
15.8.1967 Specialia 

The presence of phenazine-metha.sulphate ,  however ,  did 
not  decrease the  difference in sarcosine dehydrogenase  
ac t iv i ty  be tween  adu l t  and infan t  rats.  

I n  7-day-old ra ts  mi tochondr ia l  sarcosine dehydro-  
genase ac t iv i ty  represents  83 4- 17~/o of the  to ta l  ac t iv i ty  
in l iver homogenates .  Hence  i t  is unl ikely t h a t  the  lower 
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Sarcosine dehydrogenase activity of rat liver mitoehondria from 
YOung and adult rats determined manometrically (A) and eolourime- 
trieally (B). Enzyme activity is expressed as/~1 O2130 min/mg mito- 
ehondrial protein (A) and mpmoles of indophenol reduced/h/rag 

protein (B). 
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ac t i v i t y  in mi tochondr i a  f rom 7-day-old ra ts  is due to  t he  
release of i n t r ami tochondr i a l  prote ins  dur ing  isolat ion of  
mi tochondr ia .  

The  lower ac t i v i t y  of sarcosine dehydrogenase  in l iver  
mi tochondr i a  f rom in fan t  ra t s  m igh t  signify a change in 
the  ra t io  of m e m b r a n e  and soluble prote in  f rac t ion in 
them.  This, however ,  was found no t  to be the  case, since 
this ra t io  was found to be t he  same in the  mi tochondr ia l  
f rac t ion (600-5000 g) of 7-day-old and adul t  rats,  i.e. 
64% of m e m b r a n e  prote ins  and 36% of soluble proteins.  

Thus  the  change wi th  age in sarcosine dehydrogenase  
a c t i v i t y  described here  seems to be due to a change in 
enzyme  ac t i v i t y  t h a t  is no t  re la ted  to an overal l  increase 
in soluble proteins  in mi tochondr ia .  

Zusammen/assung. Die Aktivi t /~t  der  Sarcos inedehydro-  
genase in Lebe rmi tochondr i en  7t~Lgiger R a t t e n  ist  u m  
50% kleiner  als in adu l t en  Tieren.  Dieser  Unte rsch ied  ist  
n icht  durch  dos E l ek t ron t r anspo r t f l avop ro t e in  I imi t ier t  
und  kann  auch n ich t  durch  eine ~ n d e r u n g  in dem rela-  
t iven  W e r t  der  16slichen Pro te ine  in den Mi tochondr ien  
erkHirt werden.  
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E f f e c t  o f  Ribof lav in  Def ic iency  on in v i v o  
Incorporat ion  of C 14 f r o m  Label led Alanine  

into Liver G l y c o g e n  

MORGAN et  al. I,~ observed  an increased gluconeogenesis  
in the  l iver  a t  t he  beginning of r ibof lavin  def ic iency and 
a depressed gluconeogenesis in the  la te r  pa r t  of r ibof lavin  
deficiency. MOOKHERJEA et  al. 3 demons t r a t ed  increased 
t ransaminase  ac t i v i t y  in the  l iver  of r ibof lavin  deficient  
rats. Recent ly ,  increase in a lanine t ransaminase  ac t iv i ty  
of the  l iver  of r ibof lavin  def ic ient  r a t s w a s  found to be 
aSSociated wi th  a grea ter  deposi t ion of glycogen in the  
liver 4. NICHOL et  al. 5 and EISENSTEIN ~ observed a di rect  
Correlation be tween  alanine t ransaminase  ac t iv i ty  and 
glycogen deposi t ion in l iver  th rough  gluconeogenesis.  
.They have  s tudied this associat ion in var ious  ways,  
including the  use of the  pyr idox ine  deficient  rats.  F u r t h e r  
studies of LONG7 demons t r a t ed  t h a t  adrenocor t ica l  
hormone admin i s t r a t ion  increased body  ca rbohydra t e  
Stores. The  rise in l iver  glycogen and blood sugar  were 
a t t r ibu ted  to gluconeogenesis.  HAYNES s and OKUNO ~ 
demons t ra ted  t h a t  adrenal  s teroids s t imula te  carbohy-  
drate synthesis  f rom alanine when incuba ted  in v i t ro  
With ra t  liver, f indings which suppor t  the  idea t h a t  a 
pr imary  effect  of these  hormones  is to enhance  gluconeo- 
genesis. The  present  exper iments  were  therefore  carr ied 
out wi th  alanine-1-C ~4 to  s t udy  whe the r  increased glycogen 
content  in r ibof lavin  def ic ient  l iver  as repor ted  earl ier  4 
resulted f rom increased gluconeogenesis  or  not.  

