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Dissolution of gallstones in hamsters by 3-hydroxy-3-methylglutaric acid 1 
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Summary. Addit ion of  0.05-0.20% of 3-hydroxy-3-methylglutaric acid to a l i thogenic hamster  diet resulted in a marked 
reduction in the incidence of  gallstones in hamsters. 

Cholesterol gallstones in hamsters can be induced by 
feeding a semipurif ied fat-free diet whose major  com- 
ponents are sucrose and casein 3. Appearance of  gallstones 
in hamsters can be inhibited by substitution of  whole wheat 
or roiled oats for sucrose 4, by addition of  pectin, lignin or 
psyllium 5 or by administrat ion of  a cholesterol lowering 
agent such as cholestyramine 6 Or clofibrate 7. We have 
investigated the effects o f  3-hydroxy-3-methylglutaric acid 
(HMG),  an inhibitor of  cholesterol synthesis 8, on develop- 
ment and regression of  gallstones in hamsters. H M G  has 
been shown to be hypocholesteremic in rats 9,1~ rabbits 11,12 
and man  13. The results of  our experiments  with H M G  are 
reported here. 
Materials and methods. Male Syrian hamsters were used in 
all experiments. The li thogenic diet (LD) which was first 
described by Dam and Christensen 3, consisted of  sucrose 
(74.3%), casein (20%), salt mix USP XIV (5%), vi tamin mix 
(0.5%) and choline chloride (0.2%). Additions were made at 
the expense of  the sucrose. 
In the 1st exper iment  180 hamsters were fed the LD for 
30 days. At this t ime 11 of  the surviving animals were killed 
and their gall bladders examined for opacity of  bile (which 
we took to be a pre-precipitat ion condition) or for presence 
of  gallstones. The remaining hamsters were separated into 
6 groups which were fed one of  the following diets: 
laboratory ration (LR); LR  plus 0.05% H M G ;  LD plus 
0.07% chenodeoxycholic  acid (LDC); LDC plus 0.05% 
H M G ;  LD plus 0.05% H M G  and LD plus 0.2% H M G .  

Table 1. Influence of 3-hydroxy-3-methylglutaric acid (HMG) and 
chenodeoxycholic (CDCA) on gallstone dissolution in hamsters 

Diet Dura- No. Gall bladder findings 
tion Stones Biliary Normal 
(days) opacity bile 

LD* 30 11 8 2 1 
Lab. Ration (LR) 30 8 1 7 0 

60 21 8 9 4 
LR+ 0.05% HMG 30 8 4 4 0 

60 18 4 11 3 
LD + 0.07% CDCA (LDC) 30 8 6 2 0 

60 16 10 6 0 
LDC+ 0.05% HMG 30 8 4 0 4 

60 15 12 3 0 
LD+ 0.05% HMG 30 8 0 4 4 

60 17 9 7 1 
LD+ 0.20% HMG 30 8 3 3 2 

60 13 6 4 3 

LD, lithogenic diet of Dam and Christensen 3: sucrose, 74.3% ; casein, 
20%; salt mix, 5%; vitamin mix, 0.5%; and choline chloride, 0.2%. 

Table 2. Influence of 3-hydroxy-3-methylglutaric acid (HMG) (0.2%) 
on dissolution of gallstones in hamsters 

Diet Dura- No. Gall bladder findings 
tion Stones Opacity Normal 
(days) (%) (%) (%) 

LD ~ 42 26 10 (39) 15 (57) 1 (4) 
LD 92 19/30 ~* 14(74) 5 (26) 0 
LD+0.2% HMG 92 22/30 ~* 6 (27) 11 (50) 5 (23) 

LD, lithogenic diet (see footnote, table 1); ** survival ratio. 

Chenodeoxycholic acid was used because of  its ability to 
dissolve gallstones in man  14. 8 animals from each group 
were autopsied after 30 days and the r e m a i n d e r  after 
90 days. 
In a 2nd experiment  100 hamsters were fed the LD for 
42 days. 26 of  the 86 surviving hamsters were killed at this 
time and their gall bladders examined.  The remaining 
60 animals were divided into 2 groups of  30 each and were 
fed either the LD or LD plus 0.2% H M G  for another 
50 days, at which t ime they were killed and their gall 
bladders examined. We are indebted to Calbiochem, San 
Diego, California for the generous gifts of  chenodeoxychol-  
ic acid and H M G  used in these studies. 
Results and discussion. The results of  the 1st experiment  are 
summarized in table 1. It is evident that in the case of  every 
test diet, s ave  that containing chenodeoxycholic acid plus 
H M G ,  the percentage o f  animals with gallstones was lower 
than that observed on the lithogenic diet. Laboratory ration 
has been shown to cause regression of  cholesterol-induced 
gallstones in hamsters ~5. In this experiment,  after 60 days, 
laboratory ration resulted in only 35% of  the test animals 
exhibiting gallstones. Addi t ion of  H M G  (0.05%) to the lab 
ration reduced incidence of  gallstones to 22%. Among  the 
test diets, that containing 0.2% H M G  resulted in ' the 
smallest percentage of  animals with gallstones and the 
greatest percentage with normal,  non-l i thogenic bile. 
In the 2nd experiment  (table 2), administrat ion of  a litho- 
genic diet to hamsters for 42 days resulted in a 39% 
incidence of  gallstones. Cont inuat ion of  this regimen for 
another 50 days resulted in 74% of  animals exhibiting 
gallstones. Addit ion o f  0.2% H M G  to the li thogenic diet 
resulted in a 27% incidence of  gallstones and 23% of  
animals with normal  bile. The data indicate that H M G  fed 
at a level  of  0.2% of  the diet will cause dissolution of  
gallstones even when it is fed as a component  of  a lithogen- 
ic diet. 
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