
CHAPTER IV

RESULTS

I * General observations of STZ-rats and Cilazapril- 
treated STZ-rats

T h e  s t r e p i o z o t o c i n  t r e a t e d  r a t  w a s  u s e d  a s  a n  
e x p e r i m e n t a l  m o d e l  o f  d i a b e t e s  m e l l i t u s  i n  t h e s e  s t u d i e s .  
T h e  o b j e c t i v e  o f  t h i s  p a r t  o f  t h e  w o r k  w a s  t o  i n v e s t i g a t e  
t h e  e f f e c t s  o f  c i l a z a p r i l  o n  t h e  d i a b e t i c  m o d e l  w i t h  
r e s p e c t  t o  p l a s m a  g l u c o s e  l e v e l s  a n d  b o d y  w e i g h t s .
T h e  r e s u l t s  s h o w e d  i n  T a b l e  4 . 1  i n d i c a t e d  t h a t  a l l  t h e s e  
g r o u p s  ( 8 ,  1 2 ,  1 6 - w e e k s )  o f  f i v e  S T Z - r a t s  a n d  f i v e
c i l a z a p r i 1 - t r e a t e d  S T Z - r a t s  w e r e  s e v e r e  h y p e r g l y c e m i a .  
T h e r e  w a s  n o  s i g n i f i c a n t l y  d i f f e r e n c e  o f  p l a s m a  g l u c o s e  
b e t w e e n  S T Z - r a t s  a n d  c i 1a z a p r i 1 - t r e a t e d  S T Z - r a t s .  T h e  b o d y  
w e i g h t s  o f  b o t h  S T Z - r a t s  a n d  c i 1a z a p r i 1 - t r e a t e d  S T Z - r a t s  
w e r e  s i g n i f i c a n t l y  d e c r e a s e d  a s  c o m p a r e  t o  t h e  a g e - m a t c h e d  
c o n t r o l  ร .

I I Studies of cardiovascular functions in STZ-rats and 
cilazapri1-treated STZ-rats

C a r d i o v a s c u l a r  f u n c t i o n s  a r e  CAP,  HR,  AFR,  CFR a n d  
L V I c  w e r e  d e t e r m i n e d  f o r  a l l  t h r e e  d i f f e r e n t  a g e  g r o u p s  ( 8 ,  
1 2 , 1 6  w e e k s )  o f  f i v e  a g e - m a t c h e d  c o n t r o l s ,  f i v e  S T Z - r a t s  
a n d  f i v e  c i  1 a z a p r i 1 - t r e a t e d  S T Z - r a t s  a s  s u m m a r i z e d  i n  T a b l e  
4 . 2 - 4 . 7  b y  u s i n g  t h e  e x p e r i m e n t a l  p r o t o c o l  a s  d e s c r i b e d  
p r e v i o u s l y  i n  c h a p t e r  I I I .  M e a n s  a n d  s t a n d a r d  d e v i a t i o n s  
o f  a l l  t h e s e  a s s e s s e d  c a r d i o v a s c u l a r  p a r a m e t e r s  w e r e  a l s o  
d e m o n s t r a t e d  g r a p h i c a l l y  a s  s h o w e d  i n  F i g u r e  4 . 1  -  4 . 5 .
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T h e  o v e r a l l  r e s u l t s  o f  t h i s  p a r t  o f  t h e  w o r k  s h o w e d  t h a t  Î

1 .  I n  t h e  f i v e  S T Z - r a t s  o f  e a c h  a g e  g r o u p s  ( 8 ,  1 2 ,
16 w e e k s ) ,  CAP w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e i r  a g e -  
m a t c h e d  c o n t r o l s .  B u t  i n  t h e  f i v e  c i 1a z a p r i 1 - t r e a t e d  S T Z -  
r a t s  o f  a l l  t h r e e  a g e  g r o u p s  ( 8 ,  1 2 ,  16 w e e k s ) ,  CAP w e r e
s i g n i f i c a n t l y  l o w e r  t h a n  t h e  CAP v a l u e s  o f  t h e  S T Z - r a t s  a t  
t h e  s a m e  a g e .

2 .  I n  t h e  f i v e  S T Z - r a t s  o f  e a c h  d i f f e r e n t  a g e  g r o u p s  
( 8 , 1 2 , 1 6  w e e k s ) ,  h e a r t  r a t e s  w e r e  s i g n i f i c a n t l y  s l o w e r  t h a n  
t h e  a g e - m a t c h e d  c o n t r o l s .  B u t  t h e r e  w a s  n o  s i g n i f i c a n t l y  
d i f f e r e n c e  b e t w e e n  h e a r t  r a t e s  o f  c i 1 a z a p r i 1 - t r e s t e d  S T Z -  
r a t s  a n d  t h e  a g e - m a t c h e d  c o n t r o l s  i n  a l l  t h r e e  a g e  g r o u p s .

3 .  T h e  s a m e  a s  t h e  r e s u l t  o f  h e a r t  r a t e  
d e t e r m i n a t i o n ,  a o r t i c  f l o w  r a t e s  o f  a l l  t h r e e  d i f f e r e n t  a g e  
g r o u p s  o f  S T Z - r a t s  w e r e  s i g n i f i c a n t l y  d e c r e a s e d  a s  c o m p a r e d  
t o  t h e  a g e - m a t c h e d  c o n t r o l s ,  b u t  t h e r e  w a s  n o  s i g n i f i c a n t l y  
d i f f e r e n c e  b e t w e e n  c i 1a z a p r i 1- t r e a t e d  S T Z - r a t s  a n d  t h e  a g e -  
m a t c h e d  c o n t r o l s .

