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Hypocholesterolemic Effect of 
3-Hydroxy-3-methylt~lutarlc Acid 

I n  bac t e r i a l  sy s t em,  3 - h y d r o x y - 3 - m e t h y l g l u t a r i c  ac id  
(HMG) h a s  b e e n  e v a l u a t e d  as  a n  a n t i m e t a b o l i t e  of 
m e v a l o n i c  ac idL  FIraOGr~ARI z h a s  s h o w n  t h a t  H M G  
i n h i b i t s  t h e  i n c o r p o r a t i o n  of a c e t a t e  i n t o  m e v a l o n a t e  in  
r a t  l i ve r  p r e p a r a t i o n s :  Th i s  m a y  e x p l a i n  t h e  H M G  in-  
h i b i t i o n  of  cho les te ro l  s y n t h e s i s  f r o m  a c e t a t e  as desc r ibed  
b y  RABINOWlTZ a n d  GURIN 8. T h e r e  is c e r t a i n  r a t i o n a l e  
to  t h e  f ac t  t h a t  a c o m p o u n d  a c t i v e  as  a n  i n h i b i t o r  of 
cho les t e ro l  b i o s y n t h e s i s  m a y  h a v e  u t i l i t y  in  t h e  t r e a t -  
m e n t  of h y p e r c h o l e s t e r o t e m i a  a n d  a therosc leros is ,  e.g. 
n ico t in ic  acid 4, ~ - p h e n y l b u t y r i c  acid a n d  x -p -b ipheny l -  
b u t y r i c  acid ~. Th i s  p r o m p t e d  us to  i n v e s t i g a t e  t h e  h y p o -  
cho les te ro lemic  p r o p e r t y  of H M G  in n o r m a l  as  well  as 
h y p e r c h o l e s t e r o l e m i c  an imal s .  

Materials and methods. 4 groups  of y o u n g  male  a lb ino  
ra ts ,  C .D.R. I .  s t r a i n  6, we igh ing  50 g a n d  each  g roup  
c o n t a i n i n g  6 a n i m a l s  were se lec ted  for  e x p e r i m e n t a l  
s tud ies  (Tab le  I). G r o u p  I was  k e p t  as con t ro l  a n d  fed on  
b a s a l  d i e tL  I n  a d d i t i o n  to  t h i s  diet ,  g roups  I I ,  I I I  a n d  I V  
rece ived  oral ly,  v a r y i n g  doses of H M G  in  w a t e r  .(as 
ind ica ted )  for  7 or  14 days .  A t  t h e  end  of t r e a t m e n t ,  t h e  
t o t a l  s e r u m  cho les te ro l  was  d e t e r m i n e d  b y  Bloor ' s  
m e t h o d .  F o r  s tud ies  m a d e  in T a b l e  I I ,  y o u n g  male  
a lb ino  r a t s  we igh ing  a b o u t  100 g were  m a i n t a i n e d  for  2 
weeks  on  a n  e x p e r i m e n t a l  d i e t  (basal  d i e t  c o n t a i n i n g  2 % 
h y d r o g e n a t e d  v e g e t a b l e  oils;  20 m g  cho les t e ro l  a n d  10 
m g  s o d i u m  cho la t e  as  h o m o g e n e o u s  w a t e r  suspens ion ,  b y  

Table L Effect of HMG feeding on serum cholesterol of normal rats a 

Group No. 
I 

Treatment 

Basal diet 

I1 I I I  IV 

Basal diet Basal diet Basal diet 
+ 10rag + 2 0 r a g  + 3 0 r a g  
HMG b HMG HMG 

7 days 151 :J: 10 145 ~ 2 136 :i: 5 128 -4- 5 e 
14 days 164 :k 4 147 :i: 3 a 133 -4- 8 a 130 q- 9 e 

a All figures are average values expressed as total cholesterol content 
in mg% with standard error; b dose of HMC~/kg/day; e difference 
as compared with control group statistically significant p < 0.05; 
d p < 0.01; e p < 0.001. 

Table 1L Effect of HMG and cholesterol + HMG feeding on serum 
cholesterol of hypercholesterolemic rats (average x~: S.E.) 

i n t u b a t i o n )  in  o rde r  to  p roduce  h y p e r c h o l e s t e r o l e m i c  
cond i t ions ,  The  s e r u m  cho les te ro l  level  of s u c h  r a t s  was 
f o u n d  to  be  s i gn i f i c an t l y  e l e v a t e d  (192 + 19 r a g % ;  
p < 0.001) as c o m p a r e d  to  r a t s  k e p t  on  b a s a l  d i e t  on ly  
(118 + 5 r a g % ) .  T h e  r a t s  were t h e n  d iv ided  i n to  g roups  
of 5 each.  T h e  choles te ro l - fed  a n d  cho les te ro l  p lus  H M G -  
fed  g roups  c o n t i n u e d  rece iv ing  e x p e r i m e n t a l  d ie t ,  How-  
ever ,  i n  add i t i on ,  t h e  l a t t e r  g r o u p  rece ived  50 nag 
H M G / k g / d a y  in  wate r .  T h e  e x p e r i m e n t a l  d i e t  was  re- 
p l aced  b y  b a s a l  d i e t  for  h y p e r c h o l e s t e r o l e m i c  con t ro l  
g roups  a n d  H M G - f e d  groups .  T h e  l a t t e r  rece ived  50 nag 
H M G / k g / d a y  in  wate r .  A t  v a r y i n g  per iods  of  H M G  t r e a t -  
m e n t  (as ind ica ted) ,  t he  s e r u m  cho les te ro l  was  d e t e r m i n e d .  

