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Preventive Effect of Gliclazide on Experimental  Atherosclerosis in Rabbits 
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Summary. Administration of a hypoglycaemic sup 
phonamide, gliclazide, at 10 mg/kg/day p. o. to rab- 
bits for 60 days did not affect the development  of 
plasma lipid disturbances induced by a high choles- 
terol diet. The accumulation of cholesterol in the 
liver was significantly reduced by up to 34% when 
compared with animals on the high cholesterol diet. 
The high concentrations of glycerides and fatty acids 
in the aorta were significantly decreased towards nor- 
mal values and histology showed that the gliclazide 
strongly inhibited the development of aortic and par- 
ticularly coronary lesions induced by the atherogenic 
diet. A normal appearance of coronary arteries was 
noted in more  than 50% of cases. 

Key words: Plasma, fatty liver, atherosclerosis, coro- 
nary cholesterol, sulphonylureas, gliclazide, rabbit. 

The longer survival of diabetic patients has revealed 
a high incidence of vascular complications involving 
either arteries or capillary bed or both. Sulphonyl- 
ureas have been used to control blood glucose. 

Concomitant treatment of arterial disease with 
the  earlier hypoglycaemic sulphonamides produced 
controversial results at both the experimental and 
clinical levels. Punsar and Hartel  [29] and Hartel  et 
al. [16] showed that carbutamide can have a hyper-  
cholesterolaemic effect and can aggravate experi- 
mental and spontaneous atherosclerosis in chickens, 
the frequency of coronary lesions in particular being 
greatly increased. These results were also confirmed 
by the use of high doses of chlorpropamide in rabbits 
subjected to an atherogenic diet [23]. Chlor- 
propamide appeared to inhibit the elimination of the 
excess fat in atherosclerotic lesions, following termi- 

nation of the atherogenic diet [24]. At  the clinical 
level, the enquiry by the U. G. D. P. [1 and 2] con- 
cluded that long term therapy with tolbutamide had 
adverse effects on cardiovascular complications. On 
the other  hand, Keen and Jarrett  [19] recently gave a 
report  on the beneficial effect of using tolbutamide in 
hyperglycaemic patients. Paasikivi and Wahlberg 
[28] came to the same conclusions. Under  these cir- 
cumstances, we thought it appropriate to investigate 
experimentally whether gliclazide could affect the 
development  of arterial lesions induced in the rabbit 
by a diet enriched with cholesterol. 

Materials and Methods 

Experiments were conducted over a period of two 
months on 52 fawn Bourgogne rabbits each weighing 
approximately 3 kg. Eighteen rabbits received no 
treatment,  18 rabbits were given 400 mg of choles- 
terol (with no oily excipient) per body wt daily, and 
the remaining 16 rabbits received, in addition to the 
cholesterol, 10 mg per kg body wt per day of gli- 
clazide orally in two doses. The food allowance was 
150 g per day in the form of commercial granules for 
rabbits, and water was given ad libitum. The weight 
curve for rabbits treated with gliclazide was compa- 
rable to that for the control rabbits and the animals to 
which only cholesterol was administered. 

All sacrifices were performed simultandously to 
escape bias resulting from seasonal effects. 

The chemical structure of gliclazide is: 
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For plasma lipid determination, venous blood 
samples were collected from the rabbit's ear after the 
15th, 30th, 45th and 60th days of treatment between 
9 a n d l l a .  m. 

Slices of aorta were homogenised with a mixture 
of chloroform methanol (2:1 by volume) within a 
virtis apparatus. 