~Z'oung male  albino rats  of 80-100 g were d iv ided  into  
2 groups of equal  average  body  weights .  Group A consisted 
of control animals,  and group B of r ibof lavin deficient  rats.  
The animals  were  pair-fed on 16% prote in  for 45 days.  
Part iculars  regarding the  diet  have  been repor ted  else- 

where I°. Water - so lub le  v i t amins  were suppl ied dai ly  by  
s.c. inject ion.  

Af te r  t he  expe r imen ta l  per iod was over,  the  ra ts  were 
kep t  fas t ing ove rn igh t  and then  in jec ted  i.p. wi th  5 /~c 
of a lan ine- l -C  la (specific a c t i v i t y  1.38 m c / m M )  and  af te r  
6h t h e y  were sacrificed. The  l ivers were removed ,  c leaned 
of adhe ren t  blood, weighed,  and chil led in ice. A weighed 
q u a n t i t y  of l iver  was digested in 30% K O H .  The  diges ted  
t issue was then  subjec ted  to  processings to  ex t r ac t  gly- 
cogen 11. The  glycogen ex t rac ted  was then suspended in 
2 ml  of water .  1 ml  of a l iquot  was used on p lanche t  for 
rad ioac t ive  counts  in a windowless  gas flow counter .  The  
remain ing  pa r t  was used for de t e rmina t ion  of glycogen 
af ter  hydrolys is  11. Rad ioac t ive  counts  were subjec ted  to 
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Effect of riboflavin deficiency on in vivo incorporation of C 14 from alanine-l.C 14 into liver glycogen (averages 4- S.E.) 

Nutritional state No. of animals Liver 

Weight g/100 g body wt. Glycogen in mg 

per g per 100 g body wt. 

Glycogen 
specific 
activity • 

Group A (control) 6 

Group B (riboflavin 7 
deficient) 

3.21 4- 0.10 0.158 ::t= 0,004 

3.84 4- 0.13 0.190 -I-- 0.001 

0.509 4- 0.029 3.96 4- 0.58 

0.730 + 0.028 7.2 ~ 0.54 

Glycogen specific activity ~ counts per min per mg of glycogen. 

co r r ec t i on  for  b a c k  g r o u n d  a n d  self a b s o r p t i o n .  T h e y  
were expressed  as c o u n t s / m i n / m g  of glycogen.  T h e  T a b l e  
shows  t h a t  t he  inc reased  g lycogen c o n t e n t  in  l iver  in  
r i bo f l av in  def ic iency is a ssoc ia ted  w i t h  inc reased  in-  
c o r p o r a t i o n  of C x4 i n to  i t  f rom label led  a lan ine .  

I t  h a s  b e e n  r e p o r t e d  ear l ier  4 t h a t  inc reased  g lycogen 
depos i t ion  in l iver  is a ssoc ia ted  w i t h  e n h a n c e d  a l an ine  
t r a n s a m i n a s e  a c t i v i t y  in  t he  l iver  of r i bo f l av in  def ic ien t  
ra t s .  T h e r e  are  ev idences  ~,~ sugges t ing  d i rec t  co r re l a t ion  
b e t w e e n  a l an ine  t r a n s a m i n a s e  a c t i v i t y  a n d  g lycogen  de- 
pos i t ion  in l iver  t h r o u g h  gluconeogenesis .  S tud ies  of 
LONG et  a12 a n d  WELT e t  al. 1~ e s t ab l i s hed  t h a t  a d r e n a l  
s t e ro id  hormones ,  w h e n  a d m i n i s t e r e d  to  t h e  whole  
an imal ,  increases  t he  r a t e  of g luconeogenesis .  F u r t h e r  in 
v ivo  a d m i n i s t r a t i o n  of cort isol  to  r a t s  ha s  b e e n  f o u n d  to  
increase  t h e  i n c o r p o r a t i o n  of a l an ine  c a r b o n  in to  l iver  
g lycogen  TM. VON HOLT e t  al. x4 d e m o n s t r a t e d ,  us ing  C 14- 
labe l led  subs t r a t e s ,  t h a t  t he  syn thes i s  of glucose f rom 
a m i n o  acids  a n d  t h e  i n c o r p o r a t i o n  of th i s  g lucose  i n t o  
l iver  g lycogen are  e n h a n c e d  fol lowing t r e a t m e n t s  of r a t s  
w i t h  cort isoL I n  t h e  p r e s e n t  i n v e s t i g a t i o n  also, r i b o f l a v i n  
def ic iency causes  inc reased  i n c o r p o r a t i o n  of C la f rom 
a l a n i n e - l - C  t4 i n t o  l iver  g lycogen.  I n  v i t r o  effect  of a d r e n a l  
s t e ro ids  on  h e p a t i c  g luconeogenes is  h a s  been  d e m o n -  
s t r a t e d  s,9,1~-xT. These  h o r m o n e s  s t i m u l a t e  s y n t h e s i s  of 
c a r b o h y d r a t e  f rom L-a lanine  b y  l iver  slices of n o r m a l  x~,~r, 
a d r e n a l e c t o m i z e d  8 or  py r i dox i ne - de f i c i en t  r a t s  TM. Th i s  
was  re f lec ted  in a n  inc reased  i n c o r p o r a t i o n  of l abe l led  
c a r b o n  f rom a l an ine  i n to  glucose  s or  i n to  glucose a n d  

