
INVESTIGATION OF NEW DRUGS, WITH 'SPECIAL REFERENCE TO 
LARGACTIL (CHLORPROMAZINE, THORAZINE R.P. 4560, 

M & B 2878, 2601A S K.F ) AS AN EXAMPLE* 

R. G. B. GILBERT, M D., F.R C P. (C), D.A., ALLAN B. DOBKIN, M.D., 

and Louis LAMOUBEUX, M.D. ~ ** 

MANY anaesthehsts, mcluchng one of the authors (1) have been advocating, if 
not a return to simpler forms of anaesthetic procedure, then the use of techniques 
and drugs with care and thought concermng morbidity. A timely comment, such 
as that written by Dr. Langton Hewer entitled "W~ther  Anaesthesia" (o.), 
should lead to caution being exercised by the more rabid members of our 
specialty. 

How can such v:ews be reconciled with those expressed by many, that modern 
anaesthema is an aid to modern major surgery, without winch many operations 
could not be performed? The answer is, of course, that progress can be made 
with the maintenance of conservative thought aad by carrying out research along 
fairly well formed, traditional hnes. 

New techniques, drugs, and ideas come and go. They may even be redis- 
covered; m this connection Glllesple (8) has reminded us of Bernard Shaw's 
Doctor's Dilemma. Eventually, however, with the appreciation of merit, such 
innovations find their own level. Once accepted, they are assigned the time- 
honoured qual:ficatmns, mdicahons, contTamdtcataons and complications. 

Such concepts l~ave governed invest~gatlons r,ecently reported from our Depart- 
merit (4, 5, 6, 7). 

When a group of new drugs or a new member of a group is presented to our 
specialty, should it be accepted as advertased and used on the ev:dence of clin:[cal 
impression? Some may, if extenswe clinical trial and laboratory research by 
others warrant it. In this case they should be introduced with caution and in the 
presence of available knowledge to con-pete w:th complications. 

What happens if a panacea be grasper without fatr trial? An example may be 
given in the use of Efocalne, following wh:ch ser:ious complications, the pos- 
sibility of which were at first denied, have occurred (8, 9). 

What is desired of a New Drug? 

1. A new drug must have a desirable specific action. It should not be assessed 
according to its portion in a cocktail (10). 

2. It must be of low tOXmlty. 
8. It must possess controllablhty and reversabflity. 
4. It must present few complications. 
5. It must be possible to deal rationally and, east>, with such complications. 

*Presented at the Annual Meeting, Canadian Anaesthet:sts' Society, Vancouver, British 
Columbm, June 14-15, 1954 

**From Queen Mary Veterans' Hospital, Montreal, McGdl University and Univermt~" de 
Montr6al 
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If these conditions are fulfilled, then it must be proven that the new drug 
is at least as good as, ff not superior to, any pre-existing counterparts. To these 
conditions should be added, ease of production and cost. In the words of Dr. 
Harold Grifllth when discussing relaxant drugs, "D-Tubo Curare will not be 
replaced until something better can be discovered, then given full and satis- 
factory ellnical trial." 

INVESTIGATIONS 

Drugs may be investigated in a number of ways; in anaesthesia relatively 
accurate data can be obtained. 

The agents can be given to a normal volunteer, once they have passed the 
animal stage. They can then be given clinical trial a n d  used in pathological 
states. 

Animal experimentation yields much information but accurate inferences can- 
not always be made owing to differences betweea species. 

From combined evidence, so deduced, the mode of action 
sought; likewise it is evaluated. 

FIGURE 1 

INVESTIGATION OF DRUGS 
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Figure 2 is an endeavour to illustrate some of the observations and investi- 
gations which can readily be carried out. They can be divided into those affecting 
the cardiovascular system, the respiratory system, arm so forth. 

The action of the greatest proportion of the drugs which are used in anaesthesia 
is mediated by the nervous system, Therefore special note must be made of the 
effects of the drug upon i t  
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In Figure 3 may be seen charts of Paton (14) cc,ncerning nenromuscular block 
and of Adriani (15) when he systematically describes the pharmacology of 
anaesthetic drugs. This diagram emphasizes the close relationship between our 
clinical specialty and the basic sciences upon which it :s based. 

In a previous paragraph attention was drawn to the action of drugs upon the 
central nervous system. With the growing deve'[opment and use of blocking 
agents which act at different levels, study of this action becomes more importan:, 
ff the anaesthetist is to have at least a working knowledge of the drugs at his 
command. Figure 4 is an attempt to show the possfl)le effects upon specific 
portions of the nervous system and to give examples of drugs which call forth 
such a response. More detailed nervous structures and conducting systems have 
been omitted. 

While a drug is being studied, specific pathologlca,1 effects must be gwen 
constant observation. Is that drug irritant, when taken by mouth? Does it produce 
thrombosxs when given intravenously? Does it give rise to tissue necrosis when 
given intramuscularly or subcutaneously? What is its minimal lethal :dose? Figure 
5 classifies some of the possible complications which may be anticipated. Con- 
sideration must be given to all of these and more besides before a satisfactory 
review can be made. 

