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S T ~ ~ I E S  ON THE HYPOGLYCAEMIC ACTION OF GLICLAZIDE, A SULPHONYL- 
@A DRUG 

B,~. ~ u r m a n  and M.O. tlusbah, Department of Physiology and Pharmacology, 

Sulphonylurea drugs are e f f e c t i v e  i n  lowering blood g lucose  i n  matur i ty  o n s e t  
d i a b e t i c  p a t i e n t s .  G l i c l a z i d e  i s  a r e l a t i v e l y  new sulphonylurea compound which, 
un l ike  prev ious  drugs ,  appears  t o  have a p r o t e c t i v e  e f f e c t  on t h e  micro- 
c i r c u l a t i o n  i n  d i a b e t e s  (Duhault & others ,1972) .  Although i n s u l i n  s e c r e t i o n  h a s  
been shown u n i v e r s a l l y  t o  be s t i m u l a t e d  by sulphonylurea d r u g s ,  evidence has  
been presented  t o  i m p l i c a t e  e x t r a - p a n c r e a t i c  mechanism i n  t h e  hypoglycaemic 
ac t ion  of  t h e s e  compounds (Feldman & o t h e r s , l 9 7 1 ) .  The aim of  t h e  w o r k  
presented i n  t h i s  r e p o r t  w a s  t o  i n v e s t i g a t e  t h e  r o l e  o f  i n s u l i n  i n  t h e  hypogly- 
caemic a c t i o n  of  ql ic lazi .de and t o  examine t h e  p o s s i b i l i t y  t h a t  p a r t  of  t h e  
ac t ion  of t h e  drug may involve  augmentation of t h e  e f f e c t s  o f  i n s u l i n .  Some 
comparisons a r e  made with gl ibenclamide.  Male Wistar ra t s  w e r e  used throughout. 
In some experiments t h e  drug  or c o n t r o l  s o l u t i o n s  were i n j e c t e d  i . p .  and blood 
removed a t  t h e  d e s i r e d  t i m e  from t h e  femoral  vein us ing  l i g h t  e t h e r  a n a e s t h e s i a .  
I n  most experiments animals were prepared 48h before  use by p l a c i n g  f i n e  poly- 
aerie cannulae i n  t h e  abdominal a o r t a  ( f o r  blood sampling) and t h e  r i g h t  e x t e r n a l  
j u g u l a r  vein ( f o r  i . v .  i n j e c t i o n ) .  
s u r f a c e  of t h e  neck. I n  t h e s e  animals  s o l u t i o n s  could  be  i n j e c t e d  and s e r i a l  
blood samples obta ined  wi thout  a n a e s t h e s i a  and with t h e  minimum of handl ing of 
t h e  ra ts .  Plasma was analysed f o r  glucose,  f r e e  f a t t y  a c i d s  (FFA)and immuno- 
r e a c t i v e  i n s u l i n  ( I R I )  . 
In  f a s t e d  rats g l i c l a z i d e  (1-20 mg/kg) o r  gl ibenclamide (0.05-1 mg/kg) produced 
dose-dependent decreases  i n  plasma glucose and plasma FFA concent ra t ions .  The 
hypoglycaemic a c t i o n  w a s  apparent  a t  5 minutes a f t e r  i n j e c t i o n  and t h e  d u r a t i o n  
of  t h e  e f f e c t  was dose r e l a t e d .  Both druqs produced dose dependent i n c r e a s e s  
i n  t h e  plasma I R I  concent ra t ion .  Sub-maximal hypoglycaemic doses  of gl iben-  
clamide produced g r e a t e r  i n c r e a s e s  i n  plasma I R I  c o n c e n t r a t i o n s  than t h o s e  
produced by g l i c l a z i d e  d e s p i t e  s i m i l a r  glycaemic responses .  Plasma I R I  concen- 
t r a t i o n s  were t r a n s i e n t l y  i n c r e a s e d  by g l i c l a z i d e ,  showing e l e v a t i o n  above t h e  
c o n t r a 1  l e v e l  a t  5 minutes b u t  no t  a t  30 minutes a f t e r  i n j e c t i o n .  I n j e c t e d  
i n s u l i n  was found t o  d isappear  r a p i d l y  from r a t  plasma i n  vivo.  

Nei ther  g l i c l a z i d e  (1-10 mg/kg) nor  gl ibenclamide (0.05 mg/kq) produced any 
augmentation o f  t h e  e f f e c t s  o f  i n s u l i n  (0.1-1 U/kg) i n  lowering plasma glucose 
o r  FFA concent ra t ions .  

I n  a l loxan  d i a b e t i c  ra ts  ( a l l o x a n  65 mg/kg i.v.65hours b e f o r e  t h e  experiment) 
n e i t h e r  g l i c l a z i d e  nor  gl ibenclamide produced any r e d u c t i o n  i n  g lucose  or 
FFA concent ra t ions  and f a i l e d  t o  e l e v a t e  t h e  plasma I R I  concent ra t ions .  More- 
over  t h e  plasma g lucose  and FFA-lowering a c t i o n s  of  i n s u l i n  (O.S-lU/kg) were n o t  
augmented by g l i c l a z i d e  i n  t h e s e  animals. 

The r e s u l t s  sugges t  t h a t  t h e  a c u t e  hypoglycaemic a c t i o n  of  g l i c l a z i d e  i s  mediated 
by t h e  observed i n c r e a s e s  i n  plasma I R I  c o n c e n t r a t i o n s  and t h a t  t h e  two drugs 
examined do not  have any impor tan t  a c t i o n  i n  augmenting t h e  e f f e c t s  of i n s u l i n .  
I t  is d i f f i c u l t  t o  demonstrate  t h e  importance of  e x t r a p a n c r e a t i c  e f f e c t s  i n  t h e  
i n t a c t  r a t ,  i n  which i n s u l i n  s e c r e t i o n  i s  i n v a r i a b l y  increased  by sulphonylureas .  
The a c u t e l y  d i a b e t i c  r a t  shows a degree of  i n s u l i n  i n s e n s i t i v i t y  and thus  may 
n o t  be  t h e  b e s t  model i n  which t o  s tudy e x t r a p a n c r e a t i c  a c t i o n s .  Moreover e x t r a -  
p a n c r e a t i c  a c t i o n s  may appear  o n l y  dur ing  prolonged t rea tment  w i t h  t h e s e  drugs.  
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The cannulae were e x t e r i o r i z e d  on t h e  d o r s a l  