Extraction of the plasma or tissue lipids was car- 
ried out in accordance with the method of Folch et al. 
[12]. The quantity of total fatty acids was determined 
by a micro-method developed from the works of 
Sperry and Brand [32], Folch et al. [12] and Albrink 
[3]; total cholesterol by the colorimetric method of 
Lieberman-Burchard. Phospholipids were deter- 
mined by a method developed from Delsal and Man- 
houri [4], followed by quantitative colorimetric 
determination [10]. Free fatty acids were measured 
by the method of Laurell and Tibbling [21] and 
plasma glucose by the method of Somogyi [30]. The 
quantitative composition of the plasma and liver in 
terms of triglycerides, cholesterol esters and free 
cholesterol was determined by chromatography sep- 
aration on a column packed with a mixture of silic 
acid and supercell [17]. Lipid separation by thin layer 
chromatography according to Landiscrina et al. [20] 
followed by densitometer quantification gave similar 
figures. 

Macrocospic assessment of the degree of aortic 
atherosclerosis was made for each animal over the 
entire arterial trunk in accordance with the usual 
criteria which enable a distinction to be drawn be- 
tween 5 stages - 0, 1, 2, 3 and 4 [27] : 0 = normal 
artery; 1 = fatty streaks and small plaques up to 
10% of the aortic area; 2 = plaques covering 
10-25% of the aorta; 3 = plaques extending over 
25-50% of the area; 4 = from 50% to complete 
involvement. Samples were taken of the arch of the 
aorta, the thoracic aorta, the abdominal aorta and the 
myocardium for the purpose of histopathological 
examination. The tissues were stained with Masson's 
trichrome and Verhoeff's iodised haematoxylin in 
order to confirm the degree of modification of the 
elastic fibres. The presence and extent of the arterial 
lesions was evaluated against an atherosclerosis scale 
ranging from 0 to 4 [13] :0  = normal artery; 
1 = disorganization in connective tissue (collagene- 
ous increase and superficial elastic degeneration); 
2 = lipid infiltration (thickening of sub-endothelial 
space with appearance of foam cells and numerous 
fibres of collagen); 3 = extensive lipid plaques (the 
internal elastic limiting membrane was fragmented, 
the internal zone of the tunica media consisted of 
smooth muscle cells invaded by lipids scattered elas- 
tic elements and disordered collagen fibres, the 
external zone of the tunica media and the adventiti- 

ous tunica were not affected); 4 = converging lipid 
plaques. 

Samples of the thyroid gland were taken and 
stained with Masson's trichrome and thyroid activity 
assessed on Kampelmann's scale [18]. The degree of 
thyroid activity was classified from 1 to 5 : Stage 1, 
the vesicles were of small diameter, the colloid very 
sparse, the nuclei rounded and located halfway up 
the cell, the gland strongly vascularized; stage 2, the 
vesicles were rather small, the colloid sparse, the 
epithelium with a central nucleus, the gland was well 
vascularized; stage 3, the thyroid vesicles were of 
medium size, the colloid became abundant, the 
epithelium cubic, the vascularization remained 
important; stages 4 and 5, the vesicles were of great 
diameter, the colloid abundant or very abundant and 
acidophilic, the cells of the thyroid epithelium flat 
and their nuclei oval and attached to the base, vas- 
cularization was poor. 

The data were analysed statistically using Stu- 
dent's t test. The mean values and standard error of 
the mean are given in tables. The criterion for statis- 
tical significance is p <~ 0.05. 

Results 

Effect of Cholesterol Rich Diet Alone 

Plasma and Liver Lipids: The rabbits to which only 
cholesterol was administered showed marked hyper- 
lipaemia especially of cholesterol esters. The content 
of esterified cholesterol reached 910 _+ 70mg/ 
100 ml on the 60th day of the diet as compared to 21 
+ 2 rag/100 ml for the same animals before treat- 
ment. There was a slow, but progressive increase in 
plasma free fatty acids. The plasma glucose values 
were unchanged (Table 1). An increase in liver mass 
was observed, the lipid surplus being considerable at 
the end of the experiment; the contents of free and 
esterified cholesterol were particularly high, with 
those of phospholipids and glycerides increasing to a 
lesser degree (Table 2) 

Arterial Lipids: In cholesterol-fed rabbits, there were 
large lipid accumulations involving cholesterol more 
than phospholipids or triglycerides. Cholesterol con- 
tent was approximately ten times higher than in con- 
trol animals (Table 3). 

