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cerv ica l  luxa t ion ,  u n d e r  e the r  anes thes ia .  Samples  of the  
ascend ing  colon were r emoved ,  weighed,  f ixed in Clarke ' s  
so lu t ion  to r emove  u n i n c o r p o r a t e d  t h y m i d i n e  a n d  t he  
samples  c o u n t e d  emp loy ing  s t a n d a r d  l iquid  sc in t i l l a t ion  
t echn iques .  The  r e s u l t a n t  d a t a  was  expressed  as dis in-  
t e g r a t i o n s  pe r  m in  pe r  m g  of t i ssue  (dpm/mg) .  This  
t e c h n i q u e  is based  on t he  o b s e r v a t i o n  t h a t  ove r  95% of 
t he  cells wh ich  inco rpora t e  3H-TdR in de t ec t ab l e  a m o u n t s  
are t he  S-phase  p ro l i f e ra t ive  cells of the  in t e s t ina l  
mucosa  14. The  d p m / m g  p a r a m e t e r  t h u s  p rov ides  a re l iable  
e s t i m a t e  of S-phase  cel lular i ty .  I n d i v i d u a l  se rum ca lc ium 
levels were d e t e r m i n e d  f rom samples  t a k e n  via  the  j ugu la r  
vein  i m m e d i a t e l y  pr ior  to  sacrifice, employ ing  s t a n d a r d  
a t o m i c  a b s o r p t i o n  procedures .  
Results and discussion. T he  colonic response  to fas t ing  
a n d  refeeding in r a t s  beg ins  w i t h i n  12 h a f t e r  refeeding,  

Total serum calcium content in sham-operated and parathyroidecto- 
mized (PTX) rats during dietary manipulation (mg%) i 1 SE. 

Sham PTX 

Control 10.09 i 0.18% 4.06 :i: 0.23% 
120 h fast 9.37 -4- 0.46% 4.23 + 0.25% 
24 h refeed 9.75 4- 0.05% 4.17 :E 0.07% 
48 h refeed 10.35 • 0.09% 4.44 + 0.22% 
72 h refeed 9.80 :t: 0.10% 4.14 i 0.18% 

reach ing  a m a x i m u m  be tween  24 a n d  48 h a n d  rega in ing  
con t ro l  levels b y  72 h. Th i s  c o n t r a s t s  w i th  the  response  
in t he  mouse  8, where  m a x i m a l  response  is obse rved  
b e t w e e n  12 and  24 h w i t h  a d u r a t i o n  of 36 h. Addi t iona l ly ,  
t he  r a t  exh ib i t s  no s ign i f ican t  depress ion  in t h y m i d i n e  
i nco rpo ra t i on  p e r  mg  t i ssue  a f t e r  fas t ing,  as is t he  case 
w i t h  mice  a. 
The  p a r a t h y r o i d e c t o m y  p rocedure  emp loyed  here  sig- 
n i f i can t ly  r educed  t he  s e rum ca lc ium levels (table),  
while  t he  s h a m - o p e r a t e d  an ima l s  showed  no difference 
f rom control .  A n i m a l  su rv iva l  in P T X - a n i m a l s  exceeded 
80% fol lowing fast ing.  P a r a t h y r o i d e c t o m y  d id  n o t  in 
i tself  a l t e r  colonic cell p ro l i f e ra t ion  w h e n  c o m p a r e d  to 
s h a m - o p e r a t e d  con t ro l  mice.  
P a r a t h y r o i d e c t o m i z e d  r a t s  exh ib i t ed  a refeeding response  
e q u i v a l e n t  in b o t h  d u r a t i o n  and  m a g n i t u d e  to. t h a t  seen 
in s h a m - o p e r a t e d  and  con t ro l  ra ts .  The  s e rum ca lc ium 
levels a t t a i n e d  v ia  p a r a t h y r o i d e c t o m y  in t he  p r e sen t  
s t u d y  were e q u i v a l e n t  to  those  which  re s t r i c t ed  bone  
mar row,  t h y m u s  a n d  l iver  p ro l i fe ra t ion  in v ivo  ~,~ 
Th i s  suggests  t h a t  the  colonic response  is no t  m e d i a t e d  
t h r o u g h  se rum calc ium.  The  exac t  n a t u r e  of t he  d i e t a ry  
m i n e r a l  r e q u i r e m e n t  in t he  colonic refeeding response  is 
c u r r e n t l y  u n d e r  inves t iga t ion .  

