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E x p e r i m e n t a l  a t h e r o s c l e r o s i s  c o u l d  b e  p r o d u c e d  in  d o g s  a n d  o t h e r  
a n i m a l s  b y  s u r g i c a l  e x c i s i o n  of  t h y r o i d  g l a n d  (9), o r  b y  t h e  u s e  of  t h y r o i d  
s u p p r e s s i v e  a g e n t s  s u c h  as  t h i o u r a c i l  (17) o r  r a d i o a c t i v e  i o d i n e  (10) to-  
g e t h e r  w i t h  i n c r e a s e d  i n t a k e  of  v a r i o u s  fats ,  e s p e c i a l l y  c h o l e s t e r o l .  T h e  
c o m b i n a t i o n  of c h o l e s t e r o l  f e e d i n g  a n d  t h i o u r a c i l  for  p r o d u c t i o n  of  e x p e -  
r i m e n t a l  a t h e r o s c l e r o s i s  in  r a t s  h a s  b e e n  t r i e d  b y  m a n y  a u t h o r s  (2, 3). 

P r o l o n g e d  l i p a e m i a  b y  a d m i n i s t r a t i o n  of h i g h  l i p i d  d i e t s ,  t o g e t h e r  w i t h  
t h y r o i d e c t o m y  in  d o g s  w a s  f o u n d  to a u g m e n t  c a p i l l a r y  p e r m e a b i l i t y  a n d  
i n c r e a s e  s e r u m  l i p i d s  ( c h o l e s t e r o l  a n d  t o t a l  l i p id s )  g i v i n g  m y x o e d e m a t o u s  
m a n i f e s t a t i o n s  (6). 

D a t a  on  t h e  e f f e c t i v e n e s s  of  t h y r o a c t i v e  c o m p o u n d s  in  p r e v e n t i n g  
a t h e r o g e n e s i s  or  c a u s i n g  r e g r e s s i o n  of  e s t a b l i s h e d  l e s i o n s  in  e x p e r i m e n t a l  
a n i m a l s  h a v e  b e e n  s u m m a r i z e d  b y  K r l t c h e v s k y  1964 (11). A l t h o u g h  t h y r o -  
a c t i v e  c o m p o u n d s  e x e r t  a n  a n t i - a t h e r o g e n i c  e f f ec t  in  c h o l e s t e r o l - f e d  r ab -  
b i t s ,  t h e i r  e f f ec t  o n  e s t a b l i s h e d  l e s i o n s  is  n e g l i g i b l e  o r  o n l y  s l i g h t l y  i n h i b i -  
to ry .  

I n  t h i s  s t u d y ,  s e r u m  a n d  t i s s u e s  l i p i d  c o m p o n e n t s  in  r e s p o n s e  to h i g h  
c o n t e n t s  of d i f f e r e n t  d i e t a r y  fa ts  ( c o n t a i n i n g  d i f f e r e n t  p e r c e n t a g e s  of  e n o i c  
ac ids )  a l o n e  a n d  c o m b i n e d  w i t h  t r i i o d o t h y r o n i n e  (Ts) in  r a t s  w e r e  c a r r i e d  
out .  

Mater ia l  and m e t h o d s  

The present  s tudy was carried out on 36 male and 36 female Wistar rats, 160 g 
initial body weight, classified into twelve groups. Six groups (3 of male and 3 of 
femals rats) were fed with the exper imenta l  diets l is ted below; the other six groups 
were fed the same diets added  to it 20 ~g t r i iodothyronine per  kg of the diet. The 
daffy quant i ty  of the diet  for each rat  was 10 g. The exper imenta l  t rea tment  lasted 60 
days. Throughout  the exper imenta l  period the animals were daily inspected  and the 
body weight recorded.  At  the end of 8 weeks the animals were then kil led by 
decapitation.  
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Diet constitution (%) 

Sucrose 
Lactose 
Peanut  oil, maize oil, or lard 
Casein (purified) 
Choline chloride 
Salt mixture 
Cellulose 

