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Summary. 3-Hydroxy-3-methy lg lu ta r i c  acid (HMG) signif icant ly  decreased cholesterol ,  t r iglycer ide and  phosphol ip id  
levels in whole serum, se rum fl-l ipoproteins and  liver of Tr i ton- induced  hyper l ip idemic  rats.  Therapeu t ica l ly  50 mg 
HMG/kg  is equ iva len t  to  200 mg nicot inic  acid/kg in lowering all these  lipid paramete rs .  HMG m a y  exer t  its hypo-  
l ipidemic effect  t h rough  inhib i t ion  of l ipoprote in  synthesis .  

Tr i ton  WR-1339 is known  physical ly  to  al ter  very  low 
dens i ty  l ipoprote in  (VLDL),  render ing  t h e m  refract ive  
to the  act ion of l ipolytic enzymes  of blood and tissue. 
This p reven t s  or delays the i r  removal  f rom blood and 
secondar i ly  s t imula tes  the  synthes is  of lipids enhanc ing  
the  hyper l ip id imia2-K SCHIJRR et al. 1~ have  descr ibed a 
procedure  for induc t ion  of hyper l ip idemia  in ra t s  wi th  
Tr i ton  WR-1339 and  used th is  m e t h o d  for screening 
new l ipid-lowering agents  hav ing  a wide va r i e ty  of act ivi-  
ties. Considering the  po ten t i a l  hypol ip idemic  proper t ies  
of 3 -hydroxy-3-methy lg lu ta r i c  acid (HMG) in animals  n-17 
and  man17,18, we describe here the  effect  of HMG in 
coun te rac t ing  the  Tr i ton- induced  hyper l ip idemia  in rats.  
A wel l -known hypol ip idemic  drug, nicot inic  acid 19, was 
included in th is  s t u d y  for compara t ive  purposes.  

Materials and methods. 24 adul t  male albino ra ts  (stock 
colony of Ind ian  Ve te r ina ry  Research  Ins t i tu te ,  Izza t -  
nagar,  India) of average  body  weight  200 g (range 180- 
220 g) were fas ted for 24 h and i.p. in jec ted  250 mg Tr i ton  
W R  1339/kg b o d y  weight  dissolved in 0.15 M NaC1 at  the  
concen t ra t ion  of 50 mg/ml .  The animals  were r a n d o m l y  
div ided into 4 groups of 6 animals  each. 2 groups  received 
i.p. HMC (Schwarz/Mann,  USA) at  the  concen t ra t ion  of 
25 and 50 mg/kg,  and a 3rd group received i.p. 100 mg 
nicotinic acid (Nutr i t ional  Biochemicals ,  USA) /kg  b o d y  
weight  in 1 ml saline. E a c h  ra t  of the  t r ea t ed  groups  re- 
ceived two doses of compound ,  f irst  immed ia t e ly  af ter  
Tr i ton  injection,  and  subsequen t ly  20 h later.  The to ta l  
average dose for 200 g ra t  for each group was, therefore ,  
50 mg HMG/kg,  100 mg HMG/kg  and 200 mg nicot inic  
acid/kg in 2 ml  saline. The animals  receiving 1 ml saline 
i.p. each t ime  served as control .  Fas t ing  was cont inued  

dur ing the  pos t  Tr i ton  period.  Blood was wi thd rawn  by  
cardiac punc tu re  43 h af ter  Tr i ton  admin i s t r a t ion  under  
e ther  anaesthesia .  Serum fl-l ipoproteins were separa ted  
b y  d e x t r a n  sulfate p rec ip i ta t ion  m e t h o d  20. Liver  lipids 
were ex t r ac t ed  as descr ibed earlier 15. Cholesterol  ~1, t r igly-  
ceride 2, and  phosphol ip id  2a levels were ana lyzed  in whole 
serum, se rum fl-l ipoproteins and liver. S ta t i s t ica l  signifi- 
cance was calculated by  S t u d e n t ' s / - t e s t .  

