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The abundant  formation of cholesterol gallstones in young hamsters 
receiving a diet in which the carbohydrate  is glucose in contrast  to the 
absence or rare occurrence of such gallstones in young hamsters receiving 
a diet in which the carbohydrate  is rice starch is related to the fact that  in 
the hamsters on the glucose diet more cholesterol is synthesized from 
acetate than in the hamsters  on the rice starch diet [Jensen and Dam (1), 
Muroya et al. (2)]. 

According to the last-mentioned investigators the enhanced activity 
of cholesterol synthesis f rom acetate in hamsters on the glucose diet 
appears to be due to increase of enzymic activities before mevalonate in 
the biosynthetic pa thway  of cholesterol in the liver. 

It is, therefore, of interest to examine whether  formation of cholesterol 
gallstones in hamsters receiving the glucose diet can be prevented or at 
least greatly reduced by ingestion of substances capable of inhibiting the 
biosynthesis of cholesterol at a suitable stage. 

Certain observations concerning this question have already been made 
as far as one of our earlier experiments (3) showed that  addition of 1 ~ 
Cholesterol to a gallstone producing diet for hamsters  diminished the 
incidence of cholesterol gallstones in both sexes. Dietary cholesterol has 
been shown to act as an inhibitor of the biosynthesis of cholesterol in 
Several species, e.g. rats [Tomkins et al (4)], dogs [Gould et al. (5)], and 
monkeys [Cox et al. (6)] and probably  has the same effect in hamsters, 
although this has not yet  been proved directly. Furthermore,  some in- 
Vestigators, e.g. Byers and Friedman [working with rats (7)], assume that  
biliary cholesterol originates from endogenously synthesized cholesterol 
even when the diet contains cholesterol'). Therefore, the observed reduc- 
tion of the incidence of cholesterol gallstones in the cholesterol-fed 
hamsters could have been an effect of reduced synthesis of cholesterol. 

') Under certain circumstances (species and dosage), transfer of dietary 
Cholesterol to bile cholesterol may be marked, however. In chicks it has been 
found that the amount of cholesterol per g dry matter of the bladder bile can 
be increased considerably by incorporation of cholesterol into the diet (8), and 
Osuga and Portman (9) have produced cholesterol gallstones in squirrel monkeys 
by feeding cholesterol. 
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Table 1 (Experiment 1) 
Occurrence of gallstones, and other data for young male hamsters 

fed the glucose diet without additions 

Animal Days Gall- Weight Weight 
number on stones ~) at  after 

diet start  6 weeks 
g g 

Weigh~ 
gain, 
6 weeks 
g 

2 42 C 67 82 15 
6 42 C 67 76 9 

12 42 C 57 66 9 
15 42 O 29 39 10 
16 42 C 48 59 11 
20 42 C 50 61 11 
21 42 C 50 63 13 
23 42 C 46 53 7 

Mean 51.8 62.4 10.6 
st.d. •  •  ~6 .3  

1) C ~ cholesterol gallstones, O = no gallstones 

However ,  o ther  effects of d i e t a ry  cholesterol,  espec ia l ly  a possible  inc reased  
p r o d u c t i o n  of bi le  acids, m igh t  also have  c o n t r i b u t e d  to the  observed  
result2). 

O u r  p re sen t  s tudy  deals w i th  the in f luence  of the  e thy l  es ter  of 2-(p- 
ch lo rophenoxy) - i sobu ty r i c  acid (Clofibrate) on the  f o r m a t i o n  of cholesterol  
ga l l s tones  in  hamsters .  

I n  s tudies  w i th  rats,  Avoy et al. (10) have  f ound  tha t  this  subs t ance  
- p r o b a b l y  in  an  ind i rec t  way  - i nh ib i t s  one or more  steps located on the  
ace ty l  to m e v a l o n a t e  p a t h w a y  b e y o n d  the  po in t  a t  which  f a t ty  acid and  
ke tone  body  syn thes i s  b r a n c h  off. 

