura t ion  (Fig 4) ,One dog m t_he lat ter  
group had  an episode of severe llypoxla du r ing  anaes~es l a  w h e n  the  oxygen 
tank ran out, and  m spite of the previous admmlstrat~gn of pe rphenazme ,  it 
deve loped  ventrmular  flbrfl]atlon at~tcr ep inephr ine  
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FICL~u: 4 Observe slmrt period of multlfoeal beats 
and nodal escape after p~rphenazme' I)remedlcatmn and 
25 mm of m lesthesl~ with 1 per ~ent" Fluothane-ether 
azeotrope A 10 55 a m 7 nu,I after perphenamne and 
induction of anaesthesm, B 11 20 A ~,t, ,maesthesta for 
24 ram, heart rnte siowed, C D, E I1 21 a ~ ,  after 
end of mleetton of epmephnnc, note arrhytluma begin- 
ning 25 sec after end of mleetlOn ot epinephrine wh,ch 
lasted ,16 se~ F, G, H l l  31, 11 35, 11 40 .a~t, normfl 
sinus rhythm ttesplr~tor and lnaesthesta d|scontmued, 
l l  40 A M, dog r used head, l l  43 a .~i 

DlSOUSSION 

Tile causes of cardiac arrhythmlas during chmeal anaesthesaa are tmdoub~edly 
secondary to hypoxla and hypercarbla Tins asserhon apphes whether the as- 
phyxia is reduced primarily by the anaestheUst, by the action of the anaesthehc 
drugs on the vital organs-prmmpally, the contractale and conductive hssue of 
the heart-or, not mfrequently by the a&nlnlstratlon o~ supporhve drugs, 
especially the vasopressor eatecholammes 

Perphenazme (Trfl~on| has a tranqmlhzmg effect which is more effechve 
than the neurosedatave type of drugs, has no marked hypnohc effect, and ~s not 
as potent as the powerful psvchosedataves Its anla-emetm properties appear to 
be lnghly prechctable m about one-fifth to one-ter~th the dosage used with ehlor- 
promazme Although the dose tested m these experiments was not large for dogs, 
perphenazme had a very effective antl-anhythmm achon without causing in- 
version of the blood pressme response to l'epmephnne 
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Pulmonary ventdation was controlled mechanically in these experiments be- 
cause it was observed both in other experiments and dqxing clinical anaesthesia 
that nodal rhythm, ventricular extrasystoles, and ventricular tachycardia were 
far more likely to develop during spontaneous breathing (with the associated 
respiratory acidosis) than when pulmonary ventttation was provided adequately 
by manually 6r mechanically augmenting the respiration (7. "8). It was found 
also that during spontaneous respirahon it was not possible to maintain a surgical 
depth of anaesthes:a w,th the lower concentration settings onL the ]~luotec vapo- 
rizer. Mechanical control of resplrahon, therefore, assured that a stable blood 
level of the anaesthetic vapours was readily established, and that the effects of 

asphyxia could not be a factor in this study. 
Although Fluothane and the Fluothane-ether azeotrope may have a specific 

effect on myocardial conductivity and excitability which cm: increase the inci- 
dence of cardiac arrhythmias, these agents have many very desirable qualities. 
They should be administered, therefore, with the respect and caution they 
deserve, rather than with fearful trepidation. When serious arrhythmias exist 
preoperatively, it is perhaps helpful to administer an agent such as perphenazine, 
which will prevent the aggravation of such cardiac disturbances, and then pro- 
ceed-to administer these agents while making sure the pulmonary ventilation is 
adequate at all times In this way, arrhythmias will be avoided, or if they do 
occur, will be of a mild nature w:th no great clinical import. 

During these experiments fatal ventricular fibrdlation was provoked by epine- 
phrine very readily with 0.5 per cent Fluothane, but not with the 1 per cent 
Fluothane-ether azeotrope. These experiments confirm, perhaps, the clinical 
observataon that spontaneous arrhythmias are far less frequent with the azeotrope 
(7). Premedication with perphenazme provided protectmn "with both agents as 
long as respiratory depression or hypoxm was not permitted to occur. 

SVMM.~Y 

Thirty acute standard experiments were carried out on twenty dogs during 
anaesthesia wath 0.5 per cent Fluothane and 1 per cent Fluothane-ether azeotrope 
with N20:O2 (5:2) to determine whether perphenazine would prevent serious 
or fatal ventricular arrhythmias, provokecl by a lethal dose of l'epinephrine, after 
approxtmately 25 mm. of anaesthesia Pulmonary ventilation was controlled 
mechanically m a non-rebreathing system during each experiment to assure that 
respiratory acidosis or hypoxla would not be a factor m assessing the valichty of 
the results, to assure that the concentration set on t :e Fluotec vaporizer would 
be delivered effectively to the dog's lungs and to assure a ,stable blood level of 
the anaesthetic agents. It was found that l'epinephrine was far more hkely to 
cause death with 0.5 per cent Fluothane than with 1 per cent Fhiothane-ether 
azeotrope. Perphenazine was effective in preventing death w~th Fluothane, and 
in reducing the duration and seventy of arrhythmms wRh both Fluothane and 
the Fluothane-ether azeotrope. 
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Nous avons fait trente expdrmnces chez vingt c]:dens soumis ~ l'anesthgsie avec 
05~ et lg de Fluothane-6ther azdotrope et N20:O2 (5:2) pour rechercher si la 
perphenazme pourralt prdvenir les arythmies veutriculaires sSrieuses ou s 
apparaissant ~t la suite de l'admmlstrataon d'une dose mortelle d'dpindphrine aprgs 
environ 25 minutes d'anesth6sm Au cours de chactme des expdrienees, nous 
avons contr61~ mdcaniquement la ventilation pulmonaJ~:e avec un syst~me sans 
r6insptration pour ~tre assures que racidose respirato~re et l'hypoxae soient 
exclues comme facteurs lnfluencant les r~sultats et pour ~tre assurgs ~galement 
que la concentration md~qu6e sur le vaporisateur Fluot:ec soit bel et bien livrde 
dans ]es poumons du chien mamtenant tm niveau san~Nin stable d'agents anes= 
th6siques. Nous avons observ6 que l'~pin6phrine gtait aussl capab]e de cause~ 
la mort avec 0 5f~ de Fluothane qu'avec 1~; de Fluothane-~ther az6otrope. La 
perphenazine a r6uss~ ~ pr6vemr la mort avec le Fluothane et ~ r~duire la durde 
et la sdvdrit6 des arythmies aussi bran avec le Fluothane qu'a~ree le m6lange 
Fluothane-~ther azdotrope 
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