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t imes  h i g h e r  t h a n  t h e  n o r m a l  one. The  level  of c G M P  was 
s l igh t ly  a f fec ted  b y  t h e  increase  in Ca 2+ c o n c e n t r a t i o n  
a n d  p r e s e n t e d  a n  a l m o s t  s t e a d y  decrease  t h r o u g h o u t  t h e  
expe r imen t .  I n  add i t ion ,  t h e  c o n c e n t r a t i o n  of Mg 2+ 
showed a smal l  increase  wh ich  was co inc iden ta l  w i t h  t h e  
m a x i m a l  increase  ill ca lc ium con ten t .  T he  assayed  l iver  
t u m o r s  h a v e  s h o w n  increased  Ca 2+ a n d  c A M P  concen t r a -  
t ions  whi le  Mg2+ a n d  c G M P  c o n c e n t r a t i o n s  were equa l  or 
lower  t h a n  t h e  co r re spond ing  va lue  in n o r m a l  l iver  t i ssue  
(figure 2). 
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Fig. 2. Calcium, magnesium, cAMP and cGMP concentrations (as 
percent of the corresponding value in normal liver tissue) in 5 
primary liver tumors (cholangiocarcinoma) induced in rats by 4- 
dimethylaminoazobenzene feeding. 

These  resu l t s  a p p e a r  to  ind ica te  a d i r ec t  r e l a t ionsh ip  
b e t w e e n  Ca 2+ c o n c e n t r a t i o n  a n d  c A M P  synthes is ,  The re  
is ev idence  t h a t  T A A  produces  a change  in cell m e m b r a n e  
p e r m e a b i l i t y  l ead ing  to  increased  in f lux  of Ca 2+1~ As 
shown  in f igure 1, d u r i n g  t h e  f i rs t  8 h a f t e r  T A A  admin i s -  
t r a t i on ,  t he  c o n c e n t r a t i o n s  of Ca 2+ and  c A M P  increase  a t  a 
fa i r ly  s imi lar  ra te .  Th i s  seems to ind ica te  a n  increase  in 
b o t h  Ca 2+ p e r m e a b i l i t y  a n d  a d e n y l a t e  cyclase ac t iv i ty .  
The  obse rva t i on  t h a t  a f t e r  t h a t  p o i n t  t he  concen t ra t io r t  of 
Ca 2+ decreases  fas te r  t h a n  t he  c o n c e n t r a t i o n  of c A M P  
appea r s  re la ted  to t he  sugges ted  role of c A M P  in t he  regu-  
l a t ion  of t he  changes  in Ca 2+ c o n c e n t r a t i o n  in t h e  cyto-  
p l a s m  3 b y  increas ing  t he  r a t e  of Ca 2+ eff lux f rom the  
cells 5,11. The  o b s e r v a t i o n  t h a t  c A M P - d e p e n d e n t  p ro t e in  
k inase  m o d u l a t e s  ca lc ium t r a n s p o r t  b y  t he  ca rd iac  
sa rcoplasmic  re t iculum13 suppors  t h a t  hypo thes i s .  
I t  seems l ikely t h a t  u n d e r  these  e x p e r i m e n t a l  cond i t ions  
t he  b u i l d u p  of c A M P  forms p a r t  of a cel lular  m e c h a n i s m ,  
p r e v e n t i n g  the  u p t a k e  of Ca 2+ in to  in t r ace l lu l a r  pools 
wh ich  could p rovoke  a p e r m a n e n t  cell damage .  I t  is 
w o r t h  n o t i n g  t h a t  in p r i m a r y  l iver  t u m o r s  a s imi lar  Ca 2+- 
c A M P  in t e r r e l a t i on  was observed.  
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O c c u r r e n c e  of  o x a l y l - C o A  s y n t h e t a s e  i n  I n d i a n  p u l s e s  

R. N. Adsule  and  G. K. B a r a t  

Division o/Biochemistry, Indian Agricultural Research Institute, New Delhi 110 012 (India), 24 May 7976 

Summary. The  presence  of oxaly l -CoA s y n t h e t a s e  was obse rved  in c o m m o n  edible  pulses.  E x c e p t i n g  in chick  pea, the  
changes  in oxaly l -CoA s y n t h e t a s e  a c t i v i t y  of w in t e r  pulses p roceeded  in stages.  The  enzyme  r e m a i n e d  more  ac t ive  in 
la te  s t r a in s  t h a n  in ea r ly  s t r a in s  of w in t e r  pulses.  Un l ike  t he  a c t i v i t y  of t he  e n z y m e  in win te r  pulses, t h a t  in s u m m e r  
pulses  b e h a v e d  di f ferent ly .  