Arterial Pathology: Macroscopic lesions were gen- 
eralised over the entire arterial trunk and character- 
ised by extensive lipid deposits, frequently converg- 
ing at the level of the arch of the aorta (Table 4). 

Histopathological examination of these 'lipid pla- 
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Table 1. Evolution of plasma lipids in cholesterol fed rabbits - effects of gliclazide 
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Biochemical analysis Treatment Group 
period 
(days) 

Normal control [ 18] Cholesterol fed rabbits Cholesterol fed rabbits + 
[18] Gliclazide [16] 

Total fatty acids (mg/100 ml) 

Free fatty acids (rag/100 ml) 

Phospholipids (mg/100 ml) 

Total cholesterol (mg/100 ml) 

NS NS 

0 118 • 6 115 • 6 
15 121 • 7 410 • 35 c 
30 120 • 5 777 • 53 c 
45 127 • 7 1030 • 85 c 
60 132 • 11 1140 • 75 c 

0 11 • 0.7 12 • 0.7 
15 11 • 1 18 • 1.4 
30 13 • 2 22 • 1.2 
45 16 • 3 22 + 1.5 
60 15 • 2 25 • 1.8 

0 76 • 5 80 + 5 
15 8 1 •  2 0 0 +  17 c 
30 8 2 •  7 3 4 0 •  25 c 
45 93 • 11 4 0 0 •  ~ 
60 95 • 13 425 + 32 c 

0 33 • 2 31 • 2 
15 31 •  4 0 0 •  c 
30 35 • 6 925 • 75 c 
45 41 • 7 1330 + 75 c 
60 47 • 11 1375 • 95 c 

0 135 • 3 132 • 2 
15 131 •  138 • 2 
30 137 • 3 133 •  
45 1 2 9 •  1 2 8 •  
60 133 •  138 • 3 

Glucose (mg/lO0 ml) NS NS 

118 • 6 
603 • 55 b 
710 • 64 
946 • 69 

1045 • 58 

12 • 1.1 
2 1 •  
2 0 •  
21 _ 1.6 
21 • 1.2. 

71_+3 
266 • 23 a 
323 • 27 
374 • 29 
466 4- 26 

3 2 •  1 
555 • 43 ~ 
767 • 70 

1014 • 72 
1147 • 63 a 

141 • 3 
138 • 3 
138 • 3 
132 • 4 
134 _+ 4 

The number of animals in each group is indicated in brackets. The values for the plasma lipids and glucose are expressed as mean • SEM 
The degree of significance is calculated for cholesterol group vs control and cholesterol + gliclazide group vs cholesterol group 

p ~< 0.05 b p ~< 0.01 c p ~< 0.001 

Table 2. Effects of gliclazide on the lipid content of the liver of rabbits given cholesterol 

Biochemical analysis Group 

Normal control [18] Cholesterol fed rabbits [18] Cholesterol fed rabbits 
+ gliclazide [16] 

mg/100 g mg/kg rag/100 g mg/kg mg/100 g mg/kg 
wet wt body wt wet wt body wt wet wt body wt 

Total fatty acids 3550 • 300 1050 _+ 30 6300 + 300 c 2010 + 100 c 5850 + 300 1800 • 100 

Phospholipids 4015 • 70 1010 • 50 4400 • 500 c 1400 • 50 4420 + 130 1360 • 40 

Total cholesterol 315 • 10 80 • 3 3810 • 160 c 1215 • 60 c 2780 • 205 c 865 • 72 c 
Cholesterol esters, 55 • 5 20 • 3 2630 • 150 c 835 • 50 ~ 1726 +_ 99 c 537 _+,+ 38 c 
Free cholesterol 260 • 25 60 • 2 1180 • 70 c 380 • 25 c 1029 • 96 320 • 34 