56.9 
4.0 

20.0 
20.0 

0.1 
4.0 
5.0 

With the addition per kg of the diet of: 

Water-soluble vitamin mixture  
Alpha-tocopherol acetate 
Vitamin A acetate 
Vitamin D 2 acetate 
Vitamin B12 

305 mg 
325 mg 

12,000 IU 
1,300 IU 

30 ~tg 

Lipids from serum, liver, omental, perirenal, brown fat (from the intrascapular 
region in rat), epididymal fat and aortas were extracted by chloroform, methanol  
2 : 1 (8). Pools of 6 rats were run together, estimates were repeated three times and 
the mean and SE were calculated. Aortas were dissected out from its beginnings up 
to the biforcation of iliac arteries (1). Total lipids were determined gravimetrically, 
by evaporating a known volume of extract under current of nitrogen and keeping in 
a dessicator till constant weight. Lipids were fractionated by thin layer chromato- 
graphy (5). Quanitative estimation of each fraction was done by charring method 
(14). 

R e s u l t s  and d i s c u s s i o n  

F r o m  t h e  r e su l t s  in t ab l e  I, i t  is n o t i c e d  t h a t  t he  p e r c e n t a g e  of  w e i g h t  
ga in  in  m a l e  ra ts  w a s  d e c r e a s e d  w h e n  T3 w a s  a d d e d  to  t h e  h i g h  fat  d ie ts .  
H o w e v e r ,  th i s  d e c r e a s e  w a s  f o u n d  s ta t i s t i ca l ly  i n s i g n i f i c a n t  in  all t he  3 fats  
u sed .  On  t h e  o t h e r  h a n d  T3 c a u s e d  a d e c r e a s e  in t h e  p e r c e n t a g e  of  w e i g h t  
ga in  in  f e m a l e  ra ts  k e p t  on  d ie t s  c o n t a i n i n g  p e a n u t  oil  (P<0.025),  a n d  
m a i z e  oil  (P<0.02),  w h i l e  i n s i g n i f i c a n t  d i f f e r e n c e  w a s  f o u n d  in  c a s e  of lard.  

N u m e r o u s  s t u d i e s  on  t h e  u se  of  t h y r o i d  h o r m o n e s  as h y p o c h o l e s t e r o l e -  
m i c  a g e n t s  w e r e  d o n e  (12, 13, 7, 16, 4). T h e  r e su l t s  p r e s e n t e d  in th i s  s t u d y  
s h o w  t h a t  t r i i o d o t h y r o n i n e  a d m i n i s t r a t i o n  to ra ts  a d d e d  to d ie t s  w i t h  h i g h  
l ip id  c o n t e n t ,  c a u s e d  no  c h a n g e  in  to ta l  l i p id  c o n t e n t  of a d i p o s e  t i s sue s  
s t ud i ed ,  l i ve r  a n d  aor tas  in b o t h  m a l e  a n d  f e m a l e  ra ts  (figs, 1, 2). T h e s e  

Table 1. Percentage weight gain of male and female rats kept on high fat diet and T s 
plus high fat diets. 

Male rats Female rats 
Peanut  Maize Lard Peanut Maize Lard 
oil oil oil oil 

High fat 43.63 42.32 42.28 27.94 25.67 25.25 
diet (SE _) 4.68 2.99 5.05 2.95 2.26 2.36 

High fat 37.95 35.39 35.32 18.65 14.56 17.71 
diet (SE • + T 3 5.35 8.00 5.01 1.66 3.28 3.10 
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f ind ings  ag ree  w i t h  w h a t  was  found  b y  K r i t c h e v s k y  a n d  Tepper (13) ,  t h e y  
r e p o r t e d  t ha t  D - t h y r o x i n e  and  L - t h y r o x i n e  w h e n  a d m i x e d  w i th  d ie t s  
du r ing  the  p o s t c h o l e s t e r o l  f eed ing  per iod ,  a r e d u c t i o n  in  the  sever i ty  of 
a t h e r o m a  was  o b s e r v e d  in rabbi t s .  