14 R.P.  Pascal, G. I. Kaye and N. Lane, Gastroenterology 54, 835 
(1968}. 
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Summary. The  resu l t s  i nd i ca t e  s ign i f ican t  increases  of t he  o x i d a t i v e  m e t a b o l i s m  in t he  oes t rus  of t he  ovaries ,  hypo-  
t h a l a m u s  a n d  t he  pos te r io r  cor tex,  whi le  in  the  a m y g d a l a  th i s  increase  occurs  in t he  phase  of dies t rus .  

I n  t h e  r a t  i t  is k n o w n  t h a t  t h e  h y p o t h a l a m u s  regula tes  
t he  secre t ion  of t h e  a n t e r o h y p o p h y s i s  a n d  t h a t  t he re  
exis ts  a close r e l a t ionsh ip  b e t w e e n  t he  ox ida t ive  m e t a -  
bo l i sm of t he  h y p o t h a l a m u s  a n d  t h e  secre t ion of gona-  
do t roph ine s  1, 2. W e  know,  t h e  p a r t i c i p a t i o n  of the  l imbic  
s y s t e m  in t he  axis  h y p o t h a l a m u s - h y p o p h y s i s - g o n a d  3-5 
a n d  t h a t  t he  gonads  show cycl ical  v a r i a t i o n s  in t he i r  
ox ida t ive  m e t a b o l i s m  6. R e c e n t l y  7, i t  h a s  been  shown  
t h a t  in  t he  r a t  t h e r e  seems to  exis t  a possible  par -  
t i c ipa t i on  of t he  pos te r io r  co r t ex  ( latero-occipi tal)  in t he  
con t ro l  of  t he  sexua l  cycle. The re  are n u m e r o u s  works  s, 9 
w h i c h  no te  t h a t  t he  n e u r o e n d o c r i n a l  processes  of t he  
h a m s t e r  seem to b e . d i f f e r e n t  f rom those  of t he  r a t  a n d  
o the r  species of v e r t e b r a t e s .  Th i s  i n f o r m a t i o n  m o v e d  us 
to  ver i fy  if t he  p rev ious ly  m e n t i o n e d  s t ruc tu res ,  wh ich  
in t he  r a t  exper ience  cyclic changes  in t he i r  c o n s u m p t i o n  
of 0 2 , in  t he  h a m s t e r  exper ience  the  same  changes  as an  
i n d e x  of t h e i r  p a r t i c i p a t i o n  in t h e  r egu la t ion  of t he  sexua l  
processes.  
Material and methods. 30 female  hams te r s ,  whose  we igh t  
va r i ed  f rom 130 g to  146 g, were used. T h e y  were fed 
' ad  l i b i t u m '  t he  s t a n d a r d  d ie t  of t he  I n t e r f a c u l t a t i v e  
D e p a r t m e n t  of Phys io logy  of t he  U n i v e r s i t y  of Ovicdo,  
w i t h  free access to  d r i n k i n g  water .  The  l igh t  t12 h l ight,  
12 h dark) ,  t e m p e r a t u r e  (23 4- 3 ~ and  abso lu te  h u m i d i t y  
were  cont ro l led .  T he  se lec t ion  of an i m a l s  was  m a d e  
fol lowing t he  s t u d y  of t h e  vag i na l  cytology,  and  on ly  