Glycerides 1330 • 100 340 • 20 2950 • 200 c 950 • 70 c 2810 • 320 860 • 100 

Liver wt as % body wt 2.50 _+ 0.05 3.20 • 0.10 c 3.05 • 0.10 

The number of animals in each group is indicated in brackets. The values for the hepatic lipids are expressed as mean • SEM 
The degree of significance is calculated for cholesterol group vs controls and cholesterol + gliclazide group vs cholesterol group 
c p ~< 0.001 

q u e s '  p e r m i t t e d  a s s e s s m e n t  o f  t h e  e x t e n t  o f  s u c h  

l e s ions .  T h e  e n d o t h e l i a l  cel ls  w e r e  l i t t le  a f f e c t e d ,  

r e s t i n g  o n  a s u b - e n d o t h e l i a l  s p a c e  c o n s i s t i n g  o f  cel ls  

p a c k e d  w i t h  l ip ids ,  t h e  ' f o a m  ce l l s '  o r  ' x a n t h o m a  

ce l l s ' ,  a n d  n u m e r o u s  f i b r e s  o f  c o l l a g e n ;  t h e  i n t e r n a l  

e l a s t i c  l i m i t i n g  m e m b r a n e  w a s  f r a g m e n t e d ;  t h e  i n t e r -  

n a l  z o n e  o f  t h e  tun•  m e d i a  c o n s i s t e d  o f  s m o o t h  

m u s c l e  ce l l s  i n v a d e d  b y  l ip ids ,  s c a t t e r e d  e l a s t i c  e l e -  

m e n t s  a n d  d i s o r d e r e d  c o l l a g e n  f ib re s .  T h e  e x t e r n a l  

z o n e  o f  t h e  tun•  m e d i a  a n d  t h e  a d v e n t i t i o u s  tun•  
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Table 3. Effects of gliclazide on the aortic lipids of rabbits given 
cholesterol 

Biochemical analysis Group 
normal Choles-' Cholesterol 
control terol fed fed rabbits 
[18] rabbits + Glielazide 

[18] [16] 

Total fatty acids 
mg/100 g 
wet wt 18704-10 3030+140 c 2100+100 ~ 
Phospholipids 
mg/100 g 
wet wt 565_+20 1051_+43 c 10804-43 
Cholesterol [Tota l  151+_5 1225+130 ~ 10854-138 
rag/100 g ]Esterified 94-1.5 885+_115 c 6954-135 
wet wt [,free 1424-4.5 340_+31 c 390+_55 
Glycerides 
mg/100 g 
wet wt 16504-70 2260• b 1280• c 

The number of animals in each group is indicated in brackets. The 
values for the aortic lipids are expressed as mean 4- SEM 
The degree of significance is calculated for cholesterol group vs 
controls and cholesterol + gliclazide group vs cholesterol group 
b p ~< 0.01 c p ~< 0.001 
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Table 5. Effect of gliclazide on the histological appearance of the 
thyroid gland of rabbits given cholesterol 

Group Normal con- Cholesterol Cholesterol fed 
trol [18] fed rabbits rabbits + gli- 

[18] clazide [16] 

Indexof thyroid 2 + 0.019 3.67 4- 0.039 c 2.4 4- 0.033 ~ 
activity 

All animals were sacrificed at 60 days 
Thyroid activity has been assessed according to Kampelmann's 
scale 
The number of animals in each group is shown in brackets. The 
values for the index of thyroid activity are expressed as mean 4- 
SEM 
The degree of significance is calculated for cholesterol group vs 
controls and cholesterol + Gliclazide group vs cholesterol group 
~ p < 0.001 

Table 4. The degree of atherosclerosis in the aorta of rabbits treated with cholesterol alone - effects of gliclazide 

Arterial pathology (Degree of atherosclerosis) Group 
Cholesterol fed rabbits [18] Cholesterol fed rabbits 

+ Gliclazide [16] 