• g lycogen  lb, So these  obse rva t ions ,  a long  w i t h  t he  r e su l t s  
r epo r t ed  ear l ier  4 a n d  in t he  p r e s e n t  i nves t iga t ion ,  sugges t  
t h a t  r i bo f l av in  def ic iency  causes  inc reased  c o n v e r s i o n  of 
t h e  a m i n o  acid in to  p y r u v a t e  b y  t r a n s a m i n a t i o n .  Th i s  is 

poss ib ly  ef fec ted  b y  inc reased  a d r e n a l  cor t i ca l  sec re t ion  
as  r i bo f l av in  def ic iency  p roduces  inc reased  a d r e n a l  cor t i ca l  
a c t i v i t y  4,~°. Th i s  inc reased  c o n v e r s i o n  of a l an ine  to  
p y r u v a t e  m i g h t  u l t i m a t e l y  lead to  inc reased  inco rpora -  
t i on  of labe l led  c a r b o n  f rom a l a n i n e  i n t o  l iver  g lycogen  is. 

Zusammen/assung. Miinnl iche  A l b i n o - R a t t e n ,  die w~th- 
r e n d  45 T a g e n  m i t  R i b o i l a v i n - a r m e r  K o s t  e r n ~ h r t  wurden ,  
ze ig ten  e r h 6 h t e n  G l y k o g e n g e h a l t  in  de r  Leber ,  v e r b u n d e n  
m i t  e iner  ges te ige r t en  A u f n a h m e  yon  C t4 aus  A l a n i n - l - C  ~4 
im Lebe rg lykogen .  Die B e f u n d e  lassen au f  e r h 6 h t e  Gly-  
koneogenese  in de r  L e b e r  R i b o f l a v i n - a r m e r  R a t t e n  
schl iessen.  
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Circadian R h y t h m y c i t y  of s o m e  Key Metabol i tes  
in the Fasted and Fed Weanl ing  F e m a l e  Rat s 

Circad ian  r h y t h m y c i t y  ~ ha s  b e e n  e s t ab l i shed  for a g r ea t  
n u m b e r  of biological  p a r a m e t e r s  a. T he  p r e s en t  r e p o r t  
deals  w i t h  t he  c i r cad ian  f l u c t u a t i o n s  obse rved  in seve ra l  
key  m e t a b o l i t e s  in  wean l ing  female  H o l t z m a n  ra ts .  

8 g roups  of 8 r a t s  e ach  were a c c o m m o d a t e d  in s ingle 
cages in a room k e p t  a t  a c o n s t a n t  t e m p e r a t u r e  of 22.5 °C 
a n d  w i t h  12 h l igh t  (06.00-18.00) a n d  12 h d a r k  (18.00 to  
06.00). T h e y  were  g iven  t a p  w a t e r  a n d  l ab  chow a d  
l i b i t um.  Af t e r  4 days  on  t he  a b o v e  r eg i m en  t h e  r a t s  of 
g r o u p  1 were  fas ted  f rom 08.00-08.00 t h e  fo l lowing d a y ;  
s imilar ly ,  t h e  r a t s  of g roups  3, 5 a n d  7 were  fas ted  f rom 
14.00, 20.00 a n d  02.00, respec t ive ly ,  for  t he  n e x t  24 h. 

D u r i n g  th i s  t i m e  t he  c o r r e s p o n d i n g  con t ro l s  (groups  2, 4, 
6 a n d  8) were  fed ad  l i b i t um.  Th i s  was  done  because  food 
i n t a k e  a n d  f a s t i ng  a re  k n o w n  to  af fec t  severa l  p a r a m e t e r s  
m e a s u r e d  in  th i s  s tudy ,  T h e  r a t s  were  sacr i f iced b y  
d e c a p i t a t i o n ,  t r u n k  b lood  was  rece ived  a n d  s e r u m  
o b t a i n e d  for t he  d e t e r m i n a t i o n  of i no rgan ic  p h o s p h o r u s ,  
glucose,  u r e a  n i t r o g e n  a n d  t o t a l  p r o t e i n  ( B e c k m a n  U l t r a -  
m i c r o a n a l y t i c a l  Sys tem,  Model  150, Techn ica l  Bu l l e t i n s  
No.  6079D, 6073D, 607513 a n d  TB-6074D,  respec t ive ly) ,  
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