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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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R h y t h m i c  var ia t ions  in to ta l  amino acids and  AAT and 
A1AT act ivi t ies  in the  slug, Laevicaulis alte, were cor- 
re la ted  to the  an imal ' s  locomotor  ac t iv i ty  5. In  the  p resen t  
work,  A1AT ac t iv i ty  is 2fold higher  t h a n  AAT in the  
nervous  sys t em and coxal  leg muscle homogena t e s  of the  
cockroach.  This suggests  t h a t  t r a n s a m i n a t i o n  of alanine 
is grea te r  in the  tissues. Besides, AAT and A1AT act ivi t ies  
were h igher  in muscle t h a n  in the  nervous  sys tem.  Higher  

Table 2. De Ritis Quotient (AAT/A1AT) 

levels of amino t rans fe rases  in the  muscle sugges t  tha t ,  in 
associat ion wi th  mo to r  ac t iv i ty ,  the  t issue m a y  show 
facul ta t ive  energy  metabol i sm.  I t  is p robab le  t h a t  in 
cockroaches  the  h igher  levels in A1AT ac t iv i ty  are coupled 
wi th  energy  me tabo l i sm of the  animal.  
The feeding of amino acids into c a r b o h y d r a t e  and  lipid 
ox ida t ion  is mobil ized by  aminot ransferases .  Accelera ted  
AAT and AIAT act ivi t ies  dur ing  n ight  a p p a r e n t l y  reflect  
accelera ted biological ox ida t ions  leading to energy  supply.  
Associated wi th  the  ac t iv i ty  phase  of the  an imals  n,  
accelera ted TCA cycle enzyme act ivi t ies  12,13 were shown 
for scorpions.  Hence,  in cockroaches  the  enhanced  AAT 
and  A1AT act ivi t ies  dur ing n ight  da rk  hours  p r o b a b l y  

Time of day in h relate to energy  supply  for over t  locomotor  ac t iv i ty  of 
Mean AAT/ the  animal.  

8.00 12.00 16.00 20.00 0.00 4.00 mean A1AT 

11 T. Gopalakrishna Reddy, Thesis Sri Venkateswara University, 
NS 0.39 0.51 0.48 0.35 0.51 0.499 0.46 Tirupati,  India, 1967. 
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NS, Nervous system; MS, coxal leg muscle. Tirupati, India, 1973. 
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Summary. Biotin admin i s t r a t ion  to old ra ts  (28 months)  causes in the  blood an increase of ATP,  glucose, t r iglycerides,  
alkaline phospha ta se  and a decrease of cholesterol  and acid p h o s p h a t a s e ;  in the  liver DNA and e lec t ros ta t ic  in ter-  
ac t ions  be tween  DNA and  histories are increased.  Such pa rame te r s  come wi th in  the  values shown by  adul t  rats.  

In the  whole blood of old rats,  the  ATP1,2-con ten t  is 
decreased ; serum cholesterol  2, 4 and alkaline phospha t a se  2 
are respect ively  increased and decreased;  e- and y-glob- 
ulins are increased;  for a lbumin  the  same a m o u n t  bo th  in 
old and young ra ts  sera is observed.  The accumula t ion  of 
to ta l  globulins is no t  the  consequence  of a d i f fe rent  ra te  
of synthesis ,  bu t  of a decreased ra te  of degrada t ion  5. The 
increase of the  a m o u n t  of e,- and y-globulins has been 
repor ted  also by  Vebel  e t  al. G, 7 and Horne  et  al. 8. More- 
over  the  liver of aged ra ts  shows a marked  decrease in the  
rat io of arginine-r ich to argin ine-poor  h is tone  fractions.  
There  is no signif icant  age-associated change  of to ta l  
h is tone  con t en t  of the  liver 9,1~ The DNA of the  old ra t  
liver is decreased 2. 
In  view of the  effect  of b iot in  on pro te in  synthesis ,  lipo- 
genesis, glucose metabo l i sm and ox ida t ive  phosphory la -  
t ion  u-2a, we have  inves t iga ted  the  act ion of b iot in  on 
some haema t i c  pa rame te r s  (ATP, glucose, p ro te in  levels, 
to ta l  lipids, t r iglycerides,  cholesterol ,  acid and alkaline 
phospha tase )  and on the  nucleic acid con t en t  and the  
e lect ros ta t ic  in te rac t ions  be tween  h is tone  pro te ins  and 
DNA of old ra t  liver. 
Materials and methods. Female  Sprague-Dawley  ra ts  aged 
10 and 28 m on ths  were used. A group of old ra ts  was 
t r ea ted  every  second day  dur ing  wi th  an aqueous  solut ion 
of b iot in  (200 txg/100 g b.wt) .  Control  groups of adul t  and 
old ra t s  received an equal  volume of saline. 
24 h following the  final inject ion and  12 h fast ing,  the  
animals  were sacrificed by bleeding. The de t e rmina t ions  
of blood A T P  and  glucose were effected using respect ive ly  
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