LARGAUrlL 
The Department of Anaesthesia at Queen Mary Veterans' Hospital, aided by 

a Fellow in Anaesthesia, Dr. Allan B Dobkin, and many of the resources at 
that Institution, has recently undertaken studies with Largactd. These studies 
have been published elsewhere (5) 

During the work, some systems proved more easy of investagatlon than others, 
and were at the same tame of great importance Henoe, much time was spent 
on the respiratory system and on metabolism. One reason for this was the report 
that Largactil stimulated respiration, this being a deduction from animal experi- 
mentation. Our results showed that although the respiration rate may be m- 
creased, the mmute volume is considerably decreased. It was also shown that 
metabolism, as measured by oxygen consumption, was not depressed. 

Sympathetic Nervous System 
Early in our studies, which actually commenced with hypothermia in view, ~t 

became evident that the hypothermia was brought about by marked peripheral 
ovasoddatation. This fact has been used in the Investigation of peripheral vascular 
disease (6). 

Temperature stuches, made with a universal thermc,meter, carrying ten elec- 
trodes, showed that Largactil produces a peripheral response equal to that 
induced by lumbar sympathetic block or spinal anaesthesia. 

The importance of the use of Largactil in this field[ for both diagnostic and 
therapeutic purposes may be considered. 

That Largactil is a potent depressor of the sympathetic nervous system is 
proven, though the actual site of the depression is open to debate. Another 
factor in this connection is the pin point pupil which may be noted following 
the use of Largactil. This may be equal in calibre to that produced by Morphine. 
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GILBEBT e t  al.: INVESTIGATION OF N E ~  r DBUGS 

FIGURE 5 

PATHOLOGICAL EFFECTS OF ANAESTHETIC DRUGS 

ETIOLOGY EFFECT 
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Parasympathetic Nervous System 
Largactal has been stated to be vagolytie. In some respects it may be, but 

in others it is not. 
Gastric secretions were shown to be much diminished after Largaetil  but 

following the use of insulin there is a rise in gastric secretion and blood sugar. 
This suggested that there was no vagal block to gastric secretion. 

Premedication 
The data of Cohen and Beecher (16) were used in the assay of the use of 

Largactil for premedication. The clinical results of our studies have ~ been 
published (5). They suggested important features to be gained, under many 
circumstances, prior to operation, during operation, and following it. 

These results have since been co-ordinated with experimental work, carried 
out with the invalaable aid of Dr. K. I. Melville (7).  The main objects of this 
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were to follow the responses of vasopressors after the use of Largactil, to 
investigate the reversal effect of the action of adrenalin, and to asses:s the ability 
of Largactll to protect the mechanism of the heart action, under a variety of 
circumstances. 

SUM2VL&RY 

Suggestions concerning the investigation of drugs by a departme!at of anaes- 
thesia have been made. 

Claims (17, 18, 19, 90, 21, 22, 28) of a relatively new phenodnazin,3 derivahve, 
Largactil, have in some ways been substantiated, in others modified. 

It is hoped that the pre-existing chmcal data (24, 25, 26) have been augmented. 

R~suM~ 

Beaueoup d'anesth6sistes pr6con,sent remploi avec soln et cons td6ration de 
m6dlcaments et de techniques anesth6siques nouvelles en ce qut concerne la 
morbid~t6. Des progrbs peuvent 4tre falts par le maintien de vues prudentes 
et la conduite dans la recherche dolt suivre des lignes traditionnelles blen 
6tabhes. Des techniques, des drogues et des id6es nouvelles se pr6sentent et 
disparaissent. Ces innovalaons, ~t la longue, trouvent leur juste nweau d'ut-tllt6. 
Une nouvelle drogue, si elle est utile, dolt avoir une action pr6cise et voulue, une 
faible toxicit6, dolt 6tre mamable et reversible, elle dolt pr6senter peu de 
complications et on dolt les pouvoir r6soudre facilement et d'une mam6re 
rationnelle. Ayant satisfait ces crit6res la nouvelle drogue dolt 4~tre au moins 
aussi bonne clue ses contrepartaes exlstantes 

L'action de la nouvelle drogue dolt 4tre 6tudi6e d'abord sur des ammaux, et 
plus tard avec prudence sur des sujets humams. Son actaon pr6clse sur le fonc- 
honnement des dlff6rents organes et systbmes du corps humaln dolt 6tre soig- 
neusement 6valu6e. Les effets pathologlques dowent 4tre observ6s avec soln. 

Les auteurs ont entrepris l'6tude du Largactil suivant les bases mdiqu6es. 
Ils ont montr6 que la fr6quence des mouvements respiratolres peut d tre acc616r6e 
mais le volume par minute est consid6rablement duninu6. On a aussi trouv6 
que le m6tabolisme, 6rant mesur6 par  la consommation d'oxyg~ne, n'a pas 6t6 
d6prim6. On a 4tabli que le Largactll est un puissant abaisseur du syst~me 
sympathique nerveux, et qu'd prodmt une dilatation vasculaire p6riph6rique 
6gale it celle produite par le bloc lombaire sympathique ou anesth~.sle lombaire. 
Les auteurs n'ont pas pu d6montrer une action vagolythique imputable ~ la 
drogue mais sa valeur comme agent de pr6m6dication avant l'op~'ratlon a 6t6 
6tablie. 
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