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Few drug have attracted 0 much attention in recent years as Chlorpro
mazine. \Nith a wide range of pharmacological properties, thi drug is
rapidly being put to newer uses. ThouO'h it is a new drug, amine deriva
tives of phenotlfiazine have been of inter t to pharmacoloO'ists for some years
now. } rench and American workers took up the study of these compounds
almost simultaneou ly. Goodman reported on some s;ompounds in 1944;
Charpen~ier, cut of[ by the war from American developments, prepared some
others (Charpentier, 1947). These compounds were prepared by
amine-substitution in phenothiazine; an obvious parallel is the amine-substi
tuted antimalarials. However, unlike the parent compound, the substitu
tion compounds had no antimalarial, trypanocidal or anthelmintic activity
(Reid et ai., 1948; Wright et at., 1950). The merican Workers left the
trail, and the next pha e of development was chiefly in France, where RP
3015 and 3277 were developed, both posse sing antihistaminic and central
depres ant propertie. The Rh'one-Poulnec· pecial Laboratories at Vi try-

ur- eine carried out a systematic study of phenothiazine derivatives with a
view to finding out an analogue pos es ing the greate t central depre sant
activity. In the course of these investigations, chlorpromazine wa ynthe-
ized by Charpentier in December 1950. ithin the next few years it was

used for "artificial hibernation" and "potentiation of anae thesia" (Laborit
and Huguenard, 1951 ; Laborit, 1952; Huguenard, 1953a). In 1952 Delay
and DenikeI' presented its uses in psychiatry. Of all publication on the
pharmacology of chlorpromazine so far, that of Courvoi ier et al. (1953) i
easily the mo t comprehensive.

The chemical structure of chlorpromazine hydrochloride i given below:

It i a greyish white ub tance with a slightly pungent odour. It is
very soluble in water ([ gm.f2·5 m!.) methanol, ethanol and chloroform, but
in oluble in benzene. The ph H of a 5 per cent olution is between 4.0 and 5.0 .
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Both powder and solution become discoloured in bright light. A large num
ber of drugs, when mixed with chlorpromazine form a precipitate. These are
the clinically used thiobarbiturates, hexamethonium bitartarate. atropine
sulphate, a certain proprietary form of succinylcholine chloride, sodium
bicarbonate (1.4 per cent.), saline (10 per cent.), dextrose (30 per cent),
and Ringer's solution. A precipitate forms with gallamine triethiodide, but
this dissolves if excess of gallamine triethiodide is added. If chlorpromazine
is diluted with polyvidone, a faintly cloudy solution might occur (Dundee,
1954) .

Chlorpromazine. is known as Amplicitil in Argentina Ampliactil in
Brazil, R. P. 4560, Chlorpromazine in France, Megaphen in Germany,
Hibernal in Sweden, Largactil in England and Sweden, and Thorazine,
S. K. F. 2601 -A in the United States of America.

PHARMACODYNAMICS

CENTRAL NERVOUS SYSTEM EFFECTS

Sedation and Hypnosis. The drug has a sedative and hypnotic effect. The
central depressant action was unaffected by amphetamine or caffeine (Dobkin
et al., 1954). Das et at., (1954) investigated the somnolent effect on animals.
An intravenous dose of 0.7-20 mg.Jkg. administered to intact rhesus monkeys
which were normally very fierce, changed their behaviour dramatically.
They became quiet, permitted handling. and responded to nociceptive stimuli
only by the withdrawal reflex. Corneal, tendon, and postural reflexes were
present. The action lasted 3-8 hours, and in higher doses, sleep was induced
(Das et at., 19:>4) These observations were confirmed by Hendley et at., (1956).
Das et at., (1954) have not explained why the only monkey which was
(unusually) timid became aggres,ive after the drug, though they have stressed
upon the reversal of the behaviour pattern. In rats chlorpromazine depressed
the stimulation of chronrc electrodes in the amygdaloid nucleus by the ani
mals themselves; the rats had been trained to stimulate themselves by reward
(Killiam et al., 1956).

In toxic doses, animals showed 10com'Jtor disturbance, hyphothermia,
drowsiness and anaesthesia.

