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We showed in a previous communication [1] that chlorpropamide, one of the most potent antidiabetic prepara- 
tions, which has been synthesized in the Ukrainian Institute of Experimental Endocrinology (by T. F. Sysoeva and 
N. I. Makhnenko), intensively lowers the blood sugar level in dogs anesthetized with amytal. This is due to the rapid 
decrease in the secretion of sugar into the blood stream by the liver, and to the weakening of the homeostatic property 
of the liver of reacting by an increase in the secretion of sugar to a reduced influx of sugar, and in some dogs, in ad- 
dition, to an increased transfer of sugar into the organs of the portal system. 

In the present paper we describe experiments to investigate the influence ofchlorpropamide on the transfer of 
sugar from the blood to the tissues of the brain and the posterior extremities. 

This problem is interesting from two points of view. First, most writers claim that the principal point of action 
of insulin is the skeletal muscles and the organs of the portal system, whereas the antidiabetic sulfonamides have their 
main action on the liver, where they decrease its secretion of sugar. We have attempted to verify whether, in fact, 
chlorpropamide has some effect on the transfer of sugar from the blood into the tissues of the posterior extremities. 
Secondly, in the explanation of the hypoglycemic action of insulin and the sulfonamides, the role of the brain tissue 
is not usually taken into consideration. We know, however, that the brain functions almost exclusively at the expense 
of the energy of oxidation of glucose. The human brain utilizes 80 mg of glucose per minute [7], and, consequently, 
115 g of glucose is utilized in the 24 hours. The aerobic utilization of glucose by the human brain accounts for al- 
most 20% of all the oxygen consumed by the body [6]. We have tried to discover whether chlorpropamide affects the 

transfer of sugar from the blood to the brain tissue. 

It was shown in a previous communication [3] that sodium amytal, in narcotic but nontoxic doses, has no effect 
on the normal blood sugar level and on its normal transfer to the tissues of the posterior extremities and of the brain 
for a period of 24 h. The present experiments were therefore conducted under deep amytal narcosis. 

E X P E R I M E N T A L  M E T H O D  
Experiments were carried out on healthy dogs. Sodium amytal was injected repeatedly in the course of the ex- 

periment in the form of a 2.5% solution: the first time subcutaneously and thereafter intravenously, as required. After 
the animal had fallen soundly asleep (disappearance of the corneal reflex), a burr-hole was made in the skull in the 
region of the longitudinal venous sinus of the brain, the femoral artery and vein were exposed, and laparotomy was 
performed (to study the reaction of the liver). The blood sugar level was determined by the Hagedorn-Jensen method: 
before administration of chlorpropamide 5 times at intervals of 3 min, and after introduction of the compound (100 
m s / k s )  into the intestine - hourly for up to 12 h. Blood for the sugar estimations was taken simultaneously from the 
femoral artery, the femoral vein, and the venous sinus of the brain. The dogs were specially warmed to maintain 
their body temperature. 

E X P E R I M E N T A L  RESULTS 
The results of the investigations are shown in Tables I and 2. It is clear from these tables that chlorpropamide 

considerably lowered the blood sugar. Under these circumstances the brain extracted sugar from the blood of one dog 
(Tobik) to a slightly lesser degree, and in 4 dogs to a much greater degree than before administration of the drug, 
while in the 6th dog (Polkan) the brain extracted the normal amount of sugar during the 6 hours of the experiment. 
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TABLE 2. Effect of Chtorpropamide (100 mg/kg) on the Transfer of Sugar from the 
Blood to the Tissues of the Brain and Posterior Extremities (Mean Data) 

Dogs 

Burka 
Ryzhik 
Malysh 
Sharik 
Tobik 
Polkan 
Laska 

No. of 
investiga-i 
tions 

Before administration After administration 
blood sugar amount of sugar retained blood sugar 

5 
5 
5 
5 
5 
4 
4 

No. of 
investiga- 

I tions 

level in by the 
fern. artery brain 

in rag% 

46 1.5 
56 7.1 
53 4.4 
36 1.4 

37 8.6 

66 5.0 
63 

level in ~ by tissues of 
fern. artery brain I posterior extrem 

in mg~ 

69 5.6 2.0 
78 11.2 4.4 

88 5.4 3.4 

70 5.6 2.0 
77 10.8 5.6 
71 5.0 6.0 
81 - 3.3 

10 
13 
10 

7 
12 

6 
13 

amount of sugar retained 
by tissues of 
posterior e:~tre mo 

4.0 
2.2 
4.5 
3.6 
5.2 
5 
3.9 

Chlorpropamide caused only a slight increase in the transfer of sugar from the blood into the tissues of the 
posterior extremities of 4 dogs, and caused a decrease in the remaining 3. The transfer of sugar from the blood into 
the brain took place much more intensively than into the tissues of the posterior extremities, both before administra- 
tion of chlorpropamide and, especially, after administration. 

These results show that the extraction of sugar from the blood by the tissues of the posterior extremities was 
very slightly increased under the influence of chlorpropamide (3.8 and 4.1 rag%), while extraction of sugar by the 
brain tissues was considerably increased (7. 3 and 11.3 rag%). 

As we pointed out above, chlorpropamide lowers the blood sugar level by decreasing its secretion by the liver 
and by weakening the property of the liver of reacting to a diminished inflow of sugar by a diminished secretion of 
sugar. The present investigation showed that chlorpropamide also stimulates the transfer of sugar from the blood to 
the tissues of the posterior extremities and, in particular, of the brain. This was shown by the absolute values of the 
sugar transferred from the blood, but it was still more conspicuous from the relative values. It appeared that sugar 
passes from the blood to the tissues of the posterior extremities and the brain to a lesser degree the lower the level of 
its concentration in the blood [1, 4, 5]. Under the influence of chlorpropamide, and despite the considerable fall in 
the blood sugar (in our experiments, from 76 to 51 rag% on the average), it passed into the tissues of the brain and 
the posterior extremities in larger amounts than before administration of the compound. 

This action of chlorpropamide on the tissues is very similar to the action of insulin, which increases the permea- 

bility of the muscle and brain tissue to glucose [4]. 

Our results support the view that the hypoglycemic action of the sutfonamides is mainly an insulin action. Sul- 
fonamides and, in particular, chlorpropamide, stimulate the secretion of insulin by the 3-celts  of the islet apparatus 

and potentiate its action [2]. 

SUMMARY 
Administration of chlorpropamide (synthesized at the Ukrainian Institute of Experimental Endocrinology) in- 

tensively decreased the blood sugar level in amytal-anesthetized dogs for a period up to 12 h. This reduction of the 
blood sugar level depended (as shown in the previous communication)not only on the decrease of its discharge into 
the blood by the liver. The present investigation revealed that chlorpropamide also increased the transition of the 
blood sugar into the tissues of posterior extremities, and much more intensively into the tissues of the brain, Such 
action of chlorpropamide on the tissues is similar to the action of insulin, which increases the permeability of muscu- 
lar and brain tissue to glucose. The data obtained favors the view that the hypoglycemic action of sulfamides is 
mainly due to insulin. Sutfamides, and, particularly chlorpropamide, intensify the secretion of insulin by the B-ceils 

and potentiate its action. 
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