Results. F r o m  T a b l e  I is e v i d e n t  t h a t  H M G  a d m i n i s t r a -  
t i on  to  n o r m a l  r a t s  for  1 or  2 weeks  s ign i f i can t ly  lowers  
t h e  t o t a l  s e r u m  cho les t e ro l  c o n t e n t .  F r o m  t h e  s t a t i s t i c a l  
e v a l u a t i o n  of t he  d a t a  p r e s e n t e d  in  T a b l e  I I ,  i t  b ecomes  
c lear  t h a t  H M G  feeding causes  a s ign i f i can t  dep res s ion  in  
s e r u m  cho les te ro l  levels  of H M G - f e d  g roups  as c o m p a r e d  
to  para l l e l  h y p e r c h o l e s t e r o l e m i c  con t ro l  groups .  I t  was  
also o b s e r v e d  t h a t  c o m b i n e d  feeding of cho les t e ro l  a long  
w i t h  H M G  also s ign i f i can t ly  decl ines  t he  s e r u m  choles te ro l  
levels  as c o m p a r e d  to  para l l e l  choles te ro l - fed  groups.  
Th i s  f u r t h e r  s u p p o r t s  t h e  h y p o c h o l e s t e r o l e m i c  p r o p e r t y  
of HMG.  I t  is i n t e r e s t i n g  to  m e n t i o n  t h a t  no  a p p a r e n t  
h a r m f u l  effects  of H M G  feeding  were  no t i c ed  on  a n i m a l s  
d u r i n g  t he  course  of i nves t iga t ion .  F r o m  o t h e r  works  i t  is 
k n o w n  t h a t ,  in  v ivo ,  H M G  ar ises  f r o m  I-IMG-CoA b y  t h e  
a c t i o n  of H M G - C o A  h y d r o l a s e  (EC 3.1.2.5), w h i c h  s t r o n g l y  
a n d  c o m p e t i t i v e l y  i n h i b i t s  t h e  H M G - C o A  r e d u c t a s e  (EC 
1.1.1.34) a c t i v i t y  in  b a c t e r i a l  8 as  wel l  as  r a t  l i ve r  p r e p a r a -  
t i o n s L  These  obse rva t i ons ,  coup led  w i t h  t h e  h y p o -  
cho les t e ro lemic  p r o p e r t y  of HMG,  sugges t  t h a t  H M G ,  l ike 
o t h e r  i n h i b i t o r s  of cho les te ro l  b iosyn thes i s ,  m a y  f ind  a 
use  in  t h e  t r e a t m e n t  of h y p e r c h o l e s t e r o l e m i a  p r o v i d e d  
t h a t  in  m e n  th i s  s u b s t a n c e  ac t s  in  t h e  s a m e  w a y  a n d  is 
wel l  t o l e r a t ed .  T h e  de t a i l ed  p h a r m a c o l o g i c a l  sc reen ing  of 
t h i s  c o m p o u n d  is in  progress  a n d  will  be  r e p o r t e d  else- 
where  in  d e t a i l  s . 

Zusammen/assung. Bei  F i i t t e r u n g  m i t  3 -hydroxy-3 -  
m e t h y l g l u t a r s ~ u r e  (HMG) w u r d e  eine b e d e u t e n d e  Sen-  
k u n g  des  Se rum-Cho les t e r in sp iege l s  sowohl  in  n o r m a l e n ,  
als a u c h  in  hypercho les te r in -~ tmischen  R a t t e n  b e o b a c h t e t .  
Be i  g le ichzei t iger  V e r a b r e i c h u n g  y o n  H M G  u n d  Chol-  
es tero l  b l ieb  die e r w a r t e t e  Z u n a h m e  b e i m  Se rumcho l -  
e s t e r in  au s  u n d  gleichzei t ig  wurde  eine A b n a h m e  des  
Choles te r inspiege ls  fes tgeste l l t .  
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HMG Total cholesterol content, rag% 
treatment 
(day) ChoIesterol-fed Cholesterol + Hypercholes- HMG-fed 

group HMG-fed terolemie group 
group control group 

1st 207 ~ 10 139 ::1: 5 a 200 ::i: 6 133 -4- 3 a 
2nd 203:k 4 129 4- 15 a 181 5 : 4  138 i 4 a 
3rd 208 7~: 2 172 + 8 a 192 :]: 6 165 ~ 4 a 
4th - - 181 :k 5 148 :1 :3  a 
5th 211 4- 14 167 -4- 5 b 158 :J: 5 162 ~z 4 
6th - - 139 :k 5 137 ~: 7 

a Difference as compared to.respective control group statistically 
significant p < 0,001; b p = 0.01, 
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