Results and discussion. As ev iden t  f rom the  Table,  
HMG a t  b o t h  concen t ra t ions  s ignif icant ly  decreased 
cholesterol ,  t r iglycer ide and phosphol ip id  levels in whole 
serum, se rum tS-lipoproteins and  l iver of rats .  The ex t en t  
of decrease in all these  lipid p a r a m e t e r s  was more  marked  
at  100 mg HMG/kg.  At  a dose level of 50 mg HMG/kg,  the  
liver phosphol ip ids  were no t  s ignif icant ly  lowered. Nico- 
t inic acid lowered all l ipid p a r a m e t e r s  excep t  liver phos-  
phol ipid  in whole serum, se rum /3-1ipoproteins and liver. 
A compara t ive  s t u d y  of nicot inic  acid showed t h a t  thera -  
peut ical ly50 mg HMG/kg  is equ iva len t  to  200 mg nicotinic 
acid/kg in lowering lipid values  in blood and liver. This is 
in ag reemen t  wi th  an earlier r epo r t  wheie  50 mg HMG/kg 
has been found is equ iva len t  to  200 mg nicot inic  acid/kg 
in offering a lmos t  to ta l  p ro tec t ion  agains t  the  lipemic 
effect  of alcohol 17. The rat io be tween  t r ea t ed  and control  
values of se rum cholesterol  and  t r iglycer ide of HMG- 
t r ea ted  ra ts  was less t h a n  t h a t  r epor ted  for wel l -known 
drugs like clofibrate,  D- thyroxin  and  nicot inic  acid in 
Tr i ton  t es t  ~~ This could mean  t h a t  HMG is superior to 
these  compounds  in coun te rac t ing  Tr i ton- induced  hyper -  
l ipidemia.  

Among  several  possibili t ies of mechan i sm of act ion of 
HMG repor ted  earlier, it  has  been  emphas ized  t h a t  hypo-  

Comparison of hypolipidemic activities of HMG and nicotinic acid in Triton-test (Mean ~_ SE) 

Lipids Control group Treated groups 

50 mg HMG/kg 100 mg HMG/kg 200 mg nicotinic 
acid/kg 

Whole serum (mg/100 ml) 
Cholesterol 222 ~ 20 140 -L: 12b (37) ~ 101 ~ 5" (54) 
Phospholipid 275 zc 30 210 • 21 o (24) 165 L- 8b (40) 
Triglyceride 390 i 39 239 i 15 ~ (39) 182 • 7 b (53) 

Serum /~-lipoproteins (mg/100 ml) 
Cholesterol 142 ztz 24 94 ~ 14 b (34) 71 ~- 6 ~ (49) 
Phospholipid 147 ~ 10 114 i 8 a (22) 86 • 4 b (41) 
Triglyceride 348 • 30 190 ~= 20b (45) 167 ~ 9b (52) 

Liver (rag/g) 
Cholesterol 3.5 ~ 0.1 2.7 ~- 0.2 b (23) 2.2 ~c 0.2 b (37) 
Phospholipid 30.2-t- 1.9 28.1:~_ 1.8 (7) 24.2• 
Triglyceride 16.8 • 1.2 11.8 ~ 1.0 a (30) 9.6 -~ 2.5 a (42) 

135 ~ 10 b (39) 
198 • 16 a (28) 
220 • 18 b (43) 

85 -~ 5 b (40) 
98 •  (33) 

181 :~ 16 b (47) 

2.5 • 0.2~ (30) 
26.4• 2.4 (12) 
10.9 ~ 1.2 a (35) 