those  wh ich  h a d  comple te  cylces of 4 days  were used. 
T h e y  were decap i t ed  and  the  fol lowing ma te r i a l s  were 
d issec ted  in accordance  w i t h  H o f f m a n  a n d  R o b i n s o n l ~  
hypophys i s ,  h y p o t h a l a m u s ,  amygda l a ,  pos te r io r  cor tex  
( la tero-occipi ta l)  and  t h e  sep ta l  area.  Add i t iona l ly ,  t he  
ovar ies  a n d  a d r e n a l  g lands  were e x t r a c t e d  a n d  weighed.  
The  glucose level  in  t he  b lood was d e t e r m i n e d  b y  glucose 
ox idase  me thod .  
One ox ida t ive  m e t a b o l i s m  ( consumpt ion  02) was deter -  
m i n e d  b y  W a r b u r g ' s  M a n o m e t r i c  M e t h o d  ix. This  m e t h o d  
was used because  of t he  a b u n d a n t  ev idence  wh ich  shows 
t he  close r e l a t ionsh ip  be tween  t he  ox ida t ive  m e t a b o l i s m  
of t h e  areas  of t h e  CNS a n d  t he  ovar ies  w i t h  t he  secret ion 
of g o n a d o t r o p h i n e s  1,4. The  s ta t i s t i ca l  t r e a t m e n t  of the  
resu l t s  was  done  in accordance  w i t h  t h e  t e s t  ' t '  of F i sher  
a n d  Y a t e s  12. 
Results. Table  1 shows t he  resul t s  of t he  ox ida t i ve  
m e t a b o l i s m  of t he  d i f fe ren t  s t r u c t u r e s  s tudied .  As we 
can  see, the  ovary ,  t h e  b y p o t h a l a m u s  a n d  t he  pos te r io r  
co r t ex  suffer a s ign i f ican t  increase  in t h e  phase  of estrus,  
whi le  a m y g d a l a  exper ience  i t  in  t he  phase  of d ies t rus ;  
h o w e v e r  the  hypophys i s ,  s ep ta l  a rea  a n d  t he  ad r ena l  g lands  
did  n o t  exper ience  changes  t h r o u g h  t he  sexua l  cycle. 
Tab le  2 reflects  t he  va lues  of t h e  we igh t  of t h e  ovar ies  
a n d  ad rena l  g lands  (mg) as well  as t he  g lucemias  in the  
phases  of es t rus  and  dies t rus .  T a k i n g  in to  a c c o u n t  t h a t  
t he re  is no  s ign i f ican t  di f ference in t he  t o t a l  we igh ts  of 
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Table 1. oxidative metabolism of different organs in female hamster  during the sexual cycle 
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Tissues QO2 : ~1 O2/mg wet tissue/h 
Estrus Diestrus ' t '  p value 

Ovary 0.92 -4- 0.04* (I2) 0.72 q- 0.04* (14) 3.17 0.01 
Adrenal glands 0.49 • 0.04 (12) 0.61 • 0.06 (15) 1.55 NS 
Hypophysis 0.82 i 0.04 (6) 1.03 -4- 0.11 (7) 1.61 NS 
Hypothalamus 1.29 4- 0.04 (12) 1.04 4- 0.10 (11) 2.29 0.05 
Amygdala 1.14 -4- 0.06 (10) 1.41 q- 0.06 (10) 3.03 0.01 
Posterior cortex 1.16 4- 0.08 (9) 0.90 =k 0.05 (9) 2.60 0.05 
Septal area 0.93 • 0.09 (7) 0.91 • 0.13 (8) 0.12 NS 

* Mean i SE. Figures in parentheses = number of determinations. NS Statistically nonsignificant differences. 

Table 2. 

Tissues Estrus Diestrus ' t '  p value 

Ovary 34.50 i 1.36 mg* (12) 27.77 =[- 1.41 mg* (18) 3.27 0.01 
Adrenal glands 34.50 -t- 2.05 mg (12) 23.23 i 1.94 mg (17) 3.90 0.001 
Glycelnia (rag/100 ml) 65.30 ~ 4.14" (12) 66.80 4- 2.42* (17) 0.34 NS 

* Mean i SE. Figures in parentheses = number of determinations. NS -- Statistically nonsignificant differences. 

