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5fl-Reduction of [14C]Cholesterol by Human Feces 

Copros tanol  is t he  major  microbia l  r educ t ion  p ro d u c t  
of cholesterol  excre ted  in the  feces of mos t  animals  ~-3 
except  pigeons4, 5. S tudies  by  DAM 6 and  AMMUNDSEN 7 
showed t h a t  h u m a n  beings and  o ther  species on milk  diets  
excre te  cholesterol  exclusively.  Feed ing  lactose leads to a 
cons iderab ly  suppressed  fo rma t ion  of copros tanol  s, 9 w i th  
consequen t  increase in l iver concen t r a t ion  s . I t  is no t  
known whe the r  milk  or lactose can suppress  the  conver-  
sion of [4-1~C]cholesterol in to  copros tanol  in in v i t ro  fecal 
homogena tes .  Ne i the r  is i t  known  w h e t h e r  o ther  mono-  
sacchar ides  and  disacchar ides  also can inh ib i t  th i s  
conversion.  We  have  examined  the  effect  of numerous  
sugars on the  convers ion  of [14C~cholesterol in to  [14Clco- 
pros tanol  by  h u m a n  fecal homogena te s  in vi tro.  

Table I. Effect of lactose, galactose and milk on the 5/~-reduction 
of [4-1~C]cholesterol by fecal bomogenates in vitro 

Addition Decrease in 
5/~-reduction ( % ) b 

Lactose ([zmol) 

0.28 40.0 
1.40 33.2 
2.80 38.5 

14.00 37.3 
28.00 44.2 
70.00 68.7 

140.00 66.4 

Galactose (~xmol) 

0.28 36.9 
0.56 24.0 
2.80 32.1 
5.60 32.5 

28.00 43.2 
56.00 53.4 

140.00 70.8 

Milk (ml) 

1 57.4 
2 59.2 

Fecal homogenates from human subjects were incubated with [4-1~C]- 
cholesterol for 7 days. Various sugars were added in aqueous solution. 
The formation of 5~-reduetion products in different subjects varied 
from 5.4 to 56.6%. bPercentage formation of 5/~-reduetion products 
in control tubes is taken as 100. 

Table IL Comparative effects of various sugars on the 5fl-reduetion 
of [14C]cholesterol in vitro ~ 

Sugar added Decrease in 5fl-reduction 
per mg sugar b (%) 

Lactose 80.0 
Galactose 70.3 
Fructose 69.2 
Glucose 68.1 
Sucrose 82.2 

Fecal homogenates from subject were incubated with [14C]cboleste- 
rol for 7 days in absence or presence of various sugars. Conversion 
of control tubes is about 18.5% of cholesterol added, bPercentage 
formation of 5/5-reduction products in control tubes is taken as 100. 

in vitro: Nonspecific Inhibition by Sugars 

Method. Fresh  stool samples  ob ta ined  f rom h u m a n  
subjec ts  were di luted wi th  physiologic saline solut ion and  
homogenized.  [4-1~CJCholesterol in 25 /zl was added  to t he  
homogena tes  and  the  mix tu re  was incuba ted  anaerobi-  
cally a t  37~ for 7 days l~  Control  tubes  con ta ined  
e thanol  or no stool. Af te r  incuba t ion  the  s teroids were 
ex t r ac t ed  as descr ibed previously~,K The ex t rac t s  were 
spo t t ed  on th in - l ayer  p la tes  coated wi th  silica gel G along 
wi th  s t a n d a r d  cholesterol,  coprostanol ,  and copros tanone .  
The p la tes  were developed in a so lvent  sys t em consis t ing 
of h e p t a n e - e t h y l  e the r  45:55 (vol/vol) as descr ibed  by  
MIETTINEN et al. 12. The b a n d s  cor responding  to  t he  
s t anda rds  were located  by  spray ing  the  p la tes  w i th  
2,7-dichlorofiuorescein and  scraped  off into vials and 
Muted wi th  chloroform. Al iquots  of the  eluates  were 
t aken  for count ing.  The mass  i den t i t y  of the  s teroids  was 
conf i rmed by  the i r  behav ior  on gas-l iquid c h r o m a t o g r a p h y  
as descr ibed previous ly  ~, a. 

Results and discussion. Table  I shows the  resul ts  obtai-  
ned on add ing  va ry ing  concen t ra t ions  of lactose and  
galactose on the  5/~-reduction of I4-14CJcholesterol. As can 
be seen at  a level of 0.28 ~zmol, lactose showed near ly  40% 
inhib i t ion  of the  conversion.  F u r t h e r  add i t ion  up to 
70 [zmol d id  no t  increase the  degree of inhibi t ion.  W h e n  
140 ~zmoI was  added  a s l ight  increase in the  degree of 
inh ib i t ion  was noted .  A s imilar  effect  is also seen wi th  
galactose.  W i t h  bo th  the  sugars t he  degree of inhibi t ion did 
not  paral lel  the  increase in concent ra t ion ,  which  suggests  
t h a t  this  change  is a gradual  a d a p t a t i o n  to  t he  sugar  effect  
by  the  microorganism involved in the  conversion.  Also ,  
the  degree of inhib i t ion  var ied  wi th  stool samples  ob ta ined  
f rom di f ferent  subjects .  I f  galact0se moie ty  of the  lactose 
was responsible  for the  inhibi t ion,  on a molar  basis, 
galactose should have  been  twice as act ive  as lactose. 
However ,  th i s  is no t  the  case. This f inding indica tes  t h a t  
the  p h e n o m e n o n  of inh ib i t ion  is general  to  sugars. 