Schweppe and  Jungmann (11) m a d e  the add i t i ona l  obse rva t ion  tha t  
Clof ibrate  s t imula t e s  the in vi t ro  syn thes i s  of cholesterol  es ters  f r o m  free 
cholesterol  by  a r a t  l iver  p repa ra t ion ,  p a r t i c u l a r l y  the  oleate  a nd  l inoleate .  

I n  the  e x p e r i m e n t s  to be  r epor t ed  here,  Clof ibrate  was  tes ted a t  two 
dif ferent  levels,  0.4 % and  1.0 %,  as add i t ion  to the  fa t - f ree  basa l  diet  
h a v i n g  glucose as the  on ly  ca rbohydra t e .  A t  the  h ighe r  level  a v e r y  
m a r k e d  p ro tec t ion  aga ins t  f o r m a t i o n  of cholesterol  ga l l s tones  w a s  
observed  w i thou t  i n d u c t i o n  of f o r m a t i o n  of a mor phous  p i g m e n t e d  gal l -  
stones,  b u t  g r o w t h  of the  a n i m a l s  was  m a r k e d l y  impeded.  

~) The use of cholesterol in dietary experiments,  generally, is complicated 
by the circumstance that absorption of a substantial  amount  of cholesterol from 
the intestine requires the presence of a certain amount  of fat in the diet. In  our 
study (3) the basal diet contained 12 % rice starch and 100/0 butter-fat .  In  ham-  
sters, such a diet usually produces some cases of amorphous pigmented gall- 
stones, and it was noted that dietary cholesterol increased the incidence of this 
type of gallstones in the females. This effect, however, is probably unrelated 
to an influence of the biosynthesis of cholesterol. 
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Table 2 (Experiment l) 
Occurrence of gallstones, and other data  for young female hamsters 

fed the glucose diet without addition 

Animal Days Gall- Weight Weight 
number on stones 1) at  after 

diet start  6 weeks 
g g 

Weight 
gain, 
6 weeks 
g 

3 42 G 44 55 11 
4 42 C 51 59 8 
7 42 C 58 70 12 

10 42 C 58 66 8 
11 42 C 54 61 7 
13 42 C 56 63 7 
14 42 C 50 65 15 
17 42 C 39 53 14 
18 42 C 49 60 11 
19 42 C 45 53 8 
31 42 C 45 63 18 

Mean 49.9 60.7 10.8 
st.d. :t: 1.9 • 1.7 • 2.5 

~) C ~ cholesterol gallstones 

E x p e r i m e n t a l  

Housing and t rea tment  of the hamsters  were  as described in our previous 
Paper (12). The basal diet was the glucose diet without  addition of fat  indicated 
in our paper  (12). 

Ethyl 2-(p-chlorophenoxy)-isobutyrate (Clofibrate) was obtained f rom Scan-  
raeda Ltd., Copenhagen, under the t rade name Atromidin, and from Alfred Ben- 
zon, Copenhagen, under  the t rade name Recolip, in both cases in the form el  
capsules containing 250 mg each. The content of a sufficient number  of capsules 
Was quant i ta t ively  brought into solution in ether and the ethereal  solution 
distributed over a weighed amount  of the basal diet. Af te r  evaporat ion of the 
ether the mix ture  was thoroughly stirred in a mechanical mixing machine. 

In the first exper iment  (Exp. Series G 138) Clofibrate was incorporated into 
the diet at the level  of 0.4%. Eight  male and 11 female hamsters received the 
basal diet without  addition. Eight males and 12 females received the diet wi th  
0.4% Clofibrate. The animals were 34-41 days old at the beginning of the feeding 
Defied which lasted 42 days. 

In the second exper iment  (Exp. Series G 139) Clofibrate was incorporated into 
the diet at the level  of 1.0 0/0. Twentytwo male  and 28 female  hamsters  received 
the basal diet without  addition. Twenty  males and 26 females received the diet 
With 1% Clofibrate. The animals were  33-37 days old at the beginning of the 
experimental  feeding which lasted 42-44 days3). 