Macroscopic examination 

Microscopic examination 

Aortic arch 3.7 + 0.1 3.0 + 0.3 
Thoracic aorta 3.1 + 0.2 1.9 4- 0.3 b 
Abdominal aorta 1.8 4- 0.2 1.0 + 0.2 b 

Aortic arch 3.1 + 0.2 2.2 4- 0.2 b 
Thoracic aorta 2.4 4- 0.2 1.1 4- 0.2 ~ 
Abdominal aorta 1.2 4- 0.3 0.6 4- 0,2 
Coronary arteries 1.8 4- 0.3 0.6 4- 0.2 b 

All animals were sacrificed at 60 days. There were no lesions of aorta in normal controls, except at the level of the arch of the aorta where 
there were sometimes lipidic patches 
The number of animals in each group is indicated in brackets. The values for th e degree of atherosclerosis are expressed as mean + SEM 
The degree of significance is calculated for cholesterol + gliclazide group vs cholesterol group 
b p < 0.01 c p < 0.001 

p r e s e n t e d  a n o r m a l  a p p e a r a n c e .  M o r 6 o v e r ,  e x a m i n a -  

t i ons  i n v o l v i n g  t h e  c o r o n a r y  a r t e r y  s h o w e d  e v i d e n c e  

of  loca l  s u b - e n d o t h e l i a l  a c c u m u l a t i o n  o f  f o a m  cells ,  

t h e  u n d e r l y i n g  t u n i c a  m e d i a  b e i n g  f r e q u e n t l y  m o d -  
i f ied.  T h e  l e s ions  w e r e  p a r t i c u l a r l y  c l ea r  a r o u n d  t h e  

sma l l  c o r o n a r y  vesse l s ;  t h e s e  m i n o r  r a m i f i c a t i o n s  

w e r e  p a r t i a l l y  o r  c o m p l e t e l y  o c c l u d e d  b y  t h e  h y p e r -  

p l a s i a  o f  t h e  t u n i c a  i n t ima .  

Thyroid Histology: I n  t h e  c o n t r o l  r abb i t s ,  s u s t a i n e d  
t h y r o i d  ac t iv i ty  w a s  o b s e r v e d ;  t h e  ve s i c l e s  w e r e  of  
sma l l  d i a m e t e r ,  c o l l o i d  v e r y  sparse ,  t h e  e p i t h e l i u m  

p r i sma t i c ,  t h e  n u c l e i  r o u n d e d  a n d  l o c a t e d  ha l f  w a y  u p  

t h e  ce l l  a n d  a c i d o p h i l i a  was  w e a k .  T h i s  h i s t o log i ca l  

a p p e a r a n c e  of  t h e  g l a n d  c o r r e s p o n d s  to  t h e  s t age  2 of  

K a m p l e m a n n ' s  scale .  I n  t h e  a n i m a l s  t r e a t e d  w i t h  
c h o l e s t e r o l  fo r  60 days ,  t h e  t h y r o i d  ve s i c l e s  w e r e  of  

m e d i u m  size,  s o m e t i m e s  l a rge ,  t h e  c o l l o i d  a b u n d a n t  
a n d  ac idoph i l i c ,  t h e  ce l ls  of  t h e  t h y r o i d  e p i t h e l i u m  

f la t  a n d  t h e i r  n u c l e i  o v a l  a n d  a t t a c h e d  to  t h e  base ,  

T h e  g r e a t l y  d i m i n i s h e d  t h y r o i d  ac t iv i ty  of  t h e s e  
h y p e r c h o l e s t e r o l a e m i c  an ima l s ,  a l t h o u g h  t h e r e  w e r e  
fa i r ly  m a r k e d  i n d i v i d u a l  d i f f e r e n c e s ,  c o r r e s p o n d e d  to  
s t ages  3 a n d  4 o f  K a m p l e m a n n ' s  sca le  ( T a b l e  5).  
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Effect of Cholesterol Rich Diet + Gliclazide 

After treatment with gliclazide at the low-doses used 
(10mg/kg/day) plasma glucose values were un- 
changed in the non-fasted animals (Table 1). 