In conscious man, with 03-20 mg.Jkg. doses, drowsiness app~'ared

(Conthier, 1953; Dobkin, Gilber.t and Lamoureux, 1954). With an mtra
muscular dose of 25-50 mg., sedation occurred in 5'0 per cent of patients 'in
about half an hour (Ratschow, 1953; Anton-Stephens, 1954; Kent, Knight,
Morris, Dizon and Moyer, 1954; Lehman and Hanrohan, 1954). With large
doses, motor retardation, unsteady gait and Parkinsonian facies were seen
(Lehman and Hannorhan, 1954). On chronic administration, tolerance to
sedative effect appeared early (Ratschow, 1953).

Potentiation of anesthetics and hypnotics. Like some oth,!:r phenothia
zine bodies, chlorpromazine, w'hen combined with general anaesthetics,
rendered the nerve cell more sensitive to the anaesthetic drug; anaesthesia
was easier. to induce, duration and depth of anaesthesia was increased, and
to produce any given degree of anaesthesia a smaller amount of the anaesthe
tic agent sufficed. (Courvoisier et al., 1953). The last effect is of importance,
because with a smaller amount of the anaesthetic, toxic features are less
likely to be encountered. Hexabarbitone and ether were found to be
potentiated in rats, guinea-pigs and dogs (Courvoisier et al., (953).

Terzian (1954) basing his findings on EEG, offered an explanation for
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the anaesthetic potentiation. Barbiturate narcosis arose secondarily from
arrest of the contmuous bombardment of the reticular formation by impulses
~rom the corte){, or inter:uption of the afferent cortical pathways. The sleep
Induced by chlorpromazme, however, was primary effect due to a direct
depressant action on the reticular formation which controlled wakeful
ness. Clinical impressions of potentiation of thiopentene by chlorpromazine
have appeared, though precise estimations seem to be lacking. (Barietyet al.,
1950, Laba, 1953; Dechene, 195'1; Dobkin et al., 1954; Rizzi, 1954) .

.Both in the :no~se and the r~bbit chlorpromazine potentiated the pro
pertIes of hypnotIcs hke butobarbitone. In the rabbit 50 mg.Jkg. butobarbi
tone produced sleep for only about an hour. When hutobarbitone was
preceded by 25 mg. chlorpromazine, the rabbit slept for over five hours.

Chlorpromazine potentiated the action of alcohol. The phase of
psychomotor excitement was suppressed and sometimes sudden collapse
occurred (Courvoisier et al., 1953):

Anticonvulsant action. As with diethazine, the central depressant action
suggested an anticonvulsant property. Good protection was found against
nikethamide convulsions in rats and nicotine convulsions in r<!bbits. Even
with toxic doses. no protection was obtained against strychnine convulsions in
rats showing that the seat of anticonvulsant action was probably not in the
medulla, but at a higher level" of the central nervous system (Courvoisier
et aI., I (53). Protection against electroshock seizu're was found to be rather
poor. The ED50 were 23.75 and 4.68 mg.Jkg. with chlorpromazine and
dilantin sodium respectively. The effect of dilantin sodium was potentiated
with low doses of chlorpromazine, though with high doses antagonism was
evinced (Gujral et at., 1956). The present authors wonder whether
there is any connection between this antagonism and "confusion, hyperactivity
and disorganized beh:lViour" found with high does of chlorpromazine.

E.ffect on analgesia. Chlorpromazine has little analgesic action of its own.
The analgesic action of drugs like morphine and pethidine was found to be
potentiated by chlorpromazine (Courvoisier et aI., 1953). These authors have
remarked that morphine analgesia was characterised in rat by disappearance
of pain sensation when awake. The apparent potentiation might have been
due to the muscle tone lowered by the drug, thus diminishing the range of
response to painful stimuli. On combination with morphine or pethidine,
potentiation occurred. Onset of analgesia was earlier, and its intensity and
duration were increased. 1vlorphine produced analgesia even when given in
non-analgesic doses, when combined with chlorpromazine. If 10 mg.Jkg.,
15 mg./kg., and 20 mg.Jkg. of chlorpromazine-were combined with an
analgesic, hypotonia, general depression and drowsiness were produced, respec
tively. Potentiation was seen also with weaker .analgesics like aspirin or
salicylamide (Courvoisier et. aL, 1953; Gujral et aI., 1956). Greater potentia
tion was produced with chlorpromazine than with promethazine (Courvoisier
et ai, 1953). Some workers have not been able to confirm this potenriating
action (Wien, 1953 ; Kopera and Armitage, 1954).