~) The exper iment  with 1% Clofibrate was carried out simultaneously with 
the exper iment  with 0.1~ chenodeoxycholic acid in our previous study (12). 
Therefore, the control group without  addition with  which the effect of 1% Clo- 
fibrate is to be compared is identical with the control group with  which the 
effect of 0.1% chenodeoxycholic acid was compaired in our  study (12). 
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TablQ 3 (Expe r imen t  1) 
Occurrence of  gallstones,  and  o ther  d a t a  for young  male  hams te r s  

fed the  glucose die t  wi th  add i t ion  o f  0.4~/o Clofibrate 

Animal  Days  Gall- We igh t  Weigh t  Weigh t  
n u m b e r  on stones I ) a t  a f ter  gain, 

d ie t  s t a r t  6 weeks 6 weeks 
g g g 

1 42 O 59 67 8 
8 42 C 57 69 12 

24 42 C 51 57 6 
26 42 C 41 50 9 
27 42 C 49 59 10 
29 42 C 44 58 14 
33 42 G 54 59 5 
37 42 O 61 63 2 

Mean 52.0 60.3 8.3 
st .d.  •  •  4-3.1 

1) C ~-- cholesterol  gallstones,  0 = no gallstones 

Table  4 (Expe r imen t  1) 
Occurrence of  gallstones,  and  o ther  d a t a  for young  female  hamsters  

fed the  glucose d ie t  wi th  add i t ion  of  0.4~/o Clofibrate 

An ima l  Days  Gall- W e i g h t  W e i g h t  
n u m b e r  on s tones  1) a t  a f te r  

d ie t  s t a r t  6 weeks 
g g 

W e i g h t  
gain,  
6 weeks 
g 

5 42 C, A 57 64 7 
9 42 C 56 60 4 

22 42 C 31 59 28 
25 42 C 41 45 4 
28 42 O 42 66 14 
30 42 O 41 51 10 
32 42 O 63 60 - -3  
34 42 C 59 61 2 
35 42 O 56 61 5 
36 42 C 49 54 5 
38 42 O 50 56 6 
39 42 O 56 55 - -1  

Mean 50.1 56.8 7,3 
st .d.  4-2.7 •  4-3.1 

1) C ~ cholesterol  gallstones,  A ~ amorphous  p i g m e n t e d  gallstones,  O ~ no 
gallstones 
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Table 5 (Experiment 2) 
Occurrence of gallstones, and other data for young male hamsters 

fed the glucose diet without addition 

Animal Days 
number on 

diet 

Gall- Weight Weight Weight Weight Weight Weight 
stones 1) at  after gain, of of 1. of r. 

s tar t  6 weeks 6 weeks liver testis testis 
g g g g g g 

1 42 C 45 60 15 3.83 0.15 0.13 
2 42 O 48 63 15 3.58 0.09 0.06 
3 42 C 49 63 14 3.25 0.09 0.09 
4 42 C 51 68 17 3.82 0.11 0.12 
9 42 C 58 69 11 3.60 0.13 0.12 

10 42 C 62 76 14 3.88 0.20 0.18 
13 42 C 48 66 18 3.34 0.62 0.63 
14 42 C 48 65 17 3.45 0.13 0.14 
15 42 O 58 68 10 3.71 0.15 0.14 
16 42 G 60 69 9 3.72 0.10 0.1O 
17 42 C 65 83 18 4.69 0.12 0.15 
18 42 C 47 56 9 3.09 0.12 0.11 
19 42 C 49 60 11 3.35 0.09 0.09 
20 42 C 44 58 14 2.93 0.09 0.09 
21 42 C 56 68 12 3.60 0.24 0.24 
22 42 O 50 68 18 3.74 0.11 0.11 
23 44 O 48 59 11 2.97 0.07 0.08 
33 44 C 42 65 23 3.65 0.07 0.07 
34 44 O 36 57 21 3.13 0.04 0.03 
35 44 O 38 57 19 3.48 0.08 0.08 
36 44 O 43 60 17 3.26 0.08 0.09 
37 44 O 46 66 20 3.46 0.13 0.12 

