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The Role of the Central Parasympathetic Nervous System in Modulating Glucose
Metabolism in Streptozotocin-induced Diabetic Rats

Kyung Eun Lee, Young Sook Pae
Department of Pharmacology, College of Medicine, Ewha Womans University

Insulin controls the levels of blood sugar by inhibiting glucose release from liver and by
stimulating glucose utilization in muscle and adipose tissues. In addition to its peripheral effects,
insulin influences circulating glucose levels by modulating glucose production and its metabo-
lism through central nervous system. But it is presently not well known whether the central
effect of insulin on plasma glucose is mediated by directly or indirectly through CNS actions.
The autonomic nervous system exerts a dual control over insulin secretion. The parasympathetic
nervous system can augment insulin secretion and the sympathetic nervous system can produce
a net impairment of insulin release.

In the present study, we measured the changes of blood glucose and pyruvic acid level
to examine the effects of intracisternally injected insulin. Carbachol and scopolamine in strepto-
zotocin(STZ)-induced diabetic rats.

The results are as follows :

1) Streptozotocin produced significant increase in blood glucose and pyruvic acid concentra-
tions.

2) Intracisternally injected insulin markedly reduced blood glucose and pyruvic acid concent-
rations in STZ-induced diabetic rats.

3) Intracisternally injected cholinominetics, carbachol, reduced blood glucose and pyruvic
acid concentrations in STZ-induced diabetic rats.

4) Intracisternally injected anticholinergics, scopolamine, increased the concentration of the
blood glucose and inhibited the conentration of the blood pyruvic acid in STZ-induced diabetic
rats.

Therefore, it is suggested that central parasympathetic nervous system plays an partial role



in modulating peripheral blood glucose metabolism and insulin produces hypoglycemic action

via central parasympathetic nervous system.
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Fig. 1. Lateral ventricular injection.
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Table 1. The effect of insulin on the concentration of glucose and pyruvic acid in blood

glucose(mg/dD

Pyruvic acid(mg/dl)

Control

STZ

Insulin

Carbachol
Scopolamine
STZ+ Insulin

STZ -+ Carbachol
STZ+ Scopolamine

102,77+ 1.47(5)
364.66% 23.19(5)*
74.12+ 1.23(4)
94.50x 3.31(5)
94.13+ 5.07(5)
90.19% 10.27(5) T
925.94+ 21.44(5)* T
416.30% 94.45(6)* T

0.81%0.07(5)
9.3740.11(5)%
0.38 0.05(4)*
0.69+ 0.09(4)
0.94+0.09(5)
1.06%0.05(6)T
1.77+0.28(5)*T
151+ 0.27(6)*t

Numbers in parentheses denote the number of animals.

Values are meant SE expressed as mg/dl blood.
STZ : streptozotocin

*p<0.05 compared to Control. T p<{0.05 compared to STZ.

(Dunnet method for multiple contrast was used).
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Fig. 2. Effects of insulin, carbachol, and scopolamine

on the blood glucose level in the streptozotocin-
induced diabetic rats.
Each point is mean S.E. espressed as mg/dl
*p<{0.05 compared to control, +p<0.05 co-
mpared to STZ. STZ : streptozotocin, Ins * insu-
lin, Car = carbachol, Sco : scopolamine
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Fig. 3. Effects of insulin, carbachol, and scopolamine
on the blood pyruvic acid level in the streptozo-
tocin-induced diabetic rats.

Legends are the same as Fig. 2.
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