4 .  C o r o n a r y  f l o w  r a t e s  ( C F R )  o f  a l l  t h r e e  d i f f e r e n t
a g e  g r o u p s  ( 8 ,  1 2 ,  16 w e e k s )  o f  f i v e  S T Z - r a t s  w e r e
s i g n i f i c a n t l y  l e s s  t h a n  t h e  a g e - m a t c h e d  c o n t r o l s .  And t h i s  
d e c r e a s i n g  o f  CFR s e e m e d  t o  b e  w o r s e  w i t h  t h e  d u r a t i o n  o f  
d i a b e t e s  ( F i g u r e  4 . 4 ) .  H o w e v e r ,  c i l a z a p r i l  s e e m e d  t o  
i m p r o v e  o r  p r e v e n t  t h i s  s i t u a t i o n  e v e n t h o u g h  t h e  r e s u l t s  
w e r e  n o t  a s  g o o d  a s  t h e  c o n t r o l  v a l u e s .

5 .  T h e  r e s u l t s  s h o w e d  i n  T a b l e  4 . 8  d e m o n s t r a t e d  t h a t  
a f t e r  t h e  v a l u e s  o f  LVI C ( g m)  w e r e  n o r m a l i z e d  b y  d i v i d i n g  by  
1 0 0  g r a m  o f  h e a r t  w e i g h t ,  t h e  LVI C ( g m / 1 0 0  gm h e a r t  w e i g h t )  
o f  S T Z - r a t s  b e c a m e  s i g n i f i c a n t l y  d i f f e r e n t  t h a n  t h e  c o n t r o l s
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a t  12 a n d  16 -  w e e k s .  F i g u r e  4 . 5  s h o w e d  t h a t  L V I c  o f  t h e  
f i v e  c i 1a z a p r i 1 - t r e a t e d  S T Z - r a t s  w e r e  s i g n i f i c a n t l y  h i g h e r  
t h a n  t h e  LVIC v a l u e s  o f  S T Z - r a t s  i n  a l l  t h r e e  a g e d  g r o u p s  
( 8 ,  1 2 ,  16 w e e k s ) .

6 .  T h e  R v a l u e s ,  r a t i o s  o f  h e a r t  w e i g h t s  p e r  1 0 0  
g r a m  b o d y  w e i g h t s  ( T a b l e  4 . 8  ) ,  i n d i c a t e d  t h a t  h e a r t s  o f  
S T Z - r a t s  h a v e  b e c o m e  h y p e r t r o p h y  a s  c o m p a r e d  t o  t h e  a g e  
m a t c h e d  c o n t r o 1 ร . T h a t  a r e  c o n c o m i t a n t  w i t h  t h e  r e s u l t s  o f  
LVI C,  a n d  c i l a z a p r i l  s e e m e d  t o  a t t e n u a t e  t h i s  a b n o r m a l i t y .

11 I Studies of morphological examinations of hearts of 
STZ-rats and Cilazapri1-treated STZ-rats

As s h o w e d  i n  F i g u r e s  4 . 1 0  -  4 . 1 8  t h e  c r o s s - s e c t i o n  
o f  h e a r t s  s p e c i m e n s  w e r e  o b t a i n e d  f r o m  t h r e e  c o n t r o l s ,  t h r e e  
S T Z - r a t s  a n d  t h r e e  c i 1a z a p r i 1- t r e a t e d  S T Z - r a t s  f r o m  e a c h  
a g e d  g r o u p s  ( 8 ,  1 2 , 1 6  w e e k s )  b y  u s i n g  t h e  e x p e r i m e n t a l
p r o c e d u r e  a s  d e s c r i b e d  p r e v i o u s l y  i n  c h a p t e r  1 1 1 .  T h i c k n e s s  
o f  l e f t  v e n t r i c u l a r  w a l l ,  r i g h t  v e n t r i c u l a r  w a l l  a n d  
i n t e r v e n t r i c u l a r  s e p t u m  w a l l  w e r e  m e a s u r e d  r a n d o m l y  b y  t h e  
m i c r o m e t e r  o f  l i g h t  m i c r o s c o p e  w i t h  4 X - o b j e c t i v e . M e a n s  a n d  
s t a n d a r d  d e v i a t i o n  o f  t h e s e  w a l l  t h i c k n e s s  v a l u e s  w e r e  
c a l c u l a t e d  a n d  s u m m a r i z e d  i n  T a b l e  4 . 9  a n d  F i g u r e s  4 . 1 0 -  
4 . 1 8 .

T h e  r e s u l t s  o f  t h e s e  m o r p h o 1o g i c a 1 e x a m i n a t i o n s  
i n d i c a t e d  t h a t  ะ

1.  L e f t  v e n t r i c u l a r  w a l l s  o f  t h e  t h r e e  h e a r t s  o f  
S T Z - r a t s  w e r e  t h i c k e r  t h a n  t h e  c o n t r o l s  f o r  a l l  t h r e e  
a g e d  g r o u p s  ( 8 ,  1 2 ,  16 w e e k s ) .
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2 .  T h e  r i g h t  v e n t r i c u l a r  w a l l  w a s  t h i c k e r  t h a n  
c o n t r o l  s i g n i f i c a n t l y  a t  12 a n d  16 w e e k s  a f t e r  t h e  STZ 
i n j e c t  i o n s .