Mean 49.6 64.7 15.1 3.52 0.14 0.14 
St.d. +1 .6  -4-1.4 4-2.1 -}-0.28 -4-0.02 +0.02 

~) O = cholesterol gallstones, O = no gallstones 

Results and discussion 

The i n d i v i d u a l  resu l t s  are  p r e s e n t e d  in  tab les  1-8. S u m m a r i e s  of the  
resul ts  w i t h  respect  to ga l l s tone  f o r m a t i o n  a re  g i v e n  in  tab les  9 a nd  10. 

None  of the  h a m s t e r s  had  d ia r rhea .  

In  E x p e r i m e n t  1, one out  of the  8 m a l e  h a m s t e r s  r ece iv ing  the  diet  
Without  add i t i on  h a d  no gal ls tones ,  whe rea s  the  7 others  ha d  cholesterol  
gallstones.  

Two out  of the  8 males  r ece iv ing  the  d ie t  s u p p l e m e n t e d  w i t h  0.4 % 
Clofibrate had  no cholesterol  gal ls tones .  The  s ix  others  ha d  cholesterol  
gallstones.  Obvious ly ,  the  d i f ference  of the  pe rcen tages  of a n i m a l s  no t  
hav ing  gal l s tones  in  the  two groups  of males  is no t  s ignif icant .  

Al l  the  11 females  r ece iv ing  the  d ie t  w i t h o u t  add i t i on  had  cholesterol  
gal ls tones.  
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Table 6 (Experiment 2) 
Occurrence of gallstones, and other data for young female hamsters 

fed the glucose diet without addition 

Animal Days Gall- Weight Weight Weight Weight 
number on stones 1) at  after gain, of 

diet s tar t  6 weeks 6 weeks liver 
g g g g 

2 42 C 47 66 19 3.77 
3 42 C 51 73 22 4.30 
5 42 C 53 62 9 3.28 
6 42 C 48 64 16 3.45 
7 42 C 41 60 19 3.15 
9 42 C 60 79 19 4.02 

11 42 C 56 72 16 4.32 
12 42 C 48 59 11 3.23 
13 42 C 52 66 14 3.23 
17 42 C 56 72 16 3.97 
18 42 O 62 77 15 3.94 
19 42 O 47 57 10 3.08 
20 42 O 52 66 14 3.79 
22 42 O 44 57 13 3.30 
23 42 O 52 64 12 3.33 
24 42 O 40 52 12 3.06 
25 43 C 43 56 13 3.18 
26 43 C 52 64 12 3.96 
27 44 C 42 57 15 3.00 
33 44 C 37 53 16 3.28 
34 44 O 45 64 19 3.35 
46 44 O 39 49 10 2.33 
53 44 O 39 48 9 2.23 
87 44 C 43 58 15 3.03 
92 44 0 46 52 6 1.70 

104 44 C 41 64 23 3.34 

Mean 47.5 62.0 14.4 3.33 
st.d. 4-1.3 4-1.5 :t: 2.0 4-0.39 

1) C ~ cholesterol gallstones, 0 ~ no gallstones 

S ix  out  of the  12 f ema le s  r e c e i v i n g  the  d ie t  s u p p l e m e n t e d  w i t h  0.4 % 
Clof ib ra te  had  no gal ls tones ,  the  o the r  6 had  choles te ro l  ga l l s tones  and one 
of t h e m  h a d  also a m o r p h o u s  p i g m e n t e d  gal ls tones .  

T h e  d i f fe rence  of the  p e r c e n t a g e s  of an ima l s  no t  h a v i n g  ga l l s tones  in 
the  two  groups  of f ema le s  is s igni f icant  w i t h  a p r o b a b i l i t y  of 95 %.  

The  add i t ion  of  0.4 % Clof ibra te  seems to h a v e  r e d u c e d  w e i g h t  ga in  in 
ma les  as w e l l  as in f ema le s  bu t  the  d i f fe rence  is no t  s ignif icant .  