Inhibi t io  n by  lactose and  galactose of t he  513-reduction 
of cholesterol  co mp a red  well to t h a t  ob ta ined  af ter  t he  
add i t ion  of mi lk  (Table I) (the concen t ra t ion  of lactose in 
cow's  milk is abou t  40 to  50 g/l). F u r t h e r  expe r imen t s  
were done to see w h e t h e r  o the r  sugars  also can inh ib i t  t he  
5/~-reduction of [4-1~C]cholesterol (Table II).  As can be 
seen f rom Table  I I  all the  sugars showed more  or less 
s imilar  effects on a weight  basis. This suggests  t h a t  
the  inh ib i t ion  of copros tanol  fo rma t ion  is a general  
effect  of all t he  sugars.  The inhib i t ion  of copros tanol  
fo rma t ion  b y  lactose has also been no ted  by  EYSSEN, 
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DEPAuw a n d  PARMENTIER of t h e  Rega  I n s t i t u t e ,  
Louva in ,  Be lg ium (personal  com m un i ca t i on ) .  These  
au tho r s  found  t h a t  lac tose  i n h i b i t s  t h e  f o r m a t i o n  of 
copros t ano l  b y  Eubacterium ATCC-21408 (a n o v a  species 
i so la ted  f rom r a t  fecal con ten t s ,  w h i c h  has  A~-steroid 
r educ ing  capac i t y  x3) w h e n  i t  is p r e s en t  in  mixed  cu l tu res  
w i t h  Clostridium (C1-8), Escherichia coli or Streptococcus 
/aecalis. 

The  exac t  m e c h a n i s m  of sugar  i n h i b i t i o n  of 5/%re- 
duc t i on  is no t  known.  I t  could  be  a n  effect  on  t h e  specific 
bac t e r i a l  f lora because  of a decrease  in t he  p H  of t h e  incu-  
b a t i o n  m e d i u m  due  to  t h e  f e r m e n t a t i o n  of t h e  sugar  b y  
ti le bac te r ia .  I t  also could be  a ' c a t abo l i t e  repress ion  effect '  
of sugars  long k n o w n  in t h e  mic rob ia l  g r o w t h  a n d  m e t a b -  
ol ism 1~. S tudies  are in  progress  to  e luc ida te  t he  n a t u r e  
of i nh ib i t i on  b y  sugars  of copros tano l  fo rmat ion .  Th i s  
i n h i b i t i o n  could h a v e  phys io logic  s ignif icance since 
5$-s tanol  is a m a j o r  n o n a b s o r b a b M  p r o d u c t  of choles tero l  
exc re t ed  in  t h e  feces ~s. 

Zusammen/assung. Nachweis ,  dass  die 5/~-Reduktion 
yon  [l~C]Cholesterol homogen i s i e r t e r  FXces d u r c h  Milch, 
Lak to se  u n d  Ga lak tose  g e h e m m t  wurde,  wobe i  die H e m -  
m u n g  unspez i f i sch  wa r  u n d  a u c h  m i t  a n d e r e n  Zucke rn  er- 
zielt  werden  konn te .  
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Biosynth~se des glycoprot6ines dans les cellules infect6es par un Arbovirus III. 
Influence des conditions de la multipl ication virale et de la concanavaline A 

Des travaux ant6rieursX, 2,3 ont montr6 qu'au cours 
de la multiplication d'un Arbovirus (virus Sindbis) dans 
les f ib rob las t e s  d ' e m b r y o n  de poulet ,  les ac t iv i t6s  de  
b io syn th6se  g lycopro t6 in ique  6 t a i en t  c o n s i d 6 r a b l e m e n t  
augment4es .  Le p h 6 n o m 6 n e  se man i f e s t e  e s sen t i e l l emen t  
au  n i v e a u  des s t r u c t u r e s  microsomiques .  I1 est  sp6ciale- 
m e n t  ne t  dans  le cas des g lucosaminy l - t r ans f6 rases  x e t  des 
m a n n o s y l . t r a n s f 6 r a s e s  ~, 3. P o u r  ce de rn ie r  sys t~me enzy-  
ma t ique ,  on  a mont r6 ,  en  mi l ieu  acel lulai re  de bio-  
syn thgse  in  v i t ro ,  les diff6rences s ign i f ica t ives  en t r e  la 
m a n n o s y l - t r a n s f 6 r a s e  des  cellules sa ines  et  son homologue  
des cellules infect6es,  p o u r  ce qui  concerne  la c in4t ique,  
l ' in f luence  du  p H  e t  de la t e m p 6 r a t u r e ,  les c o n s t a n t e s  de 
Michael is  ( subs t r a t  G D P - m a n n o s e ) ,  les effets  des ca t ions  
d iva len t s ,  des nuc l6ot ides  e t  nucl~osides-di-  e t  t r i phos -  
pha t e s ,  des a n t i b i o t i q u e s  e t  des  d6 te rgen t s  m o d i f i a n t  les 
s t r u c t u r e s  m e m b r a n a i r e s  (Tr i ton  X-100).  