3 .  W a l l  t h i c k n e s s  o f  b o t h  l e f t  a n d  r i g h t
v e n t r i c l  o f  c i 1a z a p r i 1 - t r e a t e d  S T Z - r a t s  w a s  n o t  s i g n i f i c a n t l y  
d i f f e r e n c e  f r o m  t h e  a g e - m a t c h e d  c o n t r o l  v a l u e s  f o r  a l l  t h r e e  
g r o u p s  ( 8 ,  1 2 ,  16 w e e k s )

IV Study of coronary vascular wall thickness of STZ-rats and 
Cilazapri1-treated STZ-rats.

T h e  c r o s s - s e c t i o n s  o f  h e a r t  s p e c i m e n s  w e r e  o b t a i n e d  
f r o m  t h r e e  c o n t r o l s ,  t h r e e  S T Z - r a t s  a n d  t h r e e  c i l a z a p r i  1 -  
t r e a t e d  S T Z - r a t s  f r o m  e a c h  a g e d  g r o u p  ( 8 , 1 2 ,  16 w e e k s ) .  
T h e  i n t r a m u r a l  c o r o n a r y  a r t e r i e s  w e r e  l o c a t e d  o n  t h e  l e f t  
v e n t r i c l e  o f  e a c h  h e a r t .  I n  t h i s  i n v e s t i g a t i o n ,  l i g h t  
m i c r o s c o p i c  e x a m i n a t i o n  d i d  n o t  p r o v i d e  s u f f i e n t  s p a t i a l  
r e s o l u t i o n  o f  t h e  c o r o n a r y  a r t e r i a l  w a l l  c o m p a r t m e n t .  
T h e r e f o r e ,  t h e  r e s u l t s  o f  t h i s  s e c t i o n  w i l l  b e  d e s c r i b e d  a s  
g e n e r a l  o b s e r v a t i o n  o f  s e l e c t e d  c o r o n a r y  a r t e r i e s ,  a n d  
c o m p a r i s o n  b e t w e e n  c o n t r o l  a n d  S T Z - r a t s ,  a n d  b e t w e e n  S T Z -  
r a t s  a n d  c i 1a z a p r i 1 - t r e a t e d  S T Z - r a t s .  T h e  r e s u l t s  o f  
m o r p h o l o g i c a l  o b s e r v a t i o n s  o f  i n t r a m u r a l  c o r o n a r y  a r t e r i e s  
i n d i c a t e d  t h a t  :

1 .  I n t r a m u r a l  c o r o n a r y  a r t e r y  w a l l  o f  t h e  t h r e e
h e a r t s  o f  S T Z - r a t s  w e r e  n o t a b l e y  t h i c k e r  t h a n  t h e  c o n t r o l s  
f o r  a l l  t h r e e  d i f f e r e n t  a g e d  g r o u p  ( 8 ,  1 2 ,  16 w e e k s ) .

2 .  W a l l  t h i c k n e s s  o f  i n t r a m u r a l  c o r o n a r y  a r t e r i e s
o f  c i 1a z a p r i 1- t r e a t e d  S T Z - r a t s  w a s  n o  d i f f e r e n t  f r o m  t h e  
a g e - m a t c h e d • c o n t r o 1 ร f o r  a l l  t h r e e  g r o u p s  ( 8 ,  1 2 ,  16 w e e k s ) .



38

T a b l e  4 . 1  P l a s m a  g l u c o s e  ( m g / d l )  o f  8 - 1 6  w e e k s  o f  c o n t r o l s ,  
S T Z - r a t s ,  a n d  c i 1a z a p r i 1 - t r e a t e d  S T Z - r a t s .

W e e k s 8 12 16

C o n t r o l  ( ท = 5 )  1 0 6 . 2 8  + 8 . 6 7  1 0 9 . 3 7  + 9 . 2 7  1 0 9 . 2 0  + 1 4 . 3 2

S T Z - r a t s  ( ท = 5 )  4 3 0 . 0 0  + 4 3 . 7 9 *  4 7 6 . 0 0  + 2 5 . 0 9 *  4 5 1 . 0 0  + 4 1 . 6 7 *

C i l a z a p r  i l -  4 1 7 . 2 0  + 1 2 . 8 5 NS 4 1 2 . 6 0  + 1 4 . 9 5 NB 4 2 0 . 0 0  + 1 3 . 7 6 NS
t r e a t e d
S T Z - r a t s  ( ท = 5 )

Statistical difference as compared to controls (p < 0.05).
NS = non significant difference as compared to STZ-rats

( p < 0 . 0 5 ) .
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T a b l e  4 . 2  B o d y  w e i g h t  ( B w , g m )  a n d  H e a r t  w e i g h t  ( H w , g m )  o f
8 - 1 6  w e e k s  o f  c o n t r o l s ,  S T Z - r a t s ,  a n d  c i l a z a p r i l -  
t r e a t e d  S T Z - r a t s .

