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IN'DaODUCTION 

THE m~COCNXZF_~ and well-documented dangers of using epinephrine and similar 
vasoconstrictors for the production of haemostasis in the presence of cyclopro- 
pane and halogenated hydrocarbon anaesthetic agents 14 has given some impor- 
tance to the search for effective vasoconstrictor substances which do not increase 
the irritability of the heart and its conducting system. The substance 2-phenyl- 
alanine-S-lysine vasopressin (Octapressin) has been presented as a vasoconstrictor 
which may be used safely in association with such agents, 4-s and we have under- 
taken to investigate this substance from that point of view. 

Octapressin is a synthetic derivative of the octapeptide hormone vasopressin 
which is produced by the posterior pituitary. It possesses powerful vasocon- 
strictor and pressor properties and has a very low order of toxicity in laboratory 
animals. It produces contraction of all smooth muscle, including the intestinal 
musculature, but has very little oxytocic effect. 7. s It has a marked pressor effect 
and somewhat constricts the coronary arteries. 8-11 The coronary effect is reported 
to be less than that of vasopressin. The pulmonary wedge pressure is increased; 
and the arterio-venons oxygen difference for the systemic circulation is increased. 
Intravenous injection in fairly high doses causes intense vasoconstriction in the 
splanchnic region, leading to a marked lowering of pressure in the portal 
vein. 12-x4 Its antidiuretic effect is reported to be much less than that of vaso- 
pressin and angiotensin. 15 

On injection, Octapressin produces a local ischaemia without the secondary 
dilatation and capillary stasis which is a feature of such ischaemia produced by 
epinephrine, le Reports in the European literature have established that it is a 
satisfactory vasconstrictor for combination with local anaesthetics, particularly 
in otolaryngology and gynaecology. 17-~2 

Hugin has reported the intravenous administration of considerable quantifies 
of this substance to patients anaesthetized with halothane and cydopropane. 
with no evidence of cardiac disturbance. 4 

L~SO~ATO~r STUDY 

Before applying this drug to anaesthetized patients, we investigated its effect 
on cardiac rhythm during halothane anaesthesia and cyclopropane anaesthesia 
in cats. The cats were chosen because previous investigators had reported the 
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effects of the drug in this animal, and perfusion of isolated cat hearts had 
demonstrated that a relatively large dose of the substance is required to produce 
coronary vasoconstriction and deleterious effects on the heart. It appears there- 
fore that, in the eat, any cardiac effects observed would probably be due to the 
combination of Oetapressin with the anaesthetic agent rather than to the 
Octapressin alone. 

METHOD 

Six adult cats were anaesthetized with thiopentone, nitrous oxide, oxygen, 
and halothane. The trachea was then intubated with a Portex oral tube, and a 
vein was cannulated. Increasing doses of Octapressin were injected through the 
intravenous canula in the order shown in Figure I. The electrocardiogram was 
recorded at I, 2, 3, and 5 minutes after each iniection. At the end of each experi- 
ment a solution of adrenaline was injected intravenously in increasing doses 
until ventricular disturbances were produced. This was considered essential in 
order to prove that the cats would show ventricu]ar arrhythmia in response to 
the injection of adrenaline under these circumstances. 

INJECTION CODE 

I. Octapressin 
Dilution: 5 presser units in 30c.c. normal saline. 

I.V. INJECTION 

(I) 0 . 5  c.c. 

(2) I .O c.c. 
(~1 1.5 r 
(4) 2.0 c.c. 
(5) 3 . 0  c.c. 
(6) 6 . 0  c.c. 
(7) O. 5 c.c. full strength - 2 .5  I~eSsor units 
(8) I. 0 c.c. full strength �9 5 .0  presser units 

.2. Adrenaline solution i / 5 0 , 0 0 0  
(SO 0 . 2 5  c.c. 
(10) 0 .5  c.c. 

Fzcua~ 1. Injection code for cat experiments 

E.C.G. RECORI) 
AFTER EACH INJECTION 

A. I" minute 

e. 2 minutes 
C. 3 minutes 
D. 5 minutes 

T~smQ~s 

Our aim was to simulate the normal course of anaesthesia for human patients 
as close]), as possible. 

Premedication was not given, since the elects of narcotics are species specifc 
and would not be similar in the cat and in man, and because many dHTerent 
regimes of premedication are in common use clinically. It might moreover be 



42 C_~NAD~ A~AF.~T;~TS" so~-L-~ JOUI~rAL 

presumed that, if premedication is assumed to protect the heart ~om arrh)~dnnias, 
human subjects so premedicated would under the same conditions be even less 
likely to develop cardiac disturbances than the cats. 

The cats were kept for one to two weeks after delivery to assure that they 
were in good health. 

