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Changes of Electro-Shock Seizure Threshold in Alloxan Diabetic Rats

In previous experiments we found that the effectiveness
of drugs inhibiting transmission process at the peripheral
cholinergic synapses was altered by experimental diabetes.
The ganglionic blocking effect of hexamethonium, TEAB,
and Dp-tubocurarine was found to be significantly less
expressed in depancreatized cats than in controls®:2 In
normal animals, insulin exerted an opposite effect3.
Furthermore, susceptibility to bp-tubocurarine of the
motor end-plates of alloxan diabetic rats was also shown
to be decreased, whereas the effectivity of suxamethonium
was prolonged 4. These results were confirmed by QUEvAU-
viLLER and Popevin®, From the findings obtained the
conclusion may be drawn that the altered pharmacological
reactivity might be due to an increased excitability of the
synaptic structures via a relative corticoid preponderance
induced by insulin deficiency. In the present experiments,
an attempt was made to elucidate whether or not the
excitability of the central nervous system (CNS) of
alloxan diabetic rats was also changed. Therefore, the
electro-shock seizure threshold (EST) was determined.

Methods. Measurements were carried out on female rats
of R-Amsterdam strain weighing 210-240 g with bitem-
poral electrodes according to WooDsURY and DAVEN-
PORT® on every 2nd day for 4 weeks. A group of animals
was injected with 40 mg/kg alloxan {Fluka) i.v. on the
14th day of the experiment. The other group received the
same volume of isotonic saline.

The animals were divided into 3 groups: 1. Control
(30 rats); 2. alloxan-treated non-diabetic (22 rats:
blood sugar level under 200 mg/100 ml, only a temporary
glycosuria without weight loss), and 3. alloxandiabetic
group (26 rats: blood sugar level above 200 mg/100 ml,
permanent glycosuria, weight loss of 20-40 g). Blood sugar
was determined by the orthotoluidine reagent? at the end
of the experiment.

Changes of EST in alloxan diabetie rats

Day of EST in mA 4 SD
determination
Control Alloxan-treated Alloxan
group non-diabetic diabetic
(30) group (22) group (26)
1 204 4 1.2 20.5 4+ 1.4 211414
3. 221413 2264 1.6 2234 1.5
5. 21.8 4+ 1.5 229414 23.1+4 1.3
7. 22.8 4+ 1.4 2284 1.5 2294 1.5
o. 23.141.5 2334 1.5 235413
11. 23.3414 231416 23.6 4 1.4
13, 23.6 4+ 1.3 2334+ 1.4 23.8-4 1.4
Treatment  saline alloxan alloxan
15. 2334 1.5 236+ 1.5 2234 1.7
17. 23.8414 224 4+ 1.5 2094 1.5
19. 2314+ 1.5 221416 2014+ 1.5
21. 229412 2264 1.4 194 4+ 1.3
23. 228+ 1.3 221414 18.24+ 1.4
25. 22.8 4 1.4 21,9+ 1.4 17.8 +1.2
21. 2284 1.3 22113 17.4 4 1.2

Difference on Control/alloxan-treated non-diabetic 3.1%, ¢ > 0.2
the 27th day (%) Control/alloxan-treated diabetic 23.7% p <C 0.001

SD = standard deviation; number of the experimental animals in
parentheses,

Results and discussion. In all the 3 groups studied,
after a transitory increase, the EST values were stabilized
until the 14th day of the experiment. Either in the control
or in the alloxan-treated nondiabetic groups, non con-
siderable change occurred during the second 2 weeks,
while in diabetic rats EST started to decrease 3 or 4 days
after diabetes had been developed. This diminution was
progressive and lasted till the end of the experiment.
On the 27th day the average EST value in diabetic rats
was found to be lower by 23.7%, than that in controls (a
statistically significant decrement; p > 0.001; see
Table).

The decrease in EST during diabetes suggests that the
excitability of the corresponding areas in the CNS is
increased. Since alloxan treatment without inducing
diabetes fails to alter EST, the phenomenon may be
explained by a hormonal imbalance due to insulin defici-
ency. During diabetes, an endogeneous corticoid predomi-
nance develops. Natural glucocorticoids have been shown
to increase excitability of the CNS® Our data suggest
that these hormonal changes lead to the decrease in EST
during experimental diabetes. Consequently, an increased
excitability is induced by diabetes not only at the peri-
pheral cholinergic synapses, but in the CNS as well.

Summary. During a 4-week period, the electroshock
seizure threshold (EST) of R Amsterdam rats was
determined. When alloxan induced diabetes, the EST
values significantly decreased, while in the alloxan-treated
non-diabetic group they remained unchanged. The results
suggest that diabetes induces increased excitability in the
central nervous system.

M. Kortal and E. MINKER

Department of Pharmacology,

Uwniversity Medical School Szeged, P.O. Box 115,
H-6707 Szeged (Hungary), and

Department of Pharmacodynamics,

University Medical School Szeged, P.O. Box 127,
H-6701 Szeged (Hungary), 12 June 1975.

1 E. MiNkeER and M. Kovrar, Acta physiol. hung. 25, 105 (1964).

2 M. Korral and E. MiNKER, Med. Pharmac. exp. 73, 519 (1966).

3 E. MINkER and M. Kovrral, Naturwissenschaften 52, 263 (1965).

4 E. MinkeEr and M. Kovrral, Acta physiol. hung. 29, 410 (1966).

5 A. QuEvAUVILLER and R, Popevin, Thérapie 23, 805 (1968).

8 L. A. WoopBuURrY and V. D. DAVENPORT, Archs int. Pharmacodyn.
Thér. 92, 97 (1952).

7 B. HuLtMAN, Nature, Lond. 783, 108 (1959).

8 D, M. WoopsuURry, J. Pharmac. exp. Ther. 705, 27 (1952).