I t  was,  t he re fo re ,  des i r ab le  to r e p e a t  the  t r ia l s  w i t h  a l a r g e r  n u m b e r  
of ma le s  and  f e m a l e s  and  a h i g h e r  l eve l  of Clof ibrate .  

In  E x p e r i m e n t  2, s even  out  of t he  22 ma le s  r e c e i v i n g  the  d ie t  w i t h o u t  
add i t ion  had  no gal l s tones ,  the  15 o thers  had  choles te ro l  ga l l s tones .  
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Table 7 (Experiment 2) 
Occurrence of gallstones, and other data for young male hamsters 

fed the glucose diet with addition of 1% Clofibrate 

Animal Days Gall- Weight Weight ~Veight Weight Weight Weight 
aurnber on stones ~) a t  after gain, of of 1. of r. 

diet s tar t  6 weeks 6 weeks liver testis testis 
g g g g g g 

48 42 O 51 50 - -  1 2.51 0.10 0.10 
r 42 0 59 37 --22 3.12 0.16 0,15 
72 42 0 47 38 -- 9 2.39 0.08 0,06 
73 42 O 49 50 1 3.70 0.19 0.14 
74 42 O 44 44 0 3.04 0.09 0.08 
75 42 O 51 51 0 3.71 0.10 0.08 
76 42 O 52 51 -- 1 3.49 0.13 0.15 
77 42 O 46 48 2 3.39 0.14 0.15 
78 42 O 45 49 4 3.17 0.08 0.08 
79 42 O 52 56 4 3.68 0.10 0.10 
80 42 O 57 58 1 3 .42  0.12 0.11 
81 42 O 58 56 - -  2 3.76 0.11 0.11 
82 42 0 57 50 -- 7 3.37 0.34 0.33 
83 42 C 50 45 -- 5 3.21 0.08 0.08 
84 42 O 46 41 -- 5 2.39 0.10 0.09 
85 42 O 42 46 4 3.18 0.10 0.09 
86 44 O 55 55 0 3.82 0.21 0.19 
87 44 O 50 50 0 3.47 0.05 0.06 
88 44 O 59 44 --15 3.33 0.07 0.08 
89 44 O 42 47 5 2.87 0.08 0.09 

lVlean 50.6 48.3 -- 2.3 3.25 0.12 0.12 
st.d. 4-1.2 :kl .3  4- 1.8 4-0.31 ~: 0.02 4-0.02 

1) C = cholesterol gallstones, O = no gallstones 

N i n e t e e n  out  of the  20 males  r ece iv ing  the d ie t  w i t h  1 %  Clof ibrate  
had no gal ls tones ,  one had  cholesterol  gal ls tones.  

The  difference b e t w e e n  the  two groups  of males  w i t h  respect  to per -  
centage of a n i m a l s  no t  h a v i n g  ga l l s tones  is s igni f icant  w i t h  9 9 %  prob-  
abi l i ty .  

T e n  out  of the  26 females  r ece iv ing  the  d ie t  w i t h o u t  add i t i on  had  no 
galls tones,  16 had  cholesterol  gal ls tones .  

N o n e  of the  26 females  r ece iv ing  the  diet  w i t h  1 %  Clofibrate  had  gal l -  
stones. The  difference w i t h  respect  to the  p e r c e n t a g e  of the  a n i m a l s  no t  
h a v i n g  ga l l s tones  in  the  two groups  of females  is also s igni f icant  w i th  a 
p robab i l i t y  of 99 ~ 

Thus ,  i t  is ev iden t  t ha t  Clof ibrate  g iven  at  the  1 %  leve l  affords a 
m a r k e d  degree  of p ro tec t ion  aga ins t  f o r m a t i o n  of cholesterol  gal ls tones .  