Initially we attempted to locate a vein in order to induce anaesthesia with 
th/opentone. This had to be abandoned as the cats were too wild to tolerate the 
attempt without endangering the workers. The), were therefore first anaesthe- 
tized with halothane. While the cat was held ~iv.ly, a face mask was placed over 
the head and induction was accomplished with 3--5 per cent of halothane vapour. 
When the animal relaxed, the long saphenous vein was exposed on one leg by 
shaving with electric clippers and w/ping the skin with xylol. With an assistant 
compressing the vein with his thumb in the groin, a polythene catheter was 
inserted through a puncture hole in the vein made by a #18 thin-walled needle. 
A #23 Luer-Lok needle was attached to the distal end d the catheter for 
injections. The halothane was then turned off, and 1 to 9. c.c. of 9.5 per cent 
thiopentone solution was given to all cats at the time d intubation. The cats 
were breathing spontaneously at this time. 

Intubation was accomplished by passing a #1 or #2 Portex oro-tracheal tube 
into the trachea under direct vision after spraying the pharynx and cords with 
4 per cent lldocaine solution. This topical spray was found to make the dit~erence 
between success and failure in intubation. The tube was then connected to an 
Ayre's T-piece system, and four litres of 50 per cent each of nitrous oxide and 
oxygen was delivered through a Fluotec Vaporizer. Spontaneous respiration was 
maintained. The animal was then connected to the electrocardiograph using 
needle electrodes. A chest lead over the apex beat was found to give the best 
tracing, and was used in all animals. This was considered to be lead V4. 

The schedule of injections d Octapressin solution was then commenced 
(Fig. 1 ) and cardiac action was monitored. 

The same cats were anaesthetized with cydopropane one month later and 
the same procedure was followed except that a #60 Ohio infant circle absorber 
was used. 

Reswzs 

Six cats were maintained on halothane anaesthesia for periods varying from 
one hour to three hours and at halothane concentrations varying from 0.75 to 
1.25 per cent. The only cardiac disturbance noted was sinus arrhythmia, which 
appeared very definitely on all tracings. All six cats showed electrocardiographic 
disturbances on the injection of adrenaline at the end of the anaesthetic p~riod. 
All recovered spontaneously and survived. Figure 2 shows a typical electro- 
cardiogram after the eighth intravenous injection of Octapressin, giving a total 
of 5 pressor units. Figure 3 shows the reaction to the intravenous injection of 
1 c.c. of 1/50,000 adrenaline solution. 

The same six cats were anaestheedzed with cyclopropane one month after the 
halothane series. The technique was essentially similar to that described for 
halothane. Anaesthetic time varied from one hour to one hour and t~fteen minutes. 
On two occasions the recording equipment ceased to function before the injection 
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FIGUI~E 9.. Typical ECC tracing showing normal cardiac rhythm after injection of 5 presser 
units of Octapressin in the cat under halothane anaesthes/a. 

Fzcun~. 3. Typical arrhythmia after intravenous injection of 1 c.c. of 1/50,000 adrenaline 
in the cat under halothane anaesthesia. 

schedule was completed, but in neither case was an arrhythmia recorded 
following the injections of Octapressin up to the time of equipment failure. The 
experiment was completed in the other four cats. No cardiac irregularities 
occurred with injections of Octapressin, but  in each case ven~icular arrhythmias 
were produced by injection of 0.5 c.c. of 1/50,000 adrenaline solution. Figure 4 

FXG~'BE 4. Typical ECG tracing following Octapressin injection schedule in a cat anaesthe- 
tlzed with cyclopropane. 
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is a typical electrocardiographic tracing following the completion of the injection 
of five presser units of Octapressin. Figure 5 is a typical tracing twelve 
seconds after the injection d 0.5 c.c. of 1/50,000 adrenaline. 

FmtmE 5. Typical arrhythmia foUowing injection of adrenaline at the end of the experiment 
in a cat under cyclopropane anaesthesia. 

CLn~CAL STUDY 

Following the laboratory demonstration of the stability of cardiac rhythm 
during injection of Octapressin under halothane and cycIopropane anaesthesia, 
Octapressin was substituted for adrenaline and neosynephrine in the local 
anaesthetic solutions injected in gynaecological, octolaryngological, plastic sur- 
gery, and orthopaedic patients for the production of haemostasis. At the present 
time it has been used in 32 cases in association with halothane anaesthesia, and 
in two patients anaesthetized with cyclopropane. Injections have been made into 
the nasal septum, the face, the perineum, and the muscles of the back. The quanti- 
fies thus injected have varied from 0.4 to 5 presser units. Concentrations used have 
varied from 5 presser units in 30 c.c. of local anaesthetic solution to 10 presser 
units in 25 c.c. 