A T P -  a n d  C o A - d e p e n d e n t  d e c a r b o x y l a t i o n  of oxa la te  to  
f o r m a t e  b y  e x t r a c t s  of a n u m b e r  of p l a n t  t i ssues  was f i rs t  
r epo r t ed  b y  Giovanel l i  and  T o b i n  1. The  e n z y m e  ca ta lyz ing  
t he  r eac t ion  - oxa la te  -+ oxaly l -CoA - was  pa r t i a l l y  
pur i f ied  (6fold) f rom pea  seeds a n d  i ts  p roper t i e s  
were s tudied .  Th i s  enzyme  was  referred to oxaly l -CoA 
s y n t h e t a s e  b y  t he  t r i v i a l  n a m e  (or b y  t he  s y s t e m a t i c  
n a m e  of oxa la te -CoA ligase (AMP). A l t h o u g h  t he  pea  
seeds y ie lded t he  m o s t  ac t ive  p r epa ra t i ons ,  t he  e n z y m e  
was also de t ec t ed  in t he  seeds of lupin,  p u m k i n  and  in 
w h e a t  germs  ~. Subsequen t ly ,  t h e  e n z y m e  was  found  to be 
v e r y  ac t ive  in t he  crude  e x t r a c t s  of L a t h y r u s  sa t ivus  
seeds 3 and  was shown  to  be  respons ib le  for t he  syn thes i s  
of fi-N-oxalyl,  L-e, f l -diamino propionic  acid ( the L. sa t ivus  
neu ro tox in )  in  c o n d e n s a t i o n  w i t h  L-e, f l -diamino propionic  
acid ill t h e  presence  of O D A P  s y n t h a s e  4. The  p re sen t  
c o m m u n i c a t i o n  re la tes  to  t h e  occurrence  a n d  t he  a c t i v i t y  
of oxaly l -CoA s y n t h e t a s e  in  c o m m o n  I n d i a n  pulses w i t h  
t he  aging  of t he  seedling. 
Materials and methods. E a r l y  and  la te  s t r a in s  of pulses 
g rown in winter ,  i. e. as pos t  m o n s o o n  crops  (chick pea, pea, 
lent i l  and  chickl ing  pea),  a n d  those  g rown in summer ,  i .e. 
as p r e - m o n s o o n  crops  (pigean pea, green  gram,  cowpea  
a n d  soybean) ,  were col lected f rom the  Div is ion  of P l a n t  
I n t r o d u c t i o n ,  I A R I ,  New Delhi-12 (India).  G e r m i n a t i o n  of 
t he  seeds and  the  n a r t u r i n g  of seedlings were car r ied  ou t  as 

descr ibed  b y  B a r a t  e t  al. 5. Sampl ings  col lected a f t e r  the  
desi red per iod  of t ime  were washed  w i t h  dist i l led water ,  
p ressed  sof t ly  b e t w e e n  2 f i l t e rpaper  sheets  a n d  t h e n  chil led 
in ice. T h e y  were t h e n  used as e x p e r i m e n t a l  mate r ia l s .  
P rocedu re  r epo r t ed  b y  M a l a t h i  e t  al. 3 was  followed fo r  the  
a s say  of t he  enzyme.  P r o t e i n  was e s t i m a t e d  b y  t h e  L o w r y  
e t  al. m e t h o d  6. The  a c t i v i t y  was expressed  in t e r m s  of 
Fmoles of ace ty l  p h o s p h a t e / m g  of p ro te in .  
Results and discussion. The  a c t i v i t y  of oxalyl -CoA syn the -  
t ase  in  w i n t e r  a n d  s u m m e r  pulses is p r e sen t ed  in t he  table .  
D a t a  r evea l  t h a t  t he  presence  of oxaly l -CoA s y n t h e t a s e  
was  de t ec t ed  in win te r - (ch ick l ing  pea, pea, lent i l  a n d  ch ick  
pea) as well  as in summer - (p igean  pea, soybean ,  green 
g r a m  a n d  cowpea)  pulses. I r r e spec t ive  of pulse crops  and  
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Crops Age Chickling pea Pea Lentil 
(days) (Lathyrus sativus L.) (Pisum sativum Linn. (Lens esculenta Moench) 

sens ampl.) 
P-213 P-257 Green frost T-6115 Pusa-1 Pusa-6 
(early) (late) (early) (late) (early) (late) 

Chick pea 
(Cicer arietinum Linn.) 

BG109-1 P-600 
(early) (late) 

Winter pulses 1 0.0143 0.0240 0.0274 0.0180 0.0240 0.0235 0.0121 0.0132 
(post monsoon) 3 0.0234 0.0305 0.0291 0.0369 0.0280 0.0350 0.0182 0.0275 

5 0.0267 0.0347 0.0294 0.0415 0.0421 0.0628 0.0570 0.0200 
10 0.0462 0.0576 0.0307 0.0830 0.0921 0.1009 Trace 0.0158 

Crops Age Pigean pea Soybean Green gram 
(days) (Cajanus cajan [g.] (Glycine max [L.] Merr . )  (Phaseolus aureus Roxb.) 