The re  was  no s igni f icant  d i f ference  w i t h  respect  to the  we igh t  of the  
l iver  b e t w e e n  the  groups  r ece iv ing  the  u n s u p p l e m e n t e d  die t  a nd  the  

3 Z fE2  
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Table 8 (Experiment 2) 
Occurrence of gallstones, and other data  for young female hamsters 

fed the glucose diet with addition of 1% Clofibrate 

Animal Days Gall- Weight  Weight Weight Weight 
number on stones 1) at  after gain, of 

diet s tar t  6 weeks 6 weeks liver 
g g g g 

8 4 2  O 6 4  55  - -  9 3 . 9 2  
14  4 2  O 57  51 - -  6 3.54 
16 42 O 67 56 --11 3.80 
80 42 O 41 37  - -  4 2.89 
82 42 O 37  4 0  3 2.89 
83 42 O 46 52 6 3.56 
84 42 O 45 46 1 3.11 
85 42 O 50 54 : 4 4.10 
86 42 O 43 50 7 3 . 1 7  
88 42 O 3 7  4 4  7 3.13 
89 42 0 38 43 5 3.06 
90 42 O 44 48 4 3.81 
91 42 O 46 42 -- 4 2.92 
93 42 O 46 34 --12 2.90 
94 42 0 46 49 3 3.21 
95 42 O 53 49 -- 4 3.51 
96 43 0 44 42 --  2 2.95 
97 43 O 48 39 -- 9 3.11 
98 44 O 43 46 3 3.04 
99 44 0 49 44 - -  5 3 . 1 5  

I00 44 O 56 64 8 4.35 
101 44 O 58 54 - -  4 4.16 
102  4 4  0 53  5 4  1 3 . 6 6  
103 44 O 39 28 --11 2.24 
105 44 0 47 49 -- 2 3.64 
106 44 O 39 41 2 2.81 

Mean 47.5 46.6 -- 1.1 3.33 
st.d. 4- 1.6 4- 1.5 4- 2.2 4-0.31 

~) 0 = no gallstones 

g roups  r e c e i v i n g  the  d ie t  w i t h  1 %  Clof ibra te .  N e i t h e r  was  t h e r e  a s ign i -  
f icant  d i f fe rence  w i t h  r e spec t  to the  w e i g h t  of  the  tes tes  in  the  ma le s  
r e c e i v i n g  the  d ie t  w i t h o u t  or  w i t h  1 ~ Clof ibra te .  

The  w e i g h t  gain,  h o w e v e r ,  was  g r e a t l y  r e d u c e d  in t h e  g roups  r e c e i v i n g  
the  d ie t  w i t h  1 %  Clof ibrate ,  e v e n  to t he  d e g r e e  tha t  the  m e a n  w e i g h t  ga in  
b e c a m e  s l igh t ly  n e g a t i v e  in  these  groups .  T h e  s igni f icance  of the  d i f fe rence  
in  w e i g h t  ga in  w i t h o u t  or  w i t h  1 %  Clof ib ra te  is v e r y  h i g h  (0.001 ~ P) for  
b o t h  sexes.  S ince  w e i g h t  cu rves  a re  no t  g i v e n  i t  ough t  to be  m e n t i o n e d  
tha t  a f t e r  the  m o d e r a t e  drop  in  b o d y  w e i g h t  u sua l l y  o c c u r r i n g  d u r i n g  the  
f irs t  w e e k  on an ar t i f ic ia l  diet ,  t h e  m e a n  b o d y  w e i g h t  i nc rea sed  g r a d u a l l y  
bo th  in  t he  g roups  on the  u n s u p p l e m e n t e d  d ie t  and  in  the  g roups  r e c e i v i n g  
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Table 9. Summary  of occurrence and non-occurrence of gallstones in Experiment 1 

Number  of Animals Animals Animals 
animals with with without  
in group cholesterol amorphous gallstones 

gallstones gallstones 
no.  ~ no.  ~ no.  ~o 

Basal diet  males 8 7 87.5 0 0 1 12.5 
without addi t ion females 11 11 100.0 0 0 0 0 

Basal diet  males 8 6 75.0 0 0 2 25.0 
plus 0.4~o Clofibrate females 12 6 50.0 1") 8.3 6 50.0 

*) This animal  also had  cholesterol gallstones. 