Lead II  of the E.C.G. was observed on a cardioscope in 20 cases, and a continu- 
ous written recording of lead III was made on a Grass polygraph in the remaining 
12 cases. 

In three cases arrhythmias occurred. In each case these were regular ventricu- 
lar extrasystoles which appeared with coughing on an endotracheal tube. It is 
interesting that they were not detectable by palpation of the peripheral pulse. 
In two of these cases the extrasystoles occurred before injection of the Octapres- 
sin. The third patient was a stout lady presented for vaginal repair, in whom 
there was difficulty in maintaining adequate ventilation in the lithotomy position. 
We cannot be sure in this case what role the drug may have had in the produc- 
tion d the arrhythmia, but  since tracheal stimulation and hypercapnoea are 
known to produce this arrhythmia, we are inclined to believe that its occurrence 
was not related to use of the drug in any instance. 

We have also used Octapressin in a concentration of 10 presser units in 25 
c.c. of solution for topical application to reduce bleeding during sub-mucous 
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resection of the nasal septum. While it is impossible under these circumstances to 
estimate the quantity absorbed, its use in this manner has not disturbed cardiac 
rhythm. 

Six patients only showed a slight rise in blood pressure, the greatest of these 
being from 120/80 ram. Hg to 140/90 mm. Hg. 

CONCLUSmN 

While the number of clinical cases in the present study does not permit us to 
state dogmatically that the use of phenylalanine lysine vasopressin (Octapressin) 
is entirely devoid of danger in the presence of halothane or cyelopropane anaes- 
thesia, we feel that the evidence presently accumulated certainly suggests that 
this may be true. 

SUMMARY 

The recognized and well-documented dangers of using epinephrine and similar 
vasoconstrictors for the production of haemostasis in the presence of cyc]o- 
propane and halogenated hydrocarbon anaesthetic agents gives importance to 
the search for effective vasoconstrictor substances which do not increase the 
irritability of the heart and its conducting system. Octapressin (2-phenylalanine- 
8-1ysine-vasopressin) has been presented as a substance which may be safely used 
in association with such agents. 

The influence of Octapressin on cardiac rhythm was studied by intravenous 
injection into cats anaesthetized with halothane and cyclopropane. The injection 
of presser units of Octapressin failed to produce any electrocardiographic distur- 
bances, but in each case injection os 1 e.c. of 1/50,000 Adren~|ine solution at the 
conclusion of the experiment produced ventricular arrhythmia. 

Octapressin was used by injection for the production of haemostasis in the 
presence of halothane in 30 cases and of cyclopropane in 2 cases during surgical 
operation. Cardiac rhythm was monitored on lead II of the electrocardiogram, 
and in no ease did any arrhythmia appear which could be attributed to the use 
of the vasoconstricting agent. This experience in the laboratory and in clinical 
surgery suggests that Octapressin may be safely used as a local vasoconstricting 
agent in the presence of halothane and cyclopropane. 

Les risques connus et bien prouv6s de se servir d'6pin6phrine et de vaso- 
eonstrieteurs semblables pour produire l'h6mostase en pr6sence du cydopropane 
et d'agents anesth6siques d'hydrocarbone halog6n6 donnent de rimportance ~ la 
recherche de substances vasoconstrictives emeaces qui n'augmentent pas l'irri- 
tabilit6 du cceur et de son syst6me de conduction. L'octapressine (2-ph6nylala- 
nine-8-1ysine vasopressine) nous a 6t6 pr6sent6e comme une substance qui peut 
~tre employ6e en association avee ces agents et cela en route s6curit6. 

Nous avons 6tudi6 les effets de l'octapressine sur le rythme cardiaque en 
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rinjectant clans les veines de chats anesthdsids avec de l~alothane et du cyclo- 
propane. L'injeetion de 5 unitds d'octapressine n'a pas rdussi ~ produire de 
troubles 61ectrocard/ographiques, mais dans chaque cas ]'injection de 1 c.c. 
d'adrdn,llne ~t 1/50000 a la fin de rexpdrience a produit de rarythmie ven- 
t~iculaire. 

L'octapressine a dr6 uti]is~e en injection pour aider ~ rh~mostase en p r~ence  
d'ha|othane chez 30 malades et de cyc]opropane chez 2 ma]ades au cours d'inter- 
ventions chirurgica]es. Nous avons enregistr~ ]e rythme cardiaque on 2 ~ e  
d~rivation et  en aucun cas nous n'avons d~pistd des arythmies qui auraient pu  
~tre attributes ~ ]'agent vasoconstricteur. Cette experience tant en ]aboratoire 
qu'en c|inlque nous ]aisse croire que l'octapressine peut ~tre employee sans 
danger comme agent vasoconstricteur local en presence de rhalothane et du  
cydopropane.  
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