«

W e e k s  8 12 16

Bw Hw Bw Hw Bw Hw

C o n t r o l  ( ท = 5 )  3 4 9 . 7 1
+ 2 2 . 6 0

1 . 2 3 4 1 3 . 6 0  
+ 1 8 . 3 6

1 . 4 0 4 5 6 . 2 5  
+ 9 . 6 5

1 . 5 7

S T Z - r a t s  ( ท = 5 )  2 8 0 . 0 0
+ 1 7 . 2 6 *

1 . 1 4 2 8 0 . 6 0  
+ 2 2 . 8 2 *

1 . 17 2 8 1 . 4 0  
+ 1 2 . 8 3 *

1 . 2 4

C i l a z a p r i l -  2 8 0 . 8 0  
t r e a t e d  + 1 9 . 5 7 5 N 
S T Z - r a t s  ( ท = 5 )

1 . 0 6  
ร

2 7 5 . 2 0  
+ 9 . 6 5 NS

1 . 0 2 8 2 9 3 . 4 0  
+ 2 0 . 4 4

1 . 0 9

S t a t i s t i c a l  d i f f e r e n c e  a s  c o m p a r e d  t o  c o n t r o l s  ( p  < 0 . 0 5 ) .  
*  NS = n o n  s i g n i f i c a n t  d i f f e r e n c e  a s  c o m p a r e d  t o  S T Z - r a t s  

( p  < 0 . 0 5 ) .
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T a b l e  4 . 3  R a t i o  o f  h e a r t  w e i g h t  p e r  1 0 0  g r a m  b o d y  w e i g h t  (%)
o f  8 - 1 6  w e e k s  o f  c o n t r o l s ,  S T Z - r a t s ,  a n d  c i l a z a p r i l -  
t r e a t e d  S T Z - r a t s .

W e e k s 8 12 16

C o n t r o l  ( ท = 5 ) 0 . 3 5 + 0 . 0 1 0 . 3 4  + 0 . 0 1 0 . 3 4  + 0 . 0 6

S T Z - r a t s  ( ท = 5 ) 0 . 4 1 + 0 . 0 4 * 0 . 4 2  + 0 . 0 5 * 0 . 4 4  + 0 . 0 2 *

N ร N ร 1 KCi  l a z a p r i  1 0 . 3 6 + 0 . 0 5 0 . 3 7  + 0 . 4 3 0 . 3 7  + 0 . 0 3
- t r e a t e d
S T Z - r a t s  (ท-= 5 )

S t a t i s t i c a l  d i f f e r e n c e  a s  c o m p a r e d  t o  c o n t r o l s  <p< 0 . 0 5 ) .  
* * S t a t i s t i c a l  d i f f e r e n c e  a s  c o m p a r e d  t o  S T Z - r a t s  ( p <  0 . 0 5 ) .  
NS = n o n  s i g n i f i c a n t  d i f f e r e n c e  a s  c o m p a r e d  t o  S T Z - r a t s

( p < 0 . 0 5 ) .
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T a b l e  4 . 4  Common c a r o t i d  a r t e r i a l  p r e s s u r e  (mmHg)  o f  8 - 1 6  w e e k s
o f  c o n t r o l s ,  S T Z - r a t s ,  a n d  c i 1 a z a p r i 1- t r e a t e d  S T Z - r a t s .

W e e k s  8 12 16

C o n t r o l  ( ท = 5 )  7 6 . 5 1  + 2 . 3 4  8 6 . 7 9  + 4 . 3 1  8 2 . 3 3  + 4 . 0 5

S T Z - r a t s  ( ท = 5 )  9 3 . 9 8  + 6 . 0 9 *  9 8 . 3 2  + 3 . 3 4 *  1 0 0 . 6 6  + 7 . 6 9 *

C i l a z a p r i l -  7 7 . 9 9  + 1 0 . 1 6  8 3 . 3 3  + 7 . 0 7  8 5 . 3 3  + 6 . 9 1
t r e a t e d  S T Z - r a t s  
(ท-= 5 )

S t a t i s t i c a l  d i f f e r e n c e  a s  c o m p a r e d  t o  c o n t r o l s  ( p  < 0 . 0 5 ) .  
S t a t i s t i c a l  d i f f e r e n c e  a s  c o m p a r e d  t o  S T Z - r a t s  ( p  < 0 . 0 5 ) .
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T a b l e  4 . 5  H e a r t  r a t e  ( b e a t s / m i n )  o f  8 - 1 6  w e e k s  o f  c o n t r o l s ,  
S T Z - r a t s ,  a n d  c i 1a z a p r i 1 - t r e a t e d  S T Z - r a t s .

W e e k s 8 12 16

C o n t r o l  ( ท = 5 ) 1 8 5 . 7 0  + 1 0 . 6 0 1 7 9 . 2 0 + 2 1 . 0 0 1 8 2 . 5 0 + 2 8 . 7 0

S T Z - r a t s  ( ท = 5 ) 1 4 7 . 2 0  + 9 . 2 0 * 1 2 8 . 3 0 + 1 8 . 4 0 * 1 3 6 . 0 0 + 1 8 . 1 0 *

Ci  l a z a p r i 1 - 1 8 4 . 0 0  + 1 2 . 3 3 * * 1 9 8 . 8 0 + 2 3 . 8 2 * * 1 9 2 . 0 0 + 1 4 . 9 6 *
t r e a t e d  S T Z - r a t s
( ท = 5 )

S t a t i s t i c a l  
S t a t  i s t  i c a  1

d i f f e r e n c e  a s  
d i f f e r e n c e  a s

c o m p a r e d  t o  
c o m p a r e d  t o

c o n t r o l s  ( p  < 0 . 0 5 ) .  
S T Z - r a t s  ( p  < 0 . 0 5 ) .
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T a b l e  4 . 6  A o r t i c  f l o w  r a t e  ( m l / m i n )  o f  8 - 1 6  w e e k s  o f  c o n t r o l s ,  
S T Z - r a t s ,  a n d  c i 1a z a p r i 1- t r e a t e d  S T Z - r a t s .