Values in parentheses indicate the percent reduction with respect to control group. Significantly different from control; b p < 0.001; e p 
< 0.01; a p < 0.02. 
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l i p i d e m i c  r e s p o n s e  of  H M G  c o u l d  i n v o l v e  a s h i f t  in  l ipo-  
p r o t e i n  s p e c t r u m  1~,~5. R e c e n t l y  we  h a v e  s h o w n  t h a t  
H M G  h a s  n o  e f f ec t  o n  o ro t i c  a c i d  f a t t y  l i ve r  in  r a t s  s4. 
S ince  T r i t o n  is k n o w n  p h y s i c a l l y  t o  a l t e r  V L D L ,  a n d  
H M G  is c a p a b l e  of  c o u n t e r a c t i n g  T r i t o n - i n d u c e d  h y p e r l i -  
p i d e m i a ,  t h e  p o s s i b i l i t y  o f  H M G  e x e r t i n g  i t s  h y p o l i p i d e -  
Inic e f f ec t  t h r o u g h  i n h i b i t i o n  of  l i p o p r o t e i n s  s y n t h e s i s  
a p p e a r s  m o r e  p l a u s i b l e .  F u r t h e r m o r e ,  t h e  m e t h o d  u s e d  
d e t e c t s  c o m p o u n d s  w h i c h  i n h i b i t  l ip id  b i o s y n t h e s i s  o r  i t s  
c a t a b o l i s m  10, t h e  h y p o l i p i d e m i c  a c t i v i t y  of  H M G  m a y  be  
m e d i a t e d  t h r o u g h  i t s  e f f ec t  o n  l ip id  m e t a b o l i s m .  FOGEL- 
MA~ e t  al. 25 h a v e  v e r y  r e c e n t l y  s h o w n  t h a t  n o r m a l l y  
1 2 %  of  m e v a l o n i c  a c i d  is c a t a b o l i z e d  t h r o u g h  a s h u n t  
p a t h w a y  in  m a m m a l i a n  s y s t e m  i n v o l v i n g  t rans -3-methy l -  
g l u t a c o n y l  CoA.  A d e r a i l m e n t  in  t h e  o p e r a t i o n  of  t h i s  
p a t h w a y  m i g h t  e x p l a i n  t h e  h y p e r c h o l e s t e r o l e m i c  con -  
d i t i o n  in  r a t s  a n d  m a n .  I n  v i e w  of  ea r l i e r  r e p o r t s  on  h y p o -  
l i p i d e m i c  a c t i v i t y  of  H M G  la-~8 in  a n i m a l s  a n d  m a n ,  i t  is 
t e m p t i n g  to  s u g g e s t ,  t h e r e f o r e ,  t h a t  H M G  m a y  in  s o m e  
w a y  c o r r e c t  t h e  d e r a i l e d  p a t h w a y .  
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Summary .  Male  r a t s  k e p t  a t  a t e m p e r a t u r e  of  4 ~  ~ we re  r e f r a c t o r y  to  a l e t h a l  dose  of  a f l a t o x i n  c o m p a r e d  to  a n i m a l s  
a t  2 0 ~ 1 7 6  w h i c h  e x h i b i t e d  a h i g h  m o r t a l i t y  a n d  m a r k e d  l ive r  d a m a g e .  I t  is s u g g e s t e d  t h a t  t h i s  d e c r e a s e d  s u s c e p t i -  
b i l i t y  is m e d i a t e d  t h r o u g h  a s t i m u l a t e d  m i c r o s o m a l  d r u g - m e t a b o l i z i n g  s y s t e m  in  co ld  e n v i r o n m e n t .  

T h e  h a r m f u l  e f f ec t s  of  a f l a t o x i n  h a v e  b e e n  f o u n d  to  
be  m o d i f i e d  b y  a v a r i e t y  of  c o n d i t i o n s  i n c l u d i n g  p r o t e i n  
d e f i c i e n c y  1, v i t a m i n  A - d e f i c i e n c y  ~, h y p o p h y s e c t o m y  ~ a n d  
p r e g n a n c y  4. A c r i t i c a l  r e v i e w  of  t h e s e  c o n d i t i o n s  h a d  led 
t o  t h e  s u g g e s t i o n  t h a t  t h e  i n c r e a s e d  s u s c e p t i b i l i t y  of  r a t s  
in  t h e s e  c o n d i t i o n s  is d u e  t o  a d e f e c t i v e  d r u g - m e t a b o l i z i n g  
s y s t e m  in  t h e  l i ve r  ~, T h e  i n f l u e n c e  of e n v i r o n m e n t a l  
f a c t o r s  s u c h  as  co ld  e x p o s u r e ,  w h i c h  m o d i f y  t h e  h e p a t i c  
m i c r o s o m a l  d r u g - m e t a b o l i z i n g  s y s t e m  h a v e  b e e n  s t u d i e d  
in  o t h e r  h e p a t o t o x i n s %  H o w e v e r ,  n o  s u c h  s t u d i e s  a p p e a r  
t o  h a v e  b e e n  i n v e s t i g a t e d  in  a f l a t o x i c o s i s .  