Plasma and Liver Lipids: At the 15th day, gliclazide- 
treated animals had a significant increase in plasma 
lipids. 

Thereafter there were no significant modification 
of lipid components except for total cholesterol 
which was decreased on the 60th day of treatment 
(Table 1). With regard to the liver, no changes were 
observed in the content of triglycerides or phos- 
pholipids. However, it was noted that the addition of 
gliclazide to the diet rich in cholesterol greatly 
reduced the hepatic accumulation of cholesterol 
esters (Table 2). All these values, although lower 
than the high cholesterol values were still vastly 
greater than in the animals on a normal diet. 

Arterial Lipids: Gliclazide had a most noticeable 
prophylactic effect on the entire arterial trunk. 
Biochemical analysis revealed that the aortic lipid 
content was reduced significantly (Table 3); for the 
entire group of animals treated with gliclazide, the 
mean content of total fatty acids was only slightly 
higher that the normal values. The glycerides were 
likewise affected; but the cholesterol fractions were 
only slightly decreased. 

Arterial Pathology: Macroscopic examination 
showed that the arterial lesions were also greatly 
diminished in relation to those in cholesterol fed ani- 
mals. The presence was noted of papules, isolated or 
rosary like but these were rarely in the form of 
patches (e. g. an index of 1.9 + 0.3 as compared to 
3.1 _+ 0.2 at the level of the thoracic aorta); in some 
animals no change could be detected over a large part 
of the aortic trunk. 

The favourable results were largely confirmed at 
the histopathological level. In most cases, degenera- 
tive changes in the superficial elastic fibres were 
observed with sometimes a few conjunctival hyper- 
plastic reactions which are the initial stages of 
development of atherosclerosis (Table 4). The 
lipophages were likewise very small in number in the 
sub-endothelial space. Gliclazide had a particular 
prophylactic effect on the coronary arteries, which 
had a normal appearance in more than 50% of cases. 
In the other animals, the hyperplastic intimal reac- 
tions were always limited and the absence of foam 
cells was more or less general while in the choles- 
terol-treated rabbits most of the secondary ramifica- 
tions were partially or completely occluded. 

Thyroid Histology: Finally, with regard to the thyroid 
gland, it was noted that in those animals in which 
activity was partly maintained (stages 2 and 3 of 
Kampelmann's scale; Table 5), the supranuclear 
cytoplasm remained large, the vesicles were rela- 
tively reduced and the colloid was somewhat sparse. 

Discussion 

Gliclazide administration to rabbits fed a high choles- 
terol diet induced a marked decrease of atheroma- 
tous lesions without noticeable effects on plasma 
lipids. Interpretation of the transient rise in plasma 
lipids observed on the 15th day is difficult. There- 
after, gliclazide did not produce any consistent mod- 
ification of the high-cholesterol-diet-induced lipid 
disturbances. 

This is an agreement with the work of Smit- 
Sibinga and Wieringa [31] who observed no effect on 
serum cholesterol in rabbits at a dose level of 15 mg/ 
kg. According to these authors, hypercholester- 
olaemia is only seen at hypoglycaemic doses e.e. 
25 mg/kg. 

However, treatment with gliclazide in the present 
experiments did significantly reduce the hepatic 
accumulation of cholesterol by up to 34% in relation 
to control values. To our knowledge, this effect on 
hepatic cholesterol metabolism has not been 
reported for other hypoglycaemic sulphonamides. 
Although further research is being undertaken into 
the mechanism of this action, it may be worthwhile at 
this stage to speculate on the possible involvement of 
thyroid gland function. 