W e e k s 12 16

C o n t r o l  ( ท = 5 )  7 2 . 8 0  + 2 . 7 0  7 8 . 0 0  + 7 . 6 0  8 0 . 6 0  + 7 . 3 0

S T Z - r a t s  ( ท = 5 )  5 2 , 0 0  + 7 . 5 0 *  4 9 . 0 0  + 4 . 1 8 *  3 8 . 8 0  + 2 . 2 o '

C i l a z a p r i  1 
- t r e a t e d  
S T Z - r a t s . ( ท = 5 )

7 0 . 0 0  + 3 . 5 4 * *  7 0 . 0 0  + 3 . 5 4 * *  7 8 . 0 0  + 5 . 7 0 *

Statistical difference as compared to controls (p<0.05).
Statistical difference as compared to STZ-rats (p<0.05).
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T a b l e  4 . 7 C o r o n a r y  f l o w  r a t e  
c o n t r o l s ,  S T Z - r a t s ,  
S T Z - r a t s .

( m l / m i n )  o f  8 - 1 6  w e e k s  o f  
a n d  c i 1a z a p r i 1 - t r e a t e d

W e e k s 12

C o n t r o l  ( ท = 5 )  5 . 0 0  + 0 . 5 0  5 . 6 2  + 0 . 4 1

S T Z - r a t s  ( ท = 6 )  3 . 4 0  + 0 . 4 2 *  2 . 8 0  + 0 . 2 7 '

16

5 . 6 9  + 0 . 3 7  

1 . 9 0  + 0 . 7 4 *

C i l a z a p r i  1 3 . 1 0  + 0 . 4 2 * *  4 . 3 0  + 0 . 6 7 * “ 4 . 9 0  + 0 . 7 4 * *
- t r e a t e d
S T Z - r a t s  ( ท = 6 )

*
1 «

Statistical difference as compared to controls (p< 0.05)
Statistical difference as compared to STZ-rats (p< 0.05)
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T a b l e .  4 . 8  L e f t  v e n t r i c u l a r  i s o t o n i c  c o n t r a c t i o n  <LVIC,gm)
and LVIC (gm/100 gra o f  h e a r t  w e i g h t )  o f  8 -16  weeks 
o f  c o n t r o l s ,  S T Z - r a t s ,  and c i i a z q p r i 1 - t r e a t e d  
S T Z - r a t s .

Weeks 8 12 16
gm gm/100 gm gm gm/100 gm h e a r t gm gm/100 gm hear i

h e a r t  w e ig h t w e ig h t w e i g h t

C o n t r o l  (ท=5) 3 .14+ 255.23+ 3.85+ 27 6 .47+ 3.96+ 26 6 .01+
0 . 3 7 16.41 0 .2 2 3 3 .2 9 0 .3 8 55 .3 3

S T Z - r a t s  (ท=5) 2 .5 0 + 221.45+ 1.90+ 163.28+ 1.25+ 101.98+
0 .6 1 * 6 3 . 4 2 Na 0 .65* 59 .94* 0 .70* 60 .49*

c i l a z a p r i 1 3.20-1 302.17+ 3.26+ 320 .47+ 3.1  + 28 5 .32+
- t r e a t e d 0 .2 7 * * 31.00** 0.23** 48 .71** 0 .22** 25 .98**
S T Z - r a t s  (ท=5)

S t a t i s t i c a l  d i f f e r e n c e  a s  compared t o  C o n t r o l s  (p< 0 . 0 5 ) .  
S t a t i s t i c a l  d i f f e r e n c e  as  compared t o  S T Z - r a t s  (p< 0 . 0 5 ) .  

NS = non s i g n i f i c a n t  d i f f e r e n c e  as  compared t o  c o n t r o l s
( p < 0 . 05 )
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Table 4.9 Sizes of l e f i  and r ight  vent r i cular  wall and 
i n t e rvent r i cu l a r  septum wall of (um) 8-16 weeks of 
cont rol s ,  STZ-rats,  and Ci l azapr i1- t reated STZ-rats.

Left vent r i cul a r  wall Right vent r i cular  wall In t e rvent r i cu l a r  septum wall 
(LV) (RV) (1VS)

8-Weeks 
Control (ท=3) 
STZ-rats (ท=3)

2153.33 + 94.52
2406.66 + 48.04

Ci l azapr i 1- t reated 2071.66 + 120.86 
STZ-rat s . (ท=3)

723.16 + 28.15
766.66 + 65.25
756.66 + 59.23

1771.66 + 38.83
2000.00 + 117.57
1730.00 + 257.34

12-Weeks 
Control (ท=3) 
STZ-rats (ท=3) 
Ci lazapr i1- t reî  
STZ-rats (ท=3)

2278.33 + 38.19 645.00 + 55.67 1800.00 + 157.87
2513.33 + 128.67* 881.66 + 115.79* 2113.33 + 363.05
2236.66 + 177.78** 673.35 + 49.32** 1613.33 + 125.53

16-Weeks 
Control (ท=3) 
STZ-rats (ท=3)

2376.66 + 80.20 790.00 + 75.49 1710.00 + 72.62
2613.33 + 63.70* 1078.33 + 205.93* 1838.33 + 607.99
2220.00 + 171.09** 713.33 + 72.85*" 1430.00 + 242.53

STZ-rats (ท=3)

NS = non s igni f i cant  d i f f e r en t  as compared to cont rol s ,  and STZ-rats (p< 0.05).