Mater ials  and  methods. 12 m a l e  a l b i n o  r a t s  w e i g h i n g  
a p p r o x i m a t e l y  120 g we re  d i v i d e d  i n t o  2 g r o u p s .  O n e  
g r o u p  w a s  k e p t  a t  r o o m  t e m p e r a t u r e  ( 2 0 - 2 1 ~  w h i l e  
t h e  o t h e r  g r o u p  w a s  p l a c e d  in  a n  a d e q u a t e l y  v e n t i l a t e d  
co ld  r o o m  h a v i n g  a t e m p e r a t u r e  of  4 - 5  ~ Al l  t h e  a n i m a l s  
r e c e i v e d  t h e  c o l o n y  s t o c k  d i e t  a n d  w a t e r  ad  l i b i t u m .  A t  
t h e  e n d  of 72 h ,  a l l  t h e  a n i m a l s  r e c e i v e d  i .p.  a p u r e  p r e -  
p a r a t i o n  of  a f l a t o x i n  c o n t a i n i n g  p r e d o m i n a n t l y  B 1 in  a 
dose  of  8 m g / k g  b o d y  w e i g h t .  T h e  e x p e r i m e n t  w a s  
t e r m i n a t e d  b y  s a c r i f i c i n g  a l l  a n i m a l s  in  b o t h  g r o u p s  
w h i c h  we re  a l ive  72 h a f t e r  a d m i n i s t r a t i o n  of t h e  t o x i n .  
T h e  l i ve r s  of  t h e  d e a d  as  wel l  a s  t h e  s ac r i f i ced  a n i m a l s  we re  
f i x e d  in  f o r m a l i n  a n d  p r o c e s s e d  for  m i c r o s c o p i c  e x a m i n a -  
t i o n  in  t h e  u s u a l  m a n n e r .  

Results  and discussion. B e t w e e n  40 a n d  48 h f o l l o w i n g  
t h e  a d m i n i s t r a t i o n  of  t h e  t o x i n ,  5 of  t h e  6 a n i m a l s  a t  r o o m  
t e m p e r a t u r e  d ied .  L i v e r s  of  t h e s e  a n i m a l s  e x h i b i t e d  ex -  
t e n s i v e  n e c r o s i s  of  l i ve r  cei ls  in  t h e  p e r i p o r t a l  a n d  m i d -  
zones .  T h e  r a t s  e x p o s e d  to  low t e m p e r a t u r e ,  h o w e v e r ,  
we re  a p p a r e n t l y  u n a f f e c t e d .  L i v e r s  of  t h e s e  a n i m a l s  s h o w e d  
n o  p a r e n c h y m a l  d a m a g e .  T h e r e  was ,  h o w e v e r ,  b i l e - d u c t  
a n d  d n c t u l a r  p r o l i f e r a t i o n  w i t h  p r o m i n e n t  p o r t a l  t r a c t s .  

O n  t h e  b a s i s  of  t h e  m o r t a l i t y  a n d  t h e  h i s t o l o g y  of 
l ive r s ,  i t  is c l ea r  t h a t  t h e  s u s c e p t i b i l i t y  of  r a t s  to  a f l a t o x i n  
is d e c r e a s e d  b y  e x p o s u r e  to  co ld .  E x p o s u r e  t o  lower  
t e m p e r a t u r e  h a s  b e e n  f o u n d  to  r e s u l t  in a n  i n c r e a s e  in  t h e  
m i c r o s o m a l  d r u g - m e t a b o l i z i n g  e n z y m e s T .  Ea r l i e r ,  we  h a d  
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