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SHORT COMMUNICATION 

The study on the insulin controlling and directing of cblorprmmiue action and level in 
bruin t&me 

(Received 23 June 1965 ; accepted 22 October 1965) 

THE POTEIUZY of many drugs depends on their concentration in tissue. Our previous investigations 
showed that the presence of insulin is one of the factors that increases the velocity of penetration of 
drugs across cell membranes. The hormone increased both the in vifro and in viva level of drugs in 
tissue+ 2 and the potency of their action.2s t 

It was decided to study the influence of insulin on the potency of ehl~rpromazine in the hope that 
some relationship between the action of the latter drug and its concentration in the brain tissue after 
the administration of insulin could be demonstrated. 

Chlorpromazine had been used because of its therapeutical effectiveness when given simultaneously 
with insulin in hypoglycemic doses in psychiatric clinics. The possibility had to be considered that the 
potentiation of the pharmacological effects of chlorptomazinc does not depend on the insulin- 
induced hypoglycemia. 

MATERIALS AND METHODS 

The experiments were carried out on eighty rats weighing 200-300 g. The chlopromazine action 
was estimated by using the conditioned avoidance reflexes. The depressive chlorpromazine action 
was expressed as the percent decrease in the number of the positive reactions. The results were 
estimated on the basis of the mean values obtained from 13-30 experiments (each experiment = 20 
reaction). The chlorprom~inc content in the brain tissue was dctermin~ according to Dubust and 
Pascal using five or six animals for each point of the curve. Chlorprom~ine Fcnactil.-~‘*Polfa” 
(O+ mg/kg) and insulin. Insulinurn, “Polfa” (0.5 LU./kg)-were injected intraperitoneally. The 
animals receiving insulin were given 0.4 ml of 307< glucose solution into the stomach. This dose 
normalized the post-insulin hypoglycemia. The statistical evaluations were done by the Student’s 
t-test. 

RESULTS 

Insulin administered with glucose did not inlluence the conditioned avoidance reflexes (Fig. 1). 
Chlorpromazine decreased the percentage of the positive reactions to a maximum of 59.0 .h 6.2 per 
cent (mean of 15 experiments) 30 min after its administration. Chlorpromazine given simultaneously 
with insulin decreased the percentage of the positive reactions to 38.4 i 6.9 per cent (mean of 
29 ex~ri~nts). The difference is statistically sibilant, t = 1@1, P, O-001. 

The influence of in&in administered simuftaneousiy with chforpromazine on the chlorpromazine Ievef 
in the brain tissue 

The level of chlorpromazine in the brain tissue 30 min after administration was found to be 20.02 f- 
3.31 per cent y,& (mean of 5 experiments). At the same time the level of this drug in the same tissue 
in animals receiving the chlorpromazine together with insulin was 499 & I.0 y/p3 (mean of 5 experi- 
ments) tz...4 = 21.3, P, OWl (Fig. 2). 

The influence of insulin administered 20 min after chlorpromazine injection upon the chlorpromazine 
action 

Chlorpromazine decreased the percentage of positive reactions to 58.5 & 4.6 per cent (mean of 15 
experiments) 30 min after administration. Insulin administered 20 min after chlorpromazine increased 
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Fte. 1. The i~ffuen~ of insulin adrn~nis~~d simultaneously with c~o~romazine upon the action 
of chlorpromazine on the avoidance refiexes in rats, 

Time, min 

FIG. 2. The influence of i~u~u administered s~multan~os~y with ~hlo~rorn~ne on the chforpro- 
ma&e level in the brain of the rat. 

(10 min after its administration) to about twice the strength of the chlorpromazine action. The per- 
centage of the positive reactions decreased to 3&O & 5.4 per cent (mean of 13 experiments) t = 11.8) 
P, 0401 {Fig. 3). 

Insulin administered at the peak of chlorpromazine action decreased its depressive etlkt in the 
next 30 min. The percentage of the positive reactions was 72-7 & 60 per cent (mean of 13 expe~ents). 
The control values (chlorpromazine) were 64.0 i: 6.3 per cent (mean of 15 experiments) t = 3.9, 
P, @Ol (Fig. 4). 
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3. The influence of chlorpromazine administered 20 min after chlorpromazine injection 
the action of chlorpro~~ne on the avoidance relIexes in rats. 

upon 
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FIG. The inftuence insulin administered min after injection upon action 
of on the reflexes in 

The influence ins&z administered min after injection upon chlorpromazine 
Ievei the brain 

Insulin administe#d the peak the chlorpromazine in the brain tissue decreased 
the chlorpromazine in the next 30 min. The content of chlorpromazine in the brain tissue of the 
animals receiving chlorpromazine without insulin was 8-16 i 1.11 y/g9 (mean of 5 experiments 
and in animals receiving chlorpromazine with insulin was 4.22 f 0.68 y/g10 (mean of 5 experiments) 
ts-lo = 6.8, P, @Ol (Fig. 5). 
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FIG. The influence of insulin administered 30 min after chlorpromazine injection upon the 
chlorpromazine level in the brain tissue of rats. 

DISCUSSION 

These experiments provide evidence that insulin administered simultaneously with chlorpromazine 
increases the potency of the action of chlorpromazine and increases its level in the rat brain tissue. 
The potentiation of the action of chlorpromazine has been observed only during the first 45 min after 
the injection of this drug and appeared within IO min after the injection of insulin. Insulin does not 
prolong the time of the action of chlorpromazine and at the peak of the chlorpromazine action i.e. 
30 min after its injection, insulin has been found to decrease the effect of chlorpromazine in the next 
30 min. 

The results suggest that the chlorpromazine level in the brain tissue and in consequence the pharma- 
cological effect of this drug can be modified with insulin. It can bc supposed that insulin increases the 
velocity of the penetration of chlorpromazine across cell membranes in both directions. Hypo- 
glycemia does not show any influence on this effect of insulin and it may be concluded that insulin 
acts directly on cell membranes. 

The results allow no conclusion about the precise mechanism of the action of insulin. It is not 
known whether insulin increases the drug transport across cell membranes or whether it increases 
the permeability of cell membranes to drugs. Some author@-r1 suggest that the permeability in- 
creasing effect of insulin upon the cell membrane consists on combining its own -S-S groups with 
-SH groups of the protein of cell membrane. However so far it has not been explained whether insulin 
does in fact influence the active transport across cell membrane+*-‘5 or whether it increases the cell 
membrane’s permeability. Our experiments may have a role in therapy since the accumulation of 
chlorpromazine in the brain tissue and its pharacological effect can be controlled by the simultaneous 
injection of insulin; the time of chlorpromazine elimination from tissues also can be regulated by 
insulin administered at the peak of the level of chlorpromazine. 
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