Statistical difference as compared to controls (p< 0.05).
Statistical difference as compared to STZ-rats (p< 0.05).
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o  CONTROL, BSTZ=RATS

120

8 12 16

WEEK

L s t z - r a i s  , น  CILAZAPRIL-TREATED
STZ-RATS

120

WEEK

F i g u r e  4 . 1  M ea n s  a n d  SD o f  c o m n o n  c a r o t i d  a r t e r i a l  p r e s s u r e  
(CAP, nmHg) o f  5 c o n t r o l  ( □ ) ,  5 S T Z - r a t s  <■  ) ,
5 c i l a z a p r i 1 - t r e a t e d  S T Z - r a t s  (□  ) w e r e  s h o w e d .

*  S t a t i s t i c a l  d i f f e r e n c e ,  NS = n o n s i g n i f i c a n t
d i f f e r e n c e  ( p < 0 . 0 5 ) .
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( S T Z - R A T S  □  CILAZAPRIL-TREATED 
STZ-RATS

WEEK WEEK

□  CONTROL ■  STZ-RATS

F i g u r e  4 . 2 M e a n s  a n d  SD o f  h e a r t  r a t e  
5 c o n t r o l  ( □ ) ,  5 S T Z - r a t s  
t r e a t e d  S T Z - r a t s  ( 0 )  w e r e

(HR, b e a t / n i n )  o f  
< ■ ) ,  5 c i l a z a p r i l -  
s h o w e d .

*  S t a t i s t i c a l  d i f f e r e n c e ,  NS = n o n s i g n i f i c a n t
d i f f e r e n c e  < p < 0 . 0 5 ) .
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□  CONTROL ■  STZ-RATS
■ รTZ-RATS 0  cILAZAPRIL-TREATED 

STZ-RATS

WEEK WEEK

F i g u r e  4 . 3  M ea n s  a n d  SD o f  a o r t i c  f l o w  r a t e  (AFR,  * l / m i n )  o f  
5 c o n t r o l  (□  ) ,  5 S T Z - r a t s  < ■ ) ,  5 c i l a z a p r i l -  
t r e a t e d  S T Z - r a t s  (El  ) w e r e  s h o w e d .

*  S t a t i s t i c a l  d i f f e r e n c e ,  NS = n o n s i g n i f i c a n t
d i f f e r e n c e  ( p < 0 . 0 5 ) .
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PSTZ-RATS ร  CILAZAPRIL-TREATED
□  CONTROL ■  STZ-RATS STZ-RATS

F i g u r e  4 . 4  K e a n s  a n d  SD o f  c o r o n a r y  f l o w  r a t e  (CFR, a l / m i n )  
o f  5 c o n t r o l  ( □ ) ,  5 S T Z - r a t s  ( ■  ) ,  5 c i l a z a p r i l -  
t r e a t e d  STZ r a t s  ( 0  ) w e r e  s h o w e d .

*  S t a t i s t i c a l  d i f f e r e n c e ,  NS = n o n s i g n i f i c a n t

d i f f e r e n c e  < p < 0 . 0 5 ) .
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□  c o n tr o l  f l STZ-RATS
flSTZ-RATS 0  CILAZAPRIL-TREATED 

STZ-RATS
«ะ

F i g u r e  4.5 Means an d  SD o f  l e f t  v e n t r i c u l a r  i s o t o n i c  
c o n t r a d  t i o n  (LVIC , g o / 1 0 0  g o  hw> o f  5 
c o n t r o l  ( 0  ) ,  5 S T Z - r a t s  ( f l ) ,  5 c i l a z a p r i l -  
t r e a t e d  STZ r a t s  1 0 )  w e r e  s h o w e d .

♦  S t a t i s t i c a l  d i f f e r e n c e ,  NS = n o n s i g n i f i c a n t  
d i f f e r e n c e  ( p < 0 . 0 5 ) .
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BSTZ- RATS 22 CILAZAPRIL-TREATED
DCONTROL ■  STZ-RATS STZ-RATS

WEEK WEEK

F i g u r e  4 . 6  M e a n s  a n d  SD o f  r a t i o  h e a r t  w e i g h t  p e r  1 0 0  gm
b o d y  w e i g h t  (R ,  %) o f  5 c o n t r o l  < □ ) ,  5 S T Z - r a t s  
( ■ ) ,  5 c i l a z a p r i  1 - t r e a t e d  STZ r a t s  ( ร )  w e r e  

s h o w e d .

*  S t a t i s t i c a l  d i f f e r e n c e ,  NS = n o n s i g n i f i c a n t  

d i f f e r e n c e  ( p < 0 . 0 5 ) .
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WEEK WEEK

F i g u r e  4 . 7  M e a n s  a n d  SD o f  ü ô & n e s s o f  l e f t  v e n t r i c u l a r  w a l l  
(L V ,  yUffl) o f  3 c o n t r o l  ( □ ) ,  3 S T Z - r a t s  ( ■ ) ,
3 c i l a z a p r i l - t r e a t e d  STZ r a t s  ( 0 )  w e r e  s h o w e d .

*  S t a t i s t i c a l  d i f f e r e n c e ,  NS = n o n s i g n i f i c a n t

d i f f e r e n c e  ( p < 0 . 0 5 ) .