Earlier sulphonamides slow-down thyroid activ- 
ity; on the contrary, gliclazide maintained noticeable 
histological thyroid activity, but measurements of 
levels of circulating thyroid hormones are necessary 
to confirm histology data. Since thyroxine is known 
to promote greatly the biliary excretion of cholesterol 
metabolites [9] and increase synthesis [11]; it is pos- 
sible that gliclazide counteracted hepatic cholestea- 
tosis by promoting thyroid activity. This hypo- 
thesis must be studied. 

The patterns of arterial lesions in cholesterol-fed 
rabbits are altogether in agreement with the many 
descriptions in the literature. In previous studies we 
showed that gliclazide could forestall the athero- 
sclerotic syndrome [22]. The present results confirm 
this, demonstrating that in the aorta accumulation of 
glycerides and fatty acids was significantly reduced 
and the severity of atherosclerotic lesions throughout 
the arterial trunk considerably diminished (both at 
the macroscopic and microscopic levels) following 
administration of the drug. These results are sup- 



274 G. Marqui6: Gliclazide and Atherosclerosis 

por ted  by  work  on  ano ther  exper imenta l  mode l  of 
a t h e r o m a  in which gliclazide p reven ted  arterial infil- 
t ra t ion of lipids fol lowing local i r radiat ion and treat-  
men t  with cholesterol  [31]. The  present  exper iments  
also showed  that  in m o r e  than  50% of the animals 
t rea ted  with gliclazide the histological appearance  of 
the co rona ry  arteries was comple te ly  no rma l  in con-  
trast to  the cholesterol  t rea ted  controls  where  mos t  of 
the co rona ry  ramificat ions were  partially or  total ly 
occluded.  These  an t i a the romatous  proper t ies  were  
no t  re la ted to the level of p lasma lipids, suggesting a 
vascular  metabol ic  effect of  the drug. It  mus t  be  
stressed that  earlier repor ts  of studies p e r f o r m e d  with 
old su lphonamides  revea led  bo th  an increase of  lipid 
disorders  and of  vascular  lesions, especially of  the 
co rona ry  arteries in the chicken [16, 29] and the rab-  
bit [23, 24]. 

The  exper imenta l  mode l  uses a no rmoglycaemic  
animal. A b n o r m a l  glucose to lerance  test appears  
after longer  cholesterol  adminis t ra t ion [25]. 

F r o m  our  results, low gliclazide dose does  no t  
induce  significant modif ica t ion in p lasma glucose in 
fed animals. A dynamic  study of p lasma immu-  
noreact ive  insulin m a y  be helpful,  but  the relat ion-  
ship be tween  insulin levels, diabetes,  hyper l ipaemia  
and a t h e r o m a  are unclear.  D a t a  f r o m  studies per-  
f o rmed  with gliclazide do not  indicate a direct  rela- 
t ionship be tween  hypoglycaemic  and an t i - a the roma-  
tous propert ies .  

Results  of  studies in progress  with diabetic rabbits  
and p s a m m o m y s  obesus  could help to elucidate the 
mechan i sm of act ion of gliclazide. 

Several  o ther  pharmacologica l  effects could be  
involved in these ant ia therogenic  propert ies .  This 
su lphonamide  has been  shown to reduce  marked ly  
platelet  adhesiveness [6] to decrease  s trongly platelet  
aggregat ion  (by an inhibit ion of platelet  A D P  release 
[33], to  enhance  fibrinolysis [5] and to  reduce  the 
exaggera ted  vasoconst r ic tor  responses  to adrenal ine  
in exper imenta l  diabetes [7, 8]. All  these actions 
could influence to varying degrees  the prevent ive  
effect of  the drug on aort ic  and co rona ry  a thero-  
sclerosis. 

In  conclusion,  our  s tudy indicates that  gliclazide, at 
the low-doses  used, r educed  the accumula t ion  of  
cholesterol  in the liver and strongly inhibited the 
deve lopmen t  of  aortic and part icular ly co ronary  
lesions induced by the cholesterol  rich diet. But  the 
mechan i sm of act ion of gliclazide is unclear.  
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