t h e  a n i m a l s  (t  = 0 .90;  d f  = 27;  p - - N S )  we  h a v e  t o  
d e t a c h  t h e  h i g h e s t  w e i g h t  of  t h e  o v a r y  a n d  a d r e n a l  
g l a n d s  in  t h e  p h a s e  of e s t r u s  f r o m  t h a t  of  d i e s t r u s ,  w h i c h  
t h r o w s  u p  e l e v a t e d  s i g n i f i c a n t  d i f f e r ences .  O n  t h e  o t h e r  
h a n d ,  t h e  g l u c e m i a  d o e s  n o t  s h o w  s i g n i f i c a n t  d i f f e r e n c e s .  
Discussion. T h e  r e s u l t s  of  t h i s  w o r k  ( t ab le  1) i n d i c a t e  
t h a t  in  t h e  s t r u c t u r e s  of  t h e  C N S  w h i c h  w e r e  s t u d i e d ,  
t h e  h y p o t h a l a m u s ,  t h e  a m y g d a l a  a n d  p o s t e r i o r  c o r t e x  
( l a t e ro -occ ip i t a l )  s h o w  cyc l i c  c h a n g e s  in  t h e i r  o x i d a t i v e  
a c t i v i t y ,  i n  r e l a t i o n  to  t h e  h y p o t h a l a m u s  of  t h e  r a t ,  
i t  h a s  b e e n  s e e n  for  s o m e  y e a r s  n o w  la t h a t  t h e  s e x u a l  
a c t i v i t y  c h a n g e s  t h e  o x i d a t i v e  m e t a b o l i s m  of  t h e  h y p o -  
t h a l a m u s  a n d  t h a t  c a s t r a t i o n  of  m a l e  r a t s  c a u s e s  a 
d e c r e a s e  in t h e  c o n s u m p t i o n  of  O 2 of  t h e  a n t e r i o r  a n d  
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p o s t e r i o r  h y p o t h a l a m u s ,  w h i c h  t o g e t h e r  w i t h  o t h e r  f in -  
d i n g s  p o i n t s  to  t h e  p a r t i c i p a t i o n  of  t h e  h y p o t h a l a m u s  
in  t h e  c o n t r o l  of  t h e  s e c r e t i o n  of  g o n a d o t r o p h i n e s  in  t h e  
r a t .  
O u r  d a t a ,  w h i c h  c o i n c i d e  w i t h  t h o s e  f o u n d  in  t h e  b ib l io -  
g r a p h y ,  s e e m  to  i n d i c a t e  t h a t ,  in  t h e  h a m s t e r ,  t h e  
h y p o t h a l a m u s  e x p e r i e n c e s  i m p o r t a n t  cyc l i c  c h a n g e s  in  
i t s  c o n s u m p t i o n  of  0 2 w h i c h  w o u l d  s e e m  to  i n d i c a t e  i t s  
p a r t i c i p a t i o n  in  t h e  c o n t r o l  of  t h e  s e x u a l  cycle .  I n  r e l a t i o n  
to  t h e  p o s t e r i o r  c o r t e x  ( l a t e ro -occ ip i t a l )  cyc l i c  v a r i a t i o n s  
in c o n s u m p t i o n  o f  0 2 h a v e  b e e n  r e c e n t l y  e n c o u n t e r e d  in  
t h e  r a t ,  w h i c h  w o u l d  s e e m  to  i n d i c a t e  i t s  a c t i o n  in  t h e  
s e x u a l  r e g u l a t i o n .  O u r  r e s u l t s  w i t h  t h e  f e m a l e  h a m s t e r  
c o r r o b o r a t e  t h o s e  o b t a i n e d  in t h e  r a t .  
I n  t h e  a m y g d a l a ,  cyc l ic  c h a n g e s  o c c u r  as  wel l ,  b u t  wh i l e  
in  t h e  r a t  f h e  o x y g e n  c o n s u m p t i o n  r e a c h e s  i t s  m a x i m u m  
in  t h e  p h a s e  of e s t r u s  a n d  i t s  m i n i m u m  in  t h e  p h a s e  of  
d i e s t r u s ,  in  t h e  h a m s t e r  t h e  o p p o s i t e  o c c u r s  ( t ab l e  1) 
b e h a v i n g  in  a s i m i l a r  m a n n e r  to  t h a t  of  t h e  h y p p o c a m p u s  
in  t h e  f e m a l e  r a t .  T h i s  d i s t i n c t  b e h a v i o u r  of  t h e  a m y g d a l a  
d o e s  n o t  s e e m  to  s u p p o r t  t h e  t h e o r y  of P a y n e  a n d  
S w a n s o n S ,  9 t h a t  t h e  n e u r o e n d o c r i n a l  a c t i v i t y  o f  t h e  
h a m s t e r  is n o t  i d e n t i c a l  to  t h a t  of  t h e  r a t .  T h e  s t r u c t u r e s  
of  t h e  l i m b i c  s y s t e m ,  w h i c h  w a s  s t u d i e d ,  i.e. t h e  s e p t a l  
a r ea ,  s h o w e d  n o  cyc l i c  v a r i a t i o n s ,  t h e  s a m e  as  in  t h e  r a t  ~, 
a l t h o u g h  i t s  r e l e v a n t  ro le  in s e x u a l  b e h a v i o u r  h a s  b e e n  
p r o v e d ;  a lso  t h a t  i t s  i n j u r y  p r o d u c e s  t h e  o p p o s i t e  e f f e c t s  
t o  t h a t  of  t h e  a m y g d a l i n e s  in  r e l a t i o n  t o  t h e  s e x u a l  
conduc t14 ,1L  N e v e r t h e l e s s ,  i t  h a s  to  be  n o t e d  t h a t  t h e  
p a t t e r n  of  l i b e r a t i o n  of  g o n a d o t r o p h i n e s  is a f f e c t e d  b y  
t h e  s e p t a l  l e s i ons  14. 