Millsp) 
Pusa Ageti NP(WR)-15 Clark L.P. PS-16 L-242 
(early) (late) (early) (late) (early) (late) 

Cowpea 
(Vigna sinensis [L.] 
Savi exttassk.) 
Pusa phalguni NPa 
(early) (late) 

Sumnler pulses 1 0.02160 0.01370 0.02340 0.02080 0.02220 0.03390 0.0168 0.0195 
(premonsoon) 3 0.09297 0.06647 0.03798 0.02101 0.02035 0.02471 0.0652 0.0303 

5 0.06263 0.08035 0.03400 0.03778 0.10350 0.08730 0.1083 0.1403 
10 0.07750 0.08074 0.09570 0.04790 0.13280 0.21050 0.1665 0.1337 

genet ic  var iabi l i t ies ,  t he  a c t i v i t y  of the  e n z y m e  was  found  
to increase  w i t h  t he  ag ing  of the  seedl ings ,  wh ich  was  
qu i t e  no t iceable  a f t e r  5 days .  i n  the  case of w in te r  pulses,  
e x c e p t i n g  in ch ick  pea,  t he  c h a n g e  in oxa ly l -CoA s y n t h e -  
rise a c t i v i t y  proceeded  in s tages ,  whereas  in s u m m e r  p u l s e s  
s u c h  a t r e n d  was  n o t  observed.  Aga in  e x c e p t i n g  in ch ick  
pea,  t h e  e n z y m e  r e m a i n e d  more  ac t ive  in la te  s t r a ins  t h a n  
in ea r ly  s t r a in s  of w in te r  pulses ,  while in s u m m e r  pu lses  

it  b e h a v e d  d i f ferent ly .  Th i s  d i s c r e pa nc y  in t he  e n z y m e  
a c t i v i t y  is s u p p o s e d  to be a) the  i n h e r e n t  c ha r a c t e r i s t i c s  
of the  pu lses  a nd  b) the  c l imatologica l  effect  on the  g r o w t h  
of pulses .  On t he  bas is  of a c t i v i t y  of oxa ly l -CoA s y n t h e -  
tase,  i t  is s u r m i s e d  t h a t  pea,  ch ick l ing  pea  a nd  lent i l  m a y  
be p laced in one group,  while t he  second g roup  cons i s t s  
of s u m m e r  (pigean pea,  soybean ,  green  g r a m  a nd  cowpea)  
pulses ,  a n d  the  th i rd  g roup  of on ly  ch ick  pea.  

Effect of electric shock  on serotonin  (5 HT) content  in different organs  of rat 
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Summary. 5 H T  c o n t e n t  of hear t ,  bra in ,  k idneys  and  liver in r a t s  increases  s ign i f i can t ly  a f te r  r e pe a t e d  e xposu re  to 
electric shock  followed by  a t r e n d  of no rma l i s a t i on .  These  c ha nge s  a p p e a r  to  be o rga n  specific. 

St ress  is k n o w n  to induce  a n u m b e r  of n e u r o h u m o r a l ,  
h o r m o n a l  an d  me tabo l i c  a l t e ra t ions  in the  l iv ing or- 
gan i sm.  I t  is we l l -known t h a t  s t ress  modif ies  b o t h  
no rad rene rg i c  an d  sero tonergic  ac t iv i t ies  in the  cen t ra l  
n e r v o u s  s y s t e m  1-4. D u r i n g  s tress ,  t he  s y m p a t h e t i c  
a d r e n o m e d u l l a r y  s y s t e m  is ac t iva ted .  Severa l  s tud ies  h a v e  
d e m o n s t r a t e d  e n h a n c e d  s y n t h e s i s  of c a t echo l amin i e s  
du r in g  t h e  s t ress fu l  s i tua t ions .  However ,  l i t t le a t t e n t i o n  
ha s  been  paid  to 5 -HT  m e t a b o l i s m  in pe r iphe ra l  o rgans  in 
the  above  condi t ion .  The  few pub l i shed  s tud ie s  indicate ,  
h o w e v e r  t h a t  ch anges  in the  5 -HT level in blood a nd  in 
d i f fe ren t  o rgans  m a y  occur  in a n i m a l s  s u b m i t t e d  to 
s t ress  5-9. L a u r i a  1~ obse rved  ra ised c o n c e n t r a t i o n  of 5 -HT 
in the  h e a r t  fol lowing electric shock.  O t h e r  pe r iphera l  
t i s sues  h a v e  n o t  been  s tud ied  m u c h .  T h u s  the  5 -H T  
c o n t e n t  in h e a r t  fol lowing electric shock  sugges t s  t h a t  in 
pe r iphe ra l  o rgans  5 -HT  m a y  be invo lved  in a l a r m  re- 
ac t ion  s imi la r  to ca t echo lamines .  
I n  t h e  p r e s e n t  s t u dy ,  we h a v e  i n v e s t i g a t e d  the  inf luence  
of electr ic shock  on 5 -HT c o n t e n t  in 4 v i t a l  o rgans  n a m e l y  

t he  hea r t ,  t he  bra in ,  the  k i d n e y s  a nd  the  l iver of ra t s .  
Such  a s t u d y  m a y  be he lpfu l  for a be t t e r  u n d e r s t a n d i n g  
a nd  su i t ab le  m e d u l a t i o n  of 5 -H T  m e t a b o l i s m  in pe r iphe ra l  
s i tes d u r i n g  s t ress fu l  s i tua t ion .  
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