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f luorescence  p a t t e r n  of t he  ' swee t - sens i t ive '  p ro t e in  t h e n  
is qu i t e  d i s s imi la r  to  t h a t  of glucose.  Whi l e  t he  g rea te r  
m a g n i t u d e  of c h a n g e  no t ed  w i t h  sucrose  ve r su s  glucose 
m i g h t  be  d u e  to  t h e  g rea t e r  swee tness  of sucrose  in t h e  
dog 9, t h e  e n h a n c e m e n t  b y  sucrose  a n d  t he  q u e n c h i n g  b y  
glucose is n o t  so eas i ly  expla ined:  One  read i ly  a p p a r e n t  
poss ib i l i ty  is t h a t  t h e r e  are  s epa ra t e  s i tes  for i n t e r ac t i on  
b y  m o n o s a c c h a r i d e s  (glucose) and  d i sacchar ides  (sucrose), 
a n d  t h a t  t h e se  i n t e r ac t i ons  resu l t  in q u e n c h i n g  and  ex- 
ha l t a t i on ,  respec t ive ly .  S tud ies  i nvo lv ing  d i f fe ren t  m o n o -  
saccha r ides  a n d  d i saccha r ides  are in  progress .  

To a sce r t a in  t h e  ab i l i ty  of t he  suga r s  to non-spec i f ica l ly  
affect  t h e  q u a n t u m  yield va lue s  of a pro te in ,  a con t ro l  was  
e x a m i n e d .  Bov ine  ~-globul in  of s imi la r  molecu la r  we igh t  
a n d  a r o m a t i c  a m i n o  acid c o n t e n t  1~ as t he  dog (unpub l i sh -  
ed a m i n o  acid analys is ) ,  was  sub jec t ed  to glucose and  su-  
crose t i t r a t i o n  u n d e r  iden t i ca l  condi t ions .  T h e  resu l t s  of 
t he  sucrose  s t u d y  are p r e s e n t e d  in F igu re  4. T h e  p ro t e in  
t i t r a t e d  w i t h  e i the r  sucrose,  glucose,  or  buf fe r  gave  s imi l a r  
f luorescence  q u a n t u m  yields.  No q u e n c h i n g  or e x h a l t a t i o n  
was  observed .  

T he  i n t e r ac t i o n s  of sucrose  a n d  glucose w i t h  t he  dog 
' swee t - sens i t i ve '  p ro t e in  a p p e a r  to be specific. T h e  f luores-  
cence t e c h n i q u e  wou ld  s eem to be idea l ly  su i t ed  for s t u d y  

of those  i n t e r a c t i ons  because  of t h e  h i g h  s e ns i t i v i t y  of 
emiss ion  of t h e  a r o m a t i c  c h r o m o p h o r e s  11. 

Zusammen/assung. K o m p l e x e ,  welche  das  <~siissigkeits- 
empfindliche~> P ro t e in  m i t  Glukose  u n d  R o h r z u c k e r  bil- 
den,  w u r d e n  m i t  Hilfe  der  F luo re sz e nz -Spe k t ro skop i e  un-  
t e r suc h t .  
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In vitro and in v ivo  Catabo l i sm of Cholesterol  in Meal -Fed  Rats  

A decrease  in feeding  f r e q u e n c y  in ch ickens  1,2 a n d  
r a b b i t s  3 p o t e n t i a t e s  d i s t i n c t l y  t he  effect  of a the rogen ic  
choles tero l  diet .  I n  mea l - f ed  m o n k e y s ,  t he  level  of s e r u m  
choles tero l  is h ighe r  also w h e n  these  are fed a d ie t  w i t h o u t  
choles terol  4. S imi la r  e x p e r i m e n t s  w i t h  r a t s  did  n o t  give 
expl ic i t  r e su l t s :  on ly  in f emales  fed a choles terol  diet  t he  
mea l - f eed ing  r e g i m e n  did increase  cho les t ro lemia  5. On  t he  
con t r a ry ,  we h a v e  f o u n d  in our  e x p e r i m e n t s  t h a t  the  appl i -  
ca t ion  of a long t e r m  mea l - f eed ing  r e g i m e n  in r a t s  ha s  
caused  a choles tero l  a c c u m u l a t i o n  in some  o rgans  a n d  in 
t he  ca rcass  of t h e  e x p e r i m e n t a l  a n i m a l s  also w h e n  a d ie t  
w i t h o u t  choles tero l  was  used.  Therefore  in t h i s  work  we 
h a v e  followed t h e  e x t e n t  of choles tero l  c a t a b o l i s m  to  bile 
ac ids  as  one of t h e  poss ib i l i t ies  t h r o u g h  wh ich  t he  mea l -  
f eed ing  r e g i m e n  in te r fe res  in t he  r egu la t i on  of choles terol  
m e t a b o l i s m .  The re  are no e x p e r i m e n t a l  d a t a  on th i s  pro-  
b l e m  u p  to  now. 