RV
 Ç

um
)

5 4

# STZ-RATS,  E3 CILAZAPRIL-TREATED
□  CONTROL, ■  STZ-RATS STZ-RATS

1 2 0 0  ,_______________________________________________ $

8 12 16 

WEEK

1200

8 12 16

WEEK

F i g u r e  4 . 8  M ean s a n d  SD o f t h ic k n e s s o f  r i g h t  v e n t r i c u l a r  w a l l  
(R V , yum) o f  5 c o n t r o l  ( อ ) ,  3 S T Z - r a t s  ( ■ ) ,
3 c i l a z a p r i l - t r e a t e d  STZ r a t s  ( อ  ) w e r e  s h o w e d .

*  S t a t i s t i c a l  d i f f e r e n c e ,  NS = n o n s i g n i f i c a n t

d i f f e r e n c e  ( p < 0 . 0 5 ) .
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■ STZ-RATS, a cILAZAPRIL-TREATED
□  c o ntro l , ■  STZ-RATS STZ-RATS

3000 

2300 

2000 

1 500 

1000 

500

0
8 12 16 

WEEK

3000

2500

8 12 16

WEEK

F i g u r e  4 . 9  M ea n s a n d  SD o f  thickness o f  i n t e r v e n t r i c u l a r  septum 
( I V S ,  yum) o f  3 c o n t r o l  ( □ ) ,  3 S T Z - r a t s  ( ■  > ,
3 c i l a z a p r i l - t r e a t e d  STZ r a t s  ( 0  ) w e r e  s h o w e d .

*  S t a t i s t i c a l  d i f f e r e n c e ,  NS = n o n s i g n i f i c a n t
d i f f e r e n c e  ( p < 0 . 0 5 ) .
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F i g u r e  4 . 1 0  T h e  c r o s s - s e c t i o n  o f  8 -  w e e k  c o n t r o l  h e a r t  
s h o w e d  l e f t  ( LV)  a n d  r i g h t  v e n t r i c l e  (RV)  
a n d  i n t e r v e n t r i c u l a r  s e p t u m  ( I V S ) .
( E o s i n  a H e m a t o t o x y 1 i n  X4>
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F i g u r e  4 . 1 1  L i g h t  p h o t o  m i c r o g r a p h  f r o m  8 -  w e e k  
S T Z -  r a t  h e a r t .  * l t  i s  i n d i c a t e d  t h a t  
t h e  w a l l  o f  l e f t  v e n t r i c l e  o f  t h i s  S T Z - r a t  
w a s  t h i c k e r  t h a n  t h e  c o n t r o l  ( F i g u r e  4 . 1 0 )
( E o s i n  & H e m a t o t o x y 1 i ท X4)



F i g u r e  4 . 1 2  L i g h t  p h o t o  m i c r o g r a p h  f r o m  8 -  w e e k  
c i 1a z a p r i 1- t r e a t e d  S T Z - r a t  h e a r t .
* I t  i s  i n d i c a t e d  t h a t  t h e  t h i c k n e s s  
o f  l e f t  v e n t r i c u l a r  w a l l  w a s  l e s s  t h a n  
t h e  S T Z - r a t  s h o w e d  i n  F i g u r e  4 . 1 1 .
( E o s i n  & H e m a t o t o x y 1 i ท x 4 )
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F i g u r e  4 . 1 3  T h e  c r o s s - s e c t i o n  o f  12 -  w e e k  c o n t r o l
h e a r t  s h o w e d  l e f t  (LV)  a n d  r i g h t  v e n t r i c l e  
(RV)  a n d  i n t e r v e n t r i e u 1a r  s e p t u m  ( I V S ) .
( E o s i n  â  H e m a t o t o x y 1 i n  X4)



F i g u r e  4 . 1 4  L i g h t  p h o t o  m i c r o g r a p h  f r o m  12  -  w e e k  
S T Z - r a t  h e a r t .  * I t  i s  i n d i c a t e d  t h a t  
t h e  w a l l  o f  l e f t  v e n t r i c l e  o f  t h i s  S T Z -  
r a t  w a s  t h i c k e r  t h a n  t h e  c o n t r o l .
( F i g u r e  4 . 1 3 )  ( E o s i n  8f H e m a t o t o x y  1 i n  x 4 )
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F i g u r e  4 . 1 5  L i g h t  p h o t o  m i c r o g r a p h  f r o m  12 -  w e e k  
c i  1 a z a p r i 1 - t r e a t e d  S T Z - r a t  h e a r t .
" i t  i s  i n d i c a t e d  t h a t  t h e  t h i c k n e s s  
o f  l e f t  v e n t r i c u l a r  w a l l  w a s  l e s s  t h a n  
t h e  S T Z - r a t  ( F i g u r e  4 . 1 4 ) .
( E o s i n  3< H e m a t o t o x y 1 i ท x 4 )
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F i g u r e  4 . 1 6  T h e  c r o s s - s e c t i o n  o f  16 -  w e e k  c o n t r o l  h e a r t  
s h o w e d  l e f t  ( LV)  a n d  r i g h t  v e n t r i c l e  CRV) 
a n d  i n t e r v e n t r i e u  1a r  s e p t u m  ( I V S ) .
( E o s i n  & H e m a t o t o x y 1 i n  X4>
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F i g u r e  4 . 1 7  L i g h t  p h o t o  m i c r o g r a p h  f r o m  16 -  w e e k  S T Z - r a t  
h e a r t .  " I t  i s  i n d i c a t e d  t h a t  t h e  w a l l  o f  l e f t  
v e n t r i c l e  o f  t h i s  S T Z - r a t  w a s  t h i c k e r  t h a n  t h e
c o n t r o l .  ( E o s i n  & H e m a t o t o x y 1 i n  X4)
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F i g u r e  4 . 1 8  L i g h t ,  p h o t o  m i c r o g r a p h  f r o m  16 -  w e e k
c i 1a z a p r i 1- t r e a t e d  S T Z - r a t  h e a r t .  * I t  i s  
i n d i c a t e d  t h a t  t h e  t h i c k n e s s  o f  l e f t  
v e n t r i c u l a r  w a l l  w a s  l e s s  t h a n  t h e  S T Z - r a t
( F i g u r e  4 . 1 7 ) .  ( E o s i n  & H e m a t o t o x y 1 i n  x4>
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L i g h t  p h o t o  m i c r o g r a p h  f r o m  i n t r a m u r a l  c o r o n a r y  
a r t e r y  f r o m  l e f t  v e n t r i c u l a r  m y o c a r d i u m  o f  
8 w e e k  c o n t r o l  h e a r t .  ( E l a s t i c  X 4 0 )