Effect on body tempera/we. The well known association of hypothermic,
antipyretic and antihistaminic activity (Wood, 1950) suggested enquiries in
this directir)n. Courvoisier et al. (1953) found chlorpromazine to have a
remarkable hypothermic activity in dogs and mice. It inhibited pyrexia
produced by Ducrey's vaccine in rabbits (Courvoisier et al., 1953). Chlorpro
mazine was found by these workers to be a better hypothermic and anti-
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pyretic agent than amidopyrine or aspirin. Several other workers have
confirmed the hypothermic action of chlorpromazine in animal and man
(Dundee et aL, 1953 Dundee et al., 1954; Friebel et aI., 1954; Ripstein et al.,
1954; Ratschow, 1954j. Scurr (1954) has reported that with 100 mg.
of chlorpromazine, the body temperature of one of hi patients went down
to 29°C.

The hypothermia wa ascribed partly to vasodilatation, the effect being
similar to that produced on sympathetic blockade (Dubkin Gilbert et aI.,
1954). Others have pointed out that vasodilatation alone cannot explain
the hypothermia since chlorpromazine produced greater hypothermia th,m
other vasodilator drugs like hexamethonium. A suppression of shivering with
the incident decrease in formation of body heat was pointed out (Dundee,
Mesham ,and Scott, 1954).

Laborit (1951) advanced an attractIve hypothesis with regard to the
effect of chlorpromazine on thermoregulation. He suggested that when the
organism is in a "state of aggression", the drug blocks the autonomic nervous
system. This in turn prevents the llilmeostatic mechanism. This increase in
body metabolism may bring about a state of shock deperiding on the grade
and severity of the stress. Courvoisier et al. (1953) investigated this hypo
thesis by noting the oxygen consumption of intact and adrenalectomized rats
at 28°C and 4°C. Chlorpromazine was found to prevent the animals from
responding to the stress of cold: as the control animals did, by an increase in
oxygen consumption. Or in other words, the' homeotherm" had become a
"poikilotherm". It is interesting to note that thermoregulation in adrenalec
tomised and chlorpromazine-treated rats was similar. Jn this, chlorpro
mazine resembled promethazine.

Decourt, Brunaud and Brunaud (1954) pointed out that the change of
the homeothermic organism into a poikilothermic organism was not the only
mode of action. Even when placed in an environment with a temperature
higher th,l.ll that of the beldy, animals responded to chlorprom~zinewith relative
hypothermia. The e worker and others (Decourt, 1953; Decourt, Gastel
and Grenat, 1953) advanced the view that the hypothermia was due to
reversible inhibition of cellular metabolism.

Anti-emetic activity. Following Chen and Ensor's (1950) investigation
Ducrot and Decourt (1951) noticed that many antihi taminic substances
were also antiemetic agents. The antiemetic activity, however, ran parallel
to the central activity rather than the antihistaminic activity. Courvoisier

. et aL (1953) found that in 2 mg.fkg. doses chlorpromazine protected dogs
markedly against apomorphine-induced vomiting. The drug was more effec
tive when given subcutaneou Iy rather than rectally. I t was effective against
morphine-and hydergine-induced vomiting. The drug was presumed to act
by its action on the chemoreceptor trigger zOne (ctz) of Borison and Wang
(1953), (Courvoisier et al., 1953; Brand et al., [954; Boyd et al., 1954; Cook
et al., 1954; Glaviano et aL, 1954).

Brand et al. (1954) suggested that the drug did not act solely through
the CTZ. The emetic response of intravenous 'copper sulphate and lanato
side C were not appreciably altered. They suggested that there may be
different specific types of receptor in the chemoreceptor trigger zone, all of
which may not be sensitive to chlorpromazine. Glaviano and Wang (1954)
suggested that the' antiemetic activity of· chlorpromazine in low doses (up to
2.0 mg./kg.) in dog was due to a competitive blocking action by chlorproma
zine In high doses, it acted a. a direct depressant of the vomiting centre.