Table 10. Summary  of occurrence and non-occurrence of gallstones in Experiment 2 

Number  of animals Animals  Animals Animals 
in group with with without  

cholesterol amorphous gallstones 
gallstones gallstones 
no. ~ no. ~/o no. ~ 

Basal diet  males 22 15 68.2 0 0 7 31.8 
without addi t ion females 26 16 61.5 0 0 10 38.5 

Basal diet  males 20 1 5.0 0 0 19 95.5 
plus 1 ~o Clofibrate females 26 0 0 0 0 26 100.0 

die t  w i t h  1 %  Clof ibra te ,  b u t  much  less  in  t h e  l a t t e r  g r o u p s  wh ich  d id  no t  
r e g a i n  t he  i n i t i a l  m e a n  b o d y  w e i g h t  c o m p l e t e l y .  

I t  cou ld  be  t h o u g h t  t h a t  t he  i m p a i r m e n t  of g r o w t h  h a d  a causa l  r e l a t i o n -  
ship  to t he  m a r k e d  p r o t e c t i o n  a g a i n s t  ga l l s t ones  a f fo rded  b y  1 %  Clof ibra te .  
This  is n o t  l i ke ly ,  h o w e v e r ,  s ince  in  s e v e r a l  of  o u r  e a r l i e r  s tud i e s  [(13, 14) 
a n d  u n p u b l i s h e d  e x p e r i m e n t s ]  i t  ha s  o c c u r r e d  t h a t  s o m e  of  t h e  h a m s t e r s  
on u n s u p p l e m e n t e d  g lucose  d i e t  f a i l ed  to g row,  a n d  y e t  t h e s e  a n i m a l s  h a d  
choles te ro l  ga l l s tones .  
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Summary  

At the d ie tary  level  of I % ,  2-(p-chlorophenoxy)- isobutyr ic  acid ethyl  ester  
(Clofibrate) afforded a marked  protect ion against  format ion of cholesterol gal l -  
Stones in both sexes of young hamsters  receiving a fa t - f ree  diet  in which the 
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total  c a r b o h y d r a t e  was  glucose.  This  ef fect  was  a c c o m p a n i e d  by  a m a r k e d  in -  
h ib i t ion  of g r o w t h  of t he  young  hams te r s .  

A t  the  d i e t a r y  level  of 0.4%, Clof ibra te  a f fo rded  a m u c h  l e s se r  and  less s igni -  
f icant  p ro t ec t i ve  effect  aga ins t  ga l l s tone  f o r m a t i o n  a n d  no  s igni f icant  inh ib i t ion  
of g r o w t h  was  observed .  

Zusammenfassung 

Zulage  yon  2 - ( p - c h l o r o p h e n o x y ) - i s o b u t t e r s ~ u r e - ~ t h y l e s t e r  (Clofibrat) in der  
HShe  von  1 %  der  N a h r u n g  schfi tzte w e i t g e h e n d  gegen  B i ldung  yon  Cho le s t e r i n -  
Ga l l en s t e inen  bei j u n g e n  H a m s t e r n  be ide r  Geschlechter ,  welche  m i t  e ine r  f e t t -  
f r e i en  Nah rung ,  d e r e n  K o h l e n h y d r a t  aus Glucose  bes tand ,  gef f i t t e r t  w u r d e n .  

Diese W i r k u n g  w a r  von  m a r k i e r t e r  W a c h s t u m s h e m m u n g  begle i te t .  

W e n n  die H6he d e r  Zulage  yon  Clof ibra t  n u r  0,4 % de r  N a h r u n g  be t rug ,  w a r  
die  S c h u t z w i r k u n g  gegen  B i ldung  yon  C h o l e s t e r i n - G a l l e n s t e i n e n  viel  g e r i n g e r  
u n d  w e n i g e r  s ignif ikant ,  u n d  s igni f ikante  W a c h s t u m s h e m m u n g  w u r d e  n icht  be -  
obachte t .  
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