I n  t h e  h y p o p h y s i s  ( t ab l e  1), cyc l i c  v a r i a t i o n s  h a v e  n o t  
b e e n  d e t e c t e d ,  a l t h o u g h  i t  is  k n o w n  t h a t  in  t h e  r a t  t h e  
s e c r e t i o n  of  g o n a d o t r o p h i n e s  t a k e s  p l a c e  in a cyc l i c  f o r m  1~. 
I t  is n e c e s s a r y  to  p o i n t  o u t  t h a t  t h e  cyc l i c  v a r i a t i o n s  in  
t h e  o x y g e n  c o n s u m p t i o n  h a v e  b e e n  d e t e c t e d  in  t h e  
a d e n o h y p o p h y s i s  5 a n d  in  o u r  s t u d y  we  s t u d i e d  t h e  
c o m p l e t e  h y p o p h y s i s ,  w h i c h  c o u l d  d i s t o r t  t h e  r e s u l t s .  
T h e  s t u d y  of t h e  o v a r i e s  in  t h e  d i s t i n c t  p h a s e s  o f  t h e  
s e x u a l  cyc le  h a s  d e m o n s t r a t e d  cyc l i c  v a r i a t i o n s  in  t h e  
c o n s u m p t i o n  of  O~ l ike t h o s e  e n c o u n t e r e d  in  t h i s  s t r u c t u r e  
in  t h e  r a t  s,17 w h i c h  p o i n t s  o u t  t h e  cyc l i c  a c t i o n  of  t h i s  



192 Specialia EXPERIENTIA 34/2 

s t r u c t u r e  t h r o u g h o u t  t he  estrUai cycles. Th i s  is shown  
also b y  t he  differences  in i ts  we igh t  ( table  2) which  shows 
a s t a t i sca l ly  larger  we igh t  in t he  phase  of es t rus  t h a n  in 
t h a t  of dies t rus .  
The  ac t ion  of t he  ad r ena l  g lands  in t he  sexua l  cycle of 
t he  h a m s t e r  does n o t  show a n y  s t a t i s t i ca l ly  s ign i f ican t  
d i f ferences  f rom the  p o i n t  of v iew of i ts  ox ida t i ve  m e t a b o -  
lism. I t  h a s  to  be p o i n t ed  ou t  t h a t  i t  is poss ible  t h a t  t he  
effects of t he  ad r ena l  co r t ex  r e m a i n  h i d d e n  because  of 

