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C h a n g e s  of E l e c t r o - S h o c k  Se i zure  T h r e s h o l d  in 

In  previous  expe r imen t s  we found t h a t  t he  effect iveness  
of drugs inhib i t ing  t ransmiss ion  process  a t  t he  per iphera l  
cholinergic synapses  was al tered b y  exper imen ta l  diabetes .  
The ganglionic blocking effect  of h e x a m e t h o n i u m ,  T E A B ,  
and D-tubocurar ine  was found  to  be s igni f icant ly  less 
expressed  in depancrea t i zed  cats  t h a n  in controls  ~,2. In  
normal  animals,  insulin exer ted  an oppos i te  effect  3. 
Fur the rmore ,  suscept ib i l i ty  to D-tubocurar ine  of t he  
mo to r  end-p la tes  of a l loxan diabet ic  ra ts  was also shown 
to  be decreased,  whereas  the  ef fec t iv i ty  of s u x a m e t h o n i u m  
was pro longed 4. These  resul ts  were conf i rmed by  QuEVAU- 
VILLER and  PODEVIN 5. F r o m  the  f indings ob ta ined  the  
conclusion m a y  be d r a w n  t h a t  the  al tered pharmacologica l  
r eac t iv i ty  migh t  be due to an increased exc i tab i l i ty  of t he  
synap t ic  s t ruc tures  via  a relat ive cort icoid p reponderance  
induced  by  insulin deficiency. In  t he  p re sen t  exper iments ,  
an a t t e m p t  was made  to  elucidate w h e t h e r  or no t  t he  
exc i tab i l i ty  of t he  cent ra l  nervous  sys t em (CNS) of 
a l loxan diabet ic  ra t s  was also changed.  Therefore,  the  
e lect ro-shock seizure th resho ld  (EST) was  de te rmined .  

Methods. Measurements  were carr ied out  on female ra t s  
of R - A m s t e r d a m  s t ra in  weighing 210-240 g wi th  b i t em-  
poral  electrodes according to WOODBURY and  DAVEN- 
PORT 6 on every  2nd day  for 4 weeks. A group of animals  
was in jec ted  wi th  40 mg/kg  al loxan (Ftuka) i.v. on the  
14th day  of t he  exper iment .  The o the r  group  received the  
same volume of isotonic saline. 

The animals  were d iv ided in to  3 groups:  1. Control  
(30 ra ts) ;  2. a l loxan- t rea ted  non-d iabe t ic  (22 ra t s :  
blood sugar  level under  200 mg/100 ml, only  a t e m p o r a r y  
glycosuria w i thou t  weight  loss), and 3. a l loxandiabe t ic  
group (26 ra ts :  b lood sugar level above 200 mg/100 ml, 
p e r m a n e n t  glycosuria,  weight  loss of 20-40 g). Blood sugar 
was de t e rmined  b y  the  or thoto lu id ine  r eagen t  v a t  the  end 
of the  exper iment .  

Changes of EST in alloxan diabetic rats 

Day of EST in mA 4- SD 
determination 

Control Alloxan~treated Alloxan 
group non-diabetic diabetie 
(30) group (22) group (26) 

A l l o x a n  Diabet ic  Rats  

Results and discussion. In  all the  3 groups s tudied,  
a f ter  a t r ans i t o ry  increase,  the  E S T  values were s tabi l ized 
unti l  the  14th day  of the  exper iment .  Z i the r  in the  contro l  
or in t he  a l loxan- t r ea ted  nond iabe t i c  groups,  non con- 
s iderable change  occurred dur ing  the  second 2 weeks, 
while in d iabet ic  ra t s  E S T  s t a r t ed  to  decrease 3 or 4 days  
af ter  d iabetes  had  been developed.  This d iminu t ion  was 
progress ive  and las ted till  t he  end of the  exper iment .  
On the  27th day  the  average E S T  value in d iabet ic  ra t s  
was found to  be lower by  23.7% t h a n  t h a t  in controls  (a 
s ta t is t ica l ly  s ignif icant  dec remen t ;  p > 0.001; see 
Table). 

The decrease in E S T  dur ing  d iabetes  suggests  t h a t  t he  
exci tabi l i ty  of t he  cor responding  areas in the  CNS is 
increased.  Since al loxan t r e a t m e n t  w i t h o u t  inducing 
diabetes  fails to  a l ter  EST,  t he  p h e n o m e n o n  m a y  be 
expla ined  b y  a ho rmona l  imbalance  due to  insulin defici- 
ency. Dur ing  diabetes ,  an endogeneous  cort icoid p redomi-  
nance  develops.  Na tu ra l  glucocort icoids have  been shown 
to  increase exc i tab i l i ty  of t he  CNS s. Our da t a  suggest  
t h a t  these  h o rmo n a l  changes  lead to  the  decrease in E S T  
dur ing exper imen ta l  diabetes .  Consequent ly ,  an increased 
exci tabi l i ty  is induced  b y  d iabe tes  no t  only a t  the  peri-  
pheral  cholinergic synapses ,  b u t  in the  CNS as well. 

Summary. During  a 4-week period,  t he  e lec t roshock 
seizure th resho ld  (EST) of tZ A m s t e r d a m  ra ts  was  
determined. W h e n  al loxan induced  diabetes,  the  E S T  
values s ignif icant ly  decreased,  while in the  a l loxan- t rea ted  
non-d iabe t ic  group t h e y  remained  unchanged.  The resul ts  
suggest  t h a t  d iabetes  induces increased exci tabi l i ty  in the  
cent ra l  nervous  sys tem.  
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1. 20.4 • 1.2 20.5 i 1.4 21.1 :t_ 1.4 
3. 22.1 4- 1.3 22.6 • 1.6 22.3 • 1.5 
5. 21.8 4- 1.5 22.9 4- 1.4 23.1 4- 1.3 
7. 22.8 4- 1.4 22,8 4- 1.5 22.9 -1- 1.5 
9. 23.1 i 1.5 23,3 q- 1.5 23.5 4- 1.3 

11. 23.3 4- 1.4 23,1 -4- 1.6 23.6 ! 1.4 
13. 23.6 4- 1.3 23.3 4- 1.4 23.8 -4- 1.4 

Treatment saline alloxan alloxan 

15. 23.3 4- 1.5 23.6 -~ 1.5 22.3 4- 1.7 
17. 23.8 4- 1. 4 22,4 4- 1.5 20.9 -4- 1.5 
19. 23.1 4- 1.5 22.1 4- 1.6 20.1 4- 1.5 
21. 22.9 4- 1.2 22.6 + 1.4 19.4 • 1.3 
23. 22.8 -4- 1.3 22.1 4- 1.4 18.2 + 1.4 
25. 22.8 4- 1.4 21.9 4- 1.4 17.8 4- 1.2 
27. 22.8 4- 1.3 22.1 4- 1.3 17.4 4- 1.2 

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

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