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Comparative studies on the activity of oxalyl-CoA synthetase in pulses (~xmoles of acetyl phosphate/mg protein) 
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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 

F. H. Sarkar ,  R. H. S ingh and  K. N. U d u p a  

Surgical Research Laboratory, Institute o/ Medical Sciences, Banaras Hindu University, Varanasi 227005 (India), 
22 June 1976 

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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Showing the level of 5 HT in different organs following electric shock (lxg/g of tissue) 

EXPERIENTIA 33]4 

Tissues Control • SD 1st week -4- SD 2rid week =]- SD 3rd week ~= SD 4th week 4- SD 

Heart 0.721 4- 0.197 1.644 i 0.097*** 3.345 =~ 0.344*** 2.210 • 0.102"** 1.863 =L 0.061"** 
Whole brain 0.591 ~ 0.148 2.443 i 0.103"** 1.171 • 0.026*** 1.571 -1- 0.066*** 0.975 • 0.045 
Kidney 2.317 • 0.865 1.227 ~2 0.188" 2.760 4- 0.187 3.020 =E 0.120 2.334 i 0.026 
Liver 1.953 ~ 0.607 1.900 =L 0.290 1.990 -~ 0.130 2.819 i 0.148"* 1.470 ~_ 0.367 

*p < 0.025, significant, **p < 0.01, significant, ***p < 0.001, significant (compared to control). 

Material and methods. 30 h e a l t h y  male  albino ra ts  weighing 
be tween  100 and 125 g were selected,  out  of which 6 were 
k e p t  unde r  normal  l abo ra to ry  condi t ions  to  serve as a 
control  group.  The o the r  24 ra ts  were sub jec ted  to  electric 
shock t h rough  the i r  feet  n (an in te rmi ta l l t  cu r ren t  of 60 vol ts  
dai ly  for 30 mill for 4 weeks). The animals  were sacrificed 
in d i f ferent  weeks (6 in each week) and  the  t issues were 
collected in ice-cold perchlor ic  acid (0.4 N PCA) for 5-HT 
es t ima t ion  following the  m e t h o d  of Snyder  e t  al. ~2 wi th in  
48 h of sacrifice. The da t a  were analyzed wi th  the  Stu-  
d e n t  t - tes t .  
Results. The no rma l  t issue levels of 5-HT have  been 
shown in the  table.  Af te r  electric shock, the  level of 5-HT 
in bra in  and  hea r t  s ignif icant ly  increases in d i f ferent  
weeks, b u t  the  h ighes t  level was observed in the  1st week 
in bra in  and in the  2nd week in the  hear t .  In  4th week the  
level remains  still s ignif icant ly  high. The levels of 5-HT 
in k idneys  and liver were found  h ighes t  a f ter  3rd week. 
The k idneys  show a s ignif icant  fall af ter  1st week, followed 
b y  a s ignif icant  increase af ter  2nd and  3rd week. At  the  
end of 4th week, the  level becomes  normal .  There  was 
no s ignif icant  change  in case of liver af ter  1st and  2nd 
weeks. A t  t he  end of 4 th  week the  level comes down 
below the  normal  level (s tat is t ical ly  insignificant) 
(table). 
Discussion. In  response to electric shock, the  ra ts  showed 
s igni f icant ly  e leva ted  levels of 5-HT in di f ferent  tissues. 
The var ia t ions  of the  5-HT con t en t  in d i f ferent  t issues of 

the  no rma l  subjec ts  m a y  be due to t he  n u m b e r  of entero-  
chromaff in  cells and  the  serotollergic fibres p re sen t  in a 
par t i cu la r  t issue. I t  m a y  also be due to  t he  to lerance  of 
5-HT b y  the  tissue, because 5-HT is a vasocons t r ic tor  
subs tance ,  t he  presence  of which  in a h igher  or lower 
concen t ra t ion  m a y  be responsible  for t he  ma in t enance  of 
t he  normal  microcirculat ion.  Thus,  following stress,  the  
degree of change  in the  level  of 5-HT co n t en t  in d i f ferent  
t issues is no t  uniform.  Hence  the  physiological  responsive-  
ness of the  par t i cu la r  t issue to a par t icu lar  s t imulus  
appears  to be responsible  for such var ia t ions .  
I n  case of liver, hear t ,  k idneys  and  bra in  t issues,  it  is 
obvious  t h a t  t he  animals  m a y  a d a p t  the  normal  physio-  
logy af ter  r epea ted  stress. The d i s tu rbances  and  the  
mechan i sm by  which  the-level  of 5-HT increases following 
stress,  has been  d e m o n s t r a t e d  b y  m a n y  workers  la-~5. 
The s t u d y  of d i s tu rbances  caused by  s t ress  m a y  be helpful  
in u n d e r s t an d i n g  the  pa thophys io logy  of var ious  stress 
disorders.  
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Nuclease  for D N A  apurinic  s ites  in chicken l iver 

R a n a  Y. Rizvi  1 and  S. M. Had i  
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Summary. Chicken liver crude  ex t r ac t  p roduced  acid-soluble d iphenylamine-pos i t ive  mater ia l  in the  presence  of 
depu r ina t ed  and a lkyla ted  D N A ,  while the  fo rmat ion  of such  mater ia l  f rom normal  and single s t r anded  D N A  was 
compara t ive ly  low. The m a x i m u m  acid-soluble mater ia l  p roduced  was no t  increased fu r ther  by  alkali, indicat ing t h a t  
the  enzymat i c  act ion is mos t ly  d i rec ted  towards  apurinic  sites. 

Depur ina t ion  of D N A  and  i ts  repair  has  been the  subjec t  
of some in te res t  in the  r ecen t  pas t  ~-6. I t  has  been sug- 
ges ted t h a t  the  cellular D N A  m a y  be spon taneous ly  un-  
dergoing some depur ina t ion  under  physiological  con- 
di t ionsK Endonuc leases  specific for apurinic  sites t h a t  
m a y  have  a role in tile repa i r  of such sites, have  been  
shown to  exis t  in bac te r ia  and  m a m m a l i a n  cells2, 4-6. 
In  th is  communica t ion  we repor t  t he  presence of a 
nuclease (s) t h a t  degrades  a lkyla ted  and depur ina t ed  
D N A  in chicken liver. 
Materials and methods. The me thod  for p repara t ion  of 
depu r ina t ed  D N A  was essent ia l ly  t h a t  of Hadi  and  Goldth-  
wa i t  ~ wi th  some modif ica t ions  7, and i t  involved hea t ing  

the  D N A  at  p H  3.5. The p repa ra t ion  of a lkyla ted  DNA 
and  depur ina t ed  DNA from a lky la ted  DNA has  been 
descr ibed T, s, Chicken liver crude ex t r ac t  was p repared  
b y  homogeniz ing  freshly excised liver wi th  3 volumes  of 
cold tris-HC1 buffer  (0.05 M, p H  7.0). The homogena te  
was cent r i fuged a t  1000 X g for 5 mill and the  super- 
n a t a n t  ob ta ined  used as the  source of enzyme.  Nuclei 
were isolated and  purif ied b y  a s t an d a rd  procedure  9. The 
procedure  for ex t r ac t ion  of enzyme f rom nuclei  was es- 
sent ia l ly  as descr ibed by  Ohtsuka  et  al. 1~ 
Results and discussion. Figure  1 shows the  effect  of 
chicken liver crude ex t r ac t  on na t ive  and  depur ina ted  
DNA.  W i t h  each subs t ra te ,  the  perchlor ic  acid soluble 