t he  medula ,  because  if we t ake  in to  accoun t  t he  t o t a l  
we igh t  of these  g l a n d s  ( table  2) in t he  phase  of estrus ,  
t h e y  reach  a v e r y  h igh  va lue  c o m p a r e d  to t h a t  r eached  
in t he  phase  of d ies t rus ,  wh ich  ind ica tes  a h igher  a c t i v i t y  
in th i s  g land  a t  t h a t  m o m e n t .  F ina l ly ,  in t a b l e  2, t he  
va lues  of g lucemia  are shown.  As can  be  seen, s t a t i s t i ca l ly  
s ign i f ican t  d i f ferences  do n o t  exist ,  wh ich  seems to in-  
d ica te  t h a t  t he  level  of glucose in t he  b lood does no t  
exper ience  Changes d u r i n g  t he  sexua l  cycle. 
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Summary. A s p a r t a t e  (AAT) and  a lan ine  a m i n o t r a n s f e r a s e  (A1AT) ac t iv i t i e s  in  ne rvous  s y s t e m  a n d  coxal  leg muscle  
of the  cockroach  showed  c i r cad ian  v a r i a t i o n s  w i th  m a x i m a l  a c t i v i t y  a r o u n d  midn igh t ,  a l t e r n a t i n g  w i t h  m i n i m a l  
a c t i v i t y  a t  12.00 noon  of t he  solar  day.  T he  e n h a n c e d  a c t i v i t y  levels of t he  enzymes  obse rved  d u r i n g  n i g h t  d a r k  hours  
m a y  be  r e l a t ed  to  h igher  ene rgy  r e q u i r e m e n t s  du r ing  increased  locomotor  a c t i v i t y  of t h e  animals .  

S tudies  on  c i r cad ian  r h y t h m i c i t y  in e n z y m a t i c  ac t iv i t i e s  
h a v e  been  ga in ing  m o m e n t u m  in t he  r e c e n t  years  2-5. 
D iu rna l  v a r i a t i o n s  in a m i n o t r a n s f e r a s e s  in  v e r t e b r a t e s  
h a v e  been  r epo r t ed  e-8. B u t  such  repor t s  are lacking in 
i nve r t eb r a t e s .  A m i n o t r a n s f e r a s e s  p l a y  an  i m p o r t a n t  role 
in t r a n s a m i n a t i o n  of a m i n o  acids to  t h e i r  r espec t ive  ke to  
acids a n d  c o n s t i t u t e  a j u n c t i o n  b e t w e e n  t h e  m e t a b o l i s m  
of p ro t e in  and  t h a t  of c a r b o h y d r a t e s  a n d  lipids. The  
p r e sen t  s t u d y  d e m o n s t r a t e s  the  ex is tence  of cyclic va r i a -  
t ions  in a s p a r t a t e  (AAT) a n d  a lan ine  a m i n o t r a n s f e r a s e  
(A1AT) ac t iv i t i es  in  the  ne r vous  s y s t e m  a n d  coxal  leg 
muscle  of t he  cockroach ,  Periplaneta americana. 
Methods. A d u l t  ma le  cockroaches  col lected in T i r u p a t i  
were acc l imat ized  for 1 m o n t h  to  t he  l a b o r a t o r y  condi-  
t ions  (27 ~ 3~ 75 4- 5 %  RH) .  The  a n i m a l s  were fed 
da i ly  w i t h  b r e a d  pieces. 6- t ime-per iods ,  viz., 8.00, 12.00, 
16.00, 20.00, 0.00 a n d  4.00 h, were selected for exper i -  
m e n t a t i o n  to  cover  t he  24 h per iod  of t he  day.  Nervous  
sys tem,  inc lud ing  all  t he  gangl ia  and  coxal  leg mucsle,  
were i so la ted  a n d  pooled  each  t ime  f rom a m i n i m u m  of 