F i g u r e  4 . 1 9
tv
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F i g u r e  4 . 2 0  L i g h t  p h o t o  m i c r o g r a p h  o f  i n t r a m u r a l  c o r o n a r y  
a r t e r y  f r o m  8 w e e k  S T Z - r a t .  I t  w a s  o b s e r v e d  
t h a t  t h e  a r t e r i a l  w a l l  b e c o m e  t h i c k e r  t h a n  
t h e  c o n t r o l  ( F i g u r e  4 . 1 9 ) ,  ( E l a s t i c  X 4 0 )
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F i g u r e  4 . 2 1  L i g h t  p h o t o  m i c r o g r a p h  s h o w i n g  t h e  t h i c k n e s s
o f  i n t r a m u r a l  c o r o n a r y  a r t e r y  w a l l  f r o m  8 w e e k  
c i 1 Bz a p r i 1 - t r e a t e d  S T Z - r a t .  I t  w a s  o b s e r v e d  
t h a t  t h e  a r t e r i a l  w a i l  t h i c k n e s s  w a s  l e s s  t h a n  
t h e  S T Z - r a t  ( F i g u r e  4 . 2 0 ) .  ( E l a s t i c  X 4 0 )
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F i g u r e  4 . 2 2  L i g h t  p h o t o  m i c r o g r a p h  o f  i n t r a m u r a l  c o r o n a r y  
a r t e r y  f r o m  l e f t  v e n t r i c u l a r  m y o c a r d i u m  o f
12 w e e k  c o n t r o l  h e a r t ( E l a s t i c  X 4 0  >
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F i g u r e  4 . 2 3  L i g h t  p h o t o  m i c r o g r a p h  o f  i n t r a m u r a l  c o r o n a r y  
a r t e r y  f r o m  12 w e e k  S T Z - r a t .  I t  w a s  o b s e r v e d  
t h a t  t h e  a r t e r i a l  w a l l  b e c o m e  t h i c k e r  t h a n  t h e  
c o n t r o l  ( F i g u r e  4 . 2 2 ) .  ( E l a s t i c  X 4 0 )
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F i g u r e  4 . 2 4  L i g h t  p h o t o  m i c r o g r a p h  s h o w i n g  t h e  t h i c k n e s s  o f  
i n t r a m u r a l  c o r o n a r y  a r t e r y  w a l l  f r o m  12 w e e k  
c i l a z a p r i l -  t r e a t e d  S T Z - r a t .  I t  w a s  o b s e r v e d  
t h a t  t h e  a r t e r i a l  w a l l  t h i c k n e s s  w a s  l e s s  t h a n  
t h e  S T Z - r a t  ( F i g u r e  4 . 2 2 ) .  ( E l a s t i c  X 4 0 )
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F i g u r e  4 . 2 5 L i g h t  p h o t o  m i c r o g r a p h  o f  i n t r a m u r a l  c o r o n a r y  
a r t e r y  f r o m  l e f t  v e n t r i c u l a r  m y o c a r d i u m  o f
16 w e e k c o n t r o l  h e a r t .  ( E l a s t i c  X 4 0 )
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F i g u r e  4 . 2 6  L i g h t  p h o t o  m i c r o g r a p h  o f  i n t r a m u r a l  c o r o n a r y  
a r t e r y  f r o m  16 w e e k  S T Z - r a t .  I t  w a s  o b s e r v e d  
t h a t  t h e  a r t e r i a l  w a l l  b e c o m e  t h i c k e r  t h a n
t h e  c o n t r o l  ( F i g u r e  2 5 ) .  ( E l a s t i c  X 4 0 )
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F i g u r e  4 . 2 7  L i g h t  p h o t o  m i c r o g r a p h  s h o w i n g  t h e  t h i c k n e s s
o f  i n t r a m u r a l  c o r o n a r y  a r t e r y  w a l l  f r o m  16 w e e k  
c i 1a z a p r i 1- t r e a t e d  S T Z - r a t .  I t  w a s  o b s e r v e d  
t h a t  t h e  a r t e r i a l  w a l l  t h i c k n e s s  w a s  l e s s  t h a n
t h e  S T Z - r a t  ( F i g u r e  2 6 ) .  ( E l a s t i c  X 4 0 )
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