Die ts  con ta in ing  p e a n u t  oil t o g e t h e r  w i th  t r i i o d o t h y r o n i n e  c a u s e d  a 
s l ight  i nc rease  in  s e r u m  to ta l  l ip id  in  female  rats,  bu t  a p p r o x i m a t e l y  20- 
fold inc rease  in ma le  rats.  S tud i e s  of M y a s n i k o v a  et al. (15) sugges t s  t ha t  
t hy ro id  h o r m o n e s  affect  l ip id  m e t a b o l i s m  and  a t he r oge ne s i s  t h r o u g h  an  
i n t e r m e d i a t e  ac t ion  on the  liver. In  th is  e x p e r i m e n t  ma le  ra ts  k e p t  on 
p e a n u t  oil (28.4% sa tu ra t ed  fa t ty  acids)  p lus  Ta, there  was  no change  in  
l iver  to ta l  l ip id  c o n t e n t  c o m p a r e d  to t hose  not  r ece iv ing  Ta. This  obse rva -  
t ion is ha rd  to e x p l a i n  on  the  bas is  of these  resul ts .  

A o r t a  to ta l  l ip ids  and  all  l i p id  f rac t ions  s t u d i e d  in ma le  ra ts  were  
d e c r e a s e d  in  r e s p o n s e  to T3, e x c e p t  a r ise  in  t r i g lyce r ide s  c o n t e n t  in  t hose  
k e p t  on p e a n u t  oil, was  observed .  These  da ta  agree  wi th  wha t  was  found  
by  Y o s h o  et al. (18) tha t  a d d i t i o n  of t r i i odo thy ro - f a t t y  ac ids  to a the rogen i c  
die ts  con t a in ing  cho les te ro l  and  h y d r o g e n a t e d  fa t ty  ac ids  d e c r e a s e d  the  
e leva t ion  of b lood  to ta l  cho les te ro l  and  s h o w e d  a somewha t ,  t h o u g h  no t  
conc lus ive ,  p r o p h y l a c t i c  effect  on  the  degree  of a t h e r o m a t o u s  les ions  of 
the  aor ta  in  rabbi t s .  On the  o ther  hand,  a d d i t i o n  of T3 to d ie ts  c on t a i n i ng  
s a t u r a t e d  fa t ty  ac ids  (lard) to female  ra ts  c a u s e d  s ign i f ican t  r ise  in  choles-  
terol  esters ,  phospho l i p id ,  and  free cho les t e ro l  aor t ic  conten ts .  No such  
inc rease  was  o b s e r v e d  in  die ts  con ta in ing  u n s a t u r a t e d  fats (maize  oil). 
These  f ind ings  agree  wi th  those  s ta ted  b y  K r i t c h e v s k y  (12) tha t  D- thyro-  
xine,  D- and  L- t r i iodothy . ronine  caused  a very  s l ight  i nh ib i t o ry  effect  on 
a t h e r o m a t a  p r o g r e s s i o n  in  cho les te ro l - fed  rabb i t s ,  and  tha t  k e e p i n g  ani- 
ma l s  w i th  p r e - e s t a b l i s h e d  a t h e r o m a  on a d i e t  con ta in ing  u n s a t u r a t e d  fat  
the  p r o g r e s s i o n  of t he  les ion  was  s ign i f i can t ly  re ta rded .  

Summary 

Twelve groups of rats were included in this study. Six groups (3 males and 3 
females) received high fat diets containing 20% of either peanut oil, maize oil or 
lard. The other six groups received the same diets plus triiodothyronine. 

Triiodothyronine T 3 added to diets containing peanut off caused slight increase 
in total serum lipids in female rats, while in male rats serum total lipids were 
increased about 20-fold. 

T a administration caused almost no change in aortic total and all lipid fractions 
in male rats kept on diets containing any of the fats used. Female rats kept on lard 
plus T 3 showed a rise in cholesterol free and esterified and phospholipid contents of 
aorta lipids. 
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