Experimental. I n  all e x p e r i m e n t s  ma le  W i s t a r  r a t s  ini- 
t i a l ly  we ig h in g  a b o u t  220 g, fed a s t a n d a r d  d ie t  6 were 
used.  Th e  con t ro l  a n i m a l s  were fed ad l i b i t u m ;  access to  
food of t h e  a n i m a l s  f r om the  e x p e r i m e n t a l  g roup  was  g rad -  
ua l ly  s h o r t e n e d  in t h e  course  of 8 weeks  down  to  2 h da i ly  
(in t he  f i rs t  2 weeks  8 h dai ly,  in t he  3rd a n d  4 th  week 6 h, 
in t he  5 th  a n d  6 th  week  4 h, in t he  7 th  and  8 th  week  3 h 

daily) .  D u r i n g  t he  fol lowing 35 weeks,  t he  meal - fed  group 
was  fed 2 h da i ly  be tw e e n  08.00-10.00 o'clock. All a n ima l s  
h a d  free access  to  water .  In  all  cases  t he  a n i m a l s  were de- 
c a p i t a t e d  a t  t he  end  of the  e x p e r i m e n t  a f te r  22 h of s tar -  
va t ion .  In  e x t r a c t s  7 of blood se rum,  some  t i s sues  a nd  car- 
cass  s, t o t a l  choles tero l  was  d e t e r m i n e d  9. 

I n  v i t ro  e x p e r i m e n t .  At  t he  end  of t he  e xpe r ime n t ,  im- 
m e d i a t e l y  a f t e r  decap i t a t ion ,  l iver  was  qu ick ly  excized 
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Table I. Cholesterol level in blood serum and organs of ad libitum and meal-fed rats 

Group Serum Liver Small Adrenals Epididymal Brain Carcass 
intestine fat 

No. of animals 10/15 a 10/15 10/15 9/13 10/11 10/15 10/8 
Ad libitum 55 -4- 5 b 273 • 9 208 4- 11 2096 4- 183 35 4- 4 1355 :t: 88 112 4- 8 
Meal-fed 57 4- 4 325 • 27 288 • 17 3260 4. 277 103 4- 8 1371 4- 45 147 • 12 
Statistical significance (P) -- -- < 0.002 < 0.01 < 0.001 -- < 0.05 

aNumber of animals in ad libitum fed group/in meal-fed group, bMean values 4- S.E. The values are expressed in terms of mg per 100 ml of 
blood serum or 100 g of wet wt. of tissue, in the case of carcass per 100 g of dead weight of the animal without gastrointestinal tract. 
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Table IT. Catabolism of cholesterol-4-I4C in liver slices of ad libitum 
and meal-fed rats 

Group No. of 0/0 activity recovered as 
animals Neutral sterols Bile acids 

Ad libitum 11 84.8~ 1.1 �9 11.3• 

Meal-fed 11 85.6-/- 0.7 10.9• 0.8 

Mean v a l u e s i  S.E. Liver slices were incubated in an atmosphere 
consisting of 95% O 2 and 5% CO 2 at a temperature of 37~ for 3 h in 
Krebs-Ringer phosphate buffer, pH 7.4, containing about 1.13 [LC 
cholesterol-4-14C (Amersham, Great Britain). Dosage of radioactivity 
was controlled by weighing eholesterol-4-14C solution, pipetted into 
an empty incubation flask. 

Table III. Excretion of neutral sterols and bile acids through faeces 
in ad libitum and meal-fed rats during 96 h after i.p. administered 
cholesterol-4-14C 

Group No. of % of activity recovered as 
animals Neutral sterols Bile acids 

Ad libitum 7 1.8~0.16 ~ 11.2-t- 1.3 

Meal-fed 7 1.9i0.17 11.1• 

Mean values=S.E. Individually collected faeces was dried to a 
constant weight; faeces collected for 96 h was then combined and 
homogenized and from an aliquot neutral sterols and bile acids were 
isolated by extraction ~. 

and  p laced in cold sal ine (details  see Tab le  II).  Af te r  an  
i n c u b a t i o n  w i th  cholesterol-4-1~C, a c t i v i t y  in l iver slices 
was  d e t e r m i n e d  in a f r ac t ion  of n e u t r a l  s terols  and  bile 
acids  10. 

I n  v ivo  e x p e r i m e n t .  A t  t he  end  of t he  e x p e r i m e n t  t he  
a n i m a l s  were g iven  i.p. 3 ~C of choles te ro l -4-~C in phys io -  
logical so lu t ion  w i th  Tween  80. T h e  feeding r eg imen  was  
k e p t  u n c h a n g e d .  In  four  24 hour - in t e rva l s ,  t he  t o t a l  1~C 
a c t i v i t y  exc re ted  in feces was  e x a m i n e d  n and  a po r t i on  of 
n e u t r a l  s terols  an d  bile acids  in t he  to t a l  exc re ted  ~4C ac- 
t i v i t y  was  d e t e r m i n e d  for t he  whole  96 h period.  1~C act i -  
v i t y  was  m e a s u r e d  b y  sc in t i l l a t ion  s p e c t r o m e t r y  on Mark  1 
(Nuclear  Chicago) u s ing  ex t e rna l  s t a n d a r d i z a t i o n .  All re- 
su l t s  were s t a t i s t i c a l l y  e v a l u a t e d  b y  S t u d e n t ' s  t- test .  