I1 a p a r u  i n t6 re s san t  de pr~ciser  l ' i n f luence  de p lus ieurs  
p a r a m ~ t r e s  de cu l tu re  cel lulaire  ou de f o n e t i o n n e m e n t  
e n z y m a t i q u e  sur  ce t t e  h y p e r a c t i v i t 6  de g lycosy la t ion  
a p p a r a i s s a n t  dans  les cellules infect6es  p a r  l 'Arbov i rus .  

Les cellules I i b rob la s t i ques  d ' e m b r y o n s  de pou le t  
s de 10 jours  son t  cul t iv6es  en  couche  monoce l lu la i re  
en  pr6sence d ' u n  mil ieu k l ' h y d r o l y s a t  de l a c t a l b u m i n e  
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Fig. 1. Activit6 mannosyl-transf4rase microsomique en relation avec 
la durde de l'infection virale. 

darts des cond i t ions  p r 6 c 6 d e m m e n t  d6crites4, s. L ' A r b o -  
v i rus  du  g roupe  A uti l is6 (virus  Sindbis ,  souche  AtZ 339), 
e n t r e t e n u  sur  c e r v e a u x  de souris,  es t  i n t r o d u i t  darts les 
cu l tu res  cel lulaires 5~ la  36e h, sous la  fo rme  de 3 m l  d ' u n e  
suspens ion  c o n t e n a n t  5 x 10 s P .F .U . /ml ,  p o u r  u n  t a p i s  
cel lulaire  de 15 X 10 e cellules env i ron .  Apr6s  4 h de mul t i -  
p l i ca t ion  virale,  les cellules son t  r6coit6es p a r  proc6d6 
m6canique ,  puis  mises el1 suspens ion  en  t a m p o n  Tris-HC1 
0,05 M,  p H  7, saccharose  0,25 M,  MgC12 0,001 M.  Les 
cellules son t  ensu i te  broy6es  en  mil ieu r6frig6r6 5  ̀ l ' a ide  
d ' u n  homog6n6 i seur  ( U l t r a - T u r r a x  T P  18/2), f o n c t i o n n a n t  
sous 220 V, p e n d a n t  40 sec en  6 tapes  f rac t ionn6es .  Les 
noyaux ,  les m i t o c h o n d r i e s  e t  les cellules n o n  broy6es  sont  
s6d iment4s  en  15 m i n  5  ̀ 10000 g. Les mic rosomes  son t  
o b t e n u s  p a r  c e n t r i f u g a t i o n  de 60 ra in  ~ 198500 g e t  
conserv6s  p a r  cong~la t ion  5  ̀ - -193  ~ 

Les sys t~mes  mic rosomiques  de  biosynth&ses des 
g lycopro t4 ines  c o m p r e n n e n t :  200 ~xl de la  suspens ion  de  
mic rosomes  en  t a m p o n  Tris-maldate 0,05 M,  p H  6, 
c o n t e n a n t  2 5  ̀3 m g  de p ro t4 ines  p a r  mil l i l i t re ,  dos6es p a r  
la  m 6 t h o d e  de LOWRY et  coll. 6 ; 10 ~1 de MnC12 (concent ra -  
t i o n  f ina le  5 • 10 -3 M ) ;  10 txl d ' u n e  so lu t ion  c o n t e n a n t  
1 , 3 •  -4 t~mole de G D P - m a n n o s e  14C ( u n i f o r m 6 m e n t  
marqu6 ,  ac t iv i t6  sp6cif ique 154 v.Ci/~M, N E N  Corpora-  
t ion ,  USA).  Les i n c u b a t i o n s  son t  r4alis6es ~ 30~ Au 
t e r m e  du t e m p s  de b iosynth6se ,  les macromol6cu les  
g lycopro t6 in iques  son t  pr6cipi t6es  p a r  a d d i t i o n  d ' ac ide  
t r i ch lo rac6 t ique  ( concen t r a t i on  f ina le  p / v  10%) sur  f i l t re  
en  f ibre  de ver re  ( W h a t m a n  Glass  Paper ,  GF /B) .  Les  
pr6cipi t6s  son t  lav4s p a r  u n  m61ange m 6 t h y l a l / m 6 t h a n o l  
(4/1), puis  s6ch6s p e n d a n t  1 h 5. 100~ L a  r a d i o a c t i v i t 6  
es t  4valu6e en f lacons  normal i s6s  de c o m p t a g e  en  pr6sence 
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