Table 1. Rhythmicity in aminotransferases in Periplaneta americana 

Time of day in h 
8.00 12.00 16.00 20.00 0.00 4.00 MEL A B 

Aspartate aminotransJerase 
NS 3.43 2.25 2.66 4.35 4.81 3.9 3.57 2.78 4.36 

4- 4- 4- 4- 4- 4- 
0.21 0.36 0.27 0.57 0.33 0.42 

MS 4.26 2.5 3.06 5.21 5.65 4.62 4.22 3.27 5.16 
4- 4- 4- 4- 4- 4- 
0.35 0.47 0.32 0.64 0.49 0.22 

A lanine aminotranslerase 
NS 7.58 4.41 5.51 11.23 9.55 7.82 7.67 5.83 9.53 

4- • 4- 4- i 4- 
0.29 0.66 0.44 0.37 0.5 0.6 

MS 9.55 6.27 6.94 12.22 11.19 9.97 9.35 7.58 11.12 
• 4 -  4- 4- 4- 4- 
0.74 0.79 0.66 0.46 0.84 0.98 

Enzyme activity is expressed a ~moles of pyruvate formed/mg 
protein/h. 
NS, Nervous system; MS, coxal leg muscle; 4- indicates SD; MEL, 
mean enzyme level of 6 periods; A, average enzyme level during 
8.00-16.00 h; B, average enzyme level during 20.00-4.00 h. 

3 an imals .  The  t i ssues  were p r e se rved  in ice-cold glass 
t ubes  t i l l  e x p e r i m e n t a t i o n .  E a c h  e x p e r i m e n t  was  r epea t ed  
5 t imes .  
AAT and  A1AT ac t iv i t i e s  were e s t i m a t e d  b y  t he  m e t h o d  
of R e i t m a n  a n d  F r a n k e l  9 as g iven  b y  B e r g m e y e r  10. The  
i n c u b a t i o n  m i x t u r e  c o n t a i n e d  100 ~moles of p h o s p h a t e  
buf fe r  (pH 7.2), 2.5 ~moles of a -ke tog lu t a ra t e ,  50 ~moles 
of L -aspa r t i c  acid (AAT), 50 vmoles  of D L - a l a n i n e  
(A1AT) a n d  0.2 ml  of clear  s u p e r n a t a n t  f r ac t ion  of 1% 
t issue h o m o g e n a t e s  p r e p a r e d  in 0.25 M ice-cold sucrose 
solut ion.  The  c o n t e n t s  were t h o r o u g h l y  mixed  and  incu-  
b a t e d  for 1 h for A A T  and  30 rain  for A1AT a t  37~ as 
t h e y  r ep resen t  in i t i a l  velocit ies.  The  r eac t ion  was s topped  
b y  t he  a d d i t i o n  of 1.0 ml  of 2, 4 -d in i t r opheny l  h y d r a z i n e  
(ketone reagent )  in  0.1 N HC1. 10.0 ml  of 0.4 N sod ium 
h y d r o x i d e  so lu t ion  were a d d e d  a n d  t he  colour  deve loped  
was r ead  a t  546 n m  in B a u s c h  and  L o m b  Spec t ron ic  20. 
The  e n z y m e  a c t i v i t y  was expressed  as ~moles  of p y r u v a t e  
fo rmed / rag  p ro te in /h .  
Results and discussion. AAT a n d  A1AT ac t iv i t i es  in ne rve  
a n d  muscle  t i ssue  showed  cyclic v a r i a t i o n s  w i th  m a x i m a l  
a c t i v i t y  a t  0.00 h for AAT a n d  20.00 h for A1AT, a l te r -  
n a t i n g  w i t h  m i n i m a l  a c t i v i t y  a t  12.00 noon  for b o t h  t h e  
enzymes  ( table  1). D u r i n g  t he  24 h per iod,  t he  levels of 
the  enzymes were h ighe r  d u r i n g  d a r k  h (20.00 to 4.00 h) 
t h a n  d u r i n g  l igh t  h (8.00 to  16.00 h) ( table  1). F r o m  
De Ri t i s  q u o t i e n t ,  i t  is obse rved  t h a t  t he  t i ssues  were 
p y r u v a t e  p r e p o n d e r a n t  ( table  2). 
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