Results and discussion. Food c o n s u m p t i o n  in r a t s  fed 
2 h da i ly  was  s ign i f i can t ly  lower d u r i n g  t he  whole  exper i -  
m e n t  w h e n  c o m p a r e d  w i t h  cont ro ls  (controls :  5.7 4- 0.2, 
mea l - fed  g roup :  4 . 6 ~  0.3; P < 0.01). The  b o d y  we igh t  
of mea l - fed  r a t s  a t  t he  end  of t he  e x p e r i m e n t  was  lower 
(controls :  403.3 4- 12.1 g, mea l - fed  g roup :  362.2 4- 12 .0g ;  
P < 0.05). These  f ind ings  are in a g r e e m e n t  w i t h  those  by  
o the r  a u t h o r s  u s in g  W i s t a r  r a t s  and  t he  s a m e  mode l  of 
mea l - f eed ing  r e g i m e n  1~, 13. Re l a t i ve  and  a b s o l u t e  we igh t  
of l iver  was  n o t  s i g n i f i c an t l y  a f fec ted  b y  t he  mea l - feed ing  
reg imen .  

T h e  mea l - f eed ing  r e g i m e n  s ign i f i can t ly  increased  chol- 
es terol  levels  in some  t i s sues  and  carcass  (Table I). The  
resu l t s  p r e s e n t e d  in Tab le  I I  show t h a t  t h e  ab i l i ty  of l iver  
slices to ca tabol ize  choles terol  to bile acids  was  no t  affect-  
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Total activity excreted through faeces during 24, 48, 72 and 96 h after 
administration of cholesterol-4-14C in ad libitum (solid line) and meal- 
fed (broken line) animals. Aliquot of each 24 h faeces dried to a 
constant weight were extracted into chloroform-methanol 2 : 1 s. 

ed by  a long a d a p t a t i o n  to mea l - f eed ing  reg imen.  F r o m  
the  po in t  of v iew of choles terol  d e g r a d a t i o n  in  a n  o rgan i sm,  
th i s  f i nd ing  becomes  i m p o r t a n t  w i th  regard  to  the  decis ive 
role of l iver  t i s sue  in th i s  process  14. R e s u l t s  of a 4 -days  
ba lance  s t u d y  show (Table I I I )  t h a t ,  also in t he  i n t a c t  or- 
gan i sm,  t h e  process  of choles te ro l  d e g r a d a t i o n  a nd  excer-  
t ion  of choles tero l  ca tabo l i t e  in t he  faeces were no t  af fected 
by  mea l - f eed ing  reg imen.  T h e  ra t io  of n e u t r a l  s terols  a nd  
bile acids  in t he  to t a l  exc re ted  a c t i v i t y  w a s  ident ica l  in 
b o t h  groups .  The  F igure  p rove s  t ha t ,  d u r i n g  the  f i rs t  4 
d a y s  a f te r  cholesterol-4-14C a d m i n i s t r a t i o n ,  the  e l imina-  
t ion  of fecal 14C r e m a i n e d  p rac t i ca l l y  u n c h a n g e d  in b o t h  
groups .  T h e  resu l t s  p r e se n t e d  show  t h a t  a t  l eas t  du r ing  t he  
f i rs t  96 h t he  c a t a b o l i s m  of cholesterol-4-14C admin i s t e r ed ,  
as well as t he  exc re t ion  of i ts  end  p r o d u c t s  in t he  faeces were 
n o t  a f fec ted  by  t he  mea l - f eed ing  reg imen.  As the re  are 
more  a u t h o r s  who  repor t ed  an  inc reased  s y n t h e s i s  of chol- 
es terol  in l iver  of mea l - fed  r a t s  1~, 16, our  r e su l t s  lead to  t h e  
a s s u m p t i o n  t h a t  increased  choles tero l  levels are  due  to ac- 
ce le ra ted  anabol ic  process  a nd  n o t  to  the  c ha nge s  in chol-  
es terol  ca t abo l i sm.  I t  is also poss ib le  to cons ider  c ha nges  
in d i s t r i b u t i o n  of e n d o g e n o u s  choles tero l  in o rgans  mor-  
phologica l ly  c h a n g e d  du r ing  the  long  a d a p t a t i o n  to mea l -  
feeding  r e g i m e n  13. 

Zusammen/assung. Bei m~Lnnlichen W i s t a r - R a t t e n  wur-  
de der E in f lu s s  des <~ mea l - f eed ing  ,>-Regimes n a c h  t / iglicher 
2s t i indl icher  F t i t t e r u n g  an  L e b e r s c h n i t t e n  a u f  den  K a t a -  
b o l i s m u s  yon  Cholesterol-4-14C geprt i f t  u n d  n o r m a l  be- 
funden .  I m  I n - v i v o - V e r s u c h  u n t e r  dense lben  expe r imen-  
te l len B e d i n g u n g e n  zeigte weder  der  K a t a b o l i s m u s  noch  
die E x k r e t i o n  des i.p. app l i z i e r t en  Cholesterol-4-14C eine 
Ver~inderung. 
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