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The  resu l t s  of t h e  p r e s e n t  s t u d y  revea l  t h a t  t h e  g lycogen 
c o n t e n t  of b o t h  l iver  a n d  musc le  rises a b o v e  t h e  n o r m a l  
level  c o n c o m i t e n t  w i t h  t h e  occur rence  of h y p o g l y c a e m i a  
no t i ced  ear l ier  4. C o m p a r e d  to  t h e  l iver,  musc le  possess a 
v e r y  smal l  c o n t e n t  of glycogen.  T h e  g lycogen  c o n t e n t  of 
l ive r  is m o r e  t h a n  6 t i m e s  t he  n o r m a l  level  in muscle .  On 
t he  con t r a ry ,  t h e  r ise is more  p r o n o u n c e d  in musc le  as 
c an  be  seen f rom t h e  Figure ,  C a n d  D, fol lowing t he  
a d m i n i s t r a t i o n  of a n y  dose. 

Fo l lowing  i s lec tomy,  t h e  f ish l iver  g lycogen c o n t e n t  
was  o b s e r v e d  to fa l lL  On  t h e  con t r a ry ,  mass ive  doses of 
insu l in  in j ec t ions  of 40 I U  were  found  to ra ise  t h e  musc le  
g lycogen b u t  n o t  t h a t  of l iver  of c e r t a i n  m a r i n e  f ish ~. 
G lycogen  was  f o u n d  to  r educe  u n d e r  t hose  cond i t ions .  

I t  c an  be  seen f rom Tab les  I a n d  I I  t h a t  t h e r e  is a con-  
c o m i t a n t  fall  in  t he  b lood  glucose level  w i t h  t h e  corre-  
s p o n d i n g  r ise in  t he  g lycogen  c o n t e n t  of t h e  l iver  a n d  
musc le  (Figure,  A - D )  a t  t he  va r ious  doses of insu l in  
in jec ted .  T h e  d i s appea r ed  glucose m i g h t  h a v e  been  con-  
v e r t e d  in to  g lycogen in t he se  t i ssues  due  to  t he  i n j ec t ed  
insul in .  Such  a poss ib i l i ty  of d i r ec t  ac t ion  of insu l in  on  
t he  l iver  a n d  muscle ,  whe re  g lycogen  is s tored ,  h a s  b e e n  
d e m o n s t r a t e d  v e r y  c lear ly  in m a m m a l s  s-12. F u r t h e r  r e c e n t  
s tud ies  h a v e  also s h o w n  t h a t  t h e  rise in g lycogen  could  
be  due  to  t he  fac t  t h a t  insu l in  c an  i n h i b i t  t h e  re lease  of 
glucose f rom t h e  l iver  x3. B o t h  inc reased  acce le ra t ion  of 
g lycogen  syn thes i s  in t he se  t i ssues  a n d  an  i n h i b i t i o n  of 
release of glucose cou ld  a c c o u n t  for t h e  h igh  g lycogen  
c o n t e n t  in  these  t i ssues  of O. striatus. 

The  rise of g lycogen in t he  l iver  is n o t  as fas t  as t h a t  
obse rved  for muscle ,  t h o u g h  t he  musc le  g lycogen level  
a lways  r e m a i n e d  far  be low t h a t  of l iver.  I t  is w o r t h  
p o i n t i n g  o u t  here  t h a t ,  t h o u g h  t h e  n o r m a l  l iver  g lycogen  
was  six t i m e s  t h a t  of muscle ,  i t  was  r educed  to  less t h a n  
4 t i m e s  fo l lowing h e a v y  doses of insu l in  in jec t ion .  Th i s  
c an  be  a t t r i b u t e d  to  t he  v e r y  low glycogen p r e s e n t  in  t he  
musc le  a t  t h e  b e g i n n i n g  whose  r a t e  of increase  ha s  b e c o m e  
more  p r o n o u n c e d  fol lowing insu l in  a d m i n i s t r a t i o n .  

The  re su l t s  o b t a i n e d  b y  R o o t  e t  e l )  as p o i n t e d  o u t  
earlier,  are  c o n t r a d i c t o r y  to t he  p r e s e n t  o b s e r v a t i o n s .  
They ,  however ,  h a d  r e m a r k e d  t h a t  t h e i r  conc lus ions  
de r ived  f rom t h e  s t u d y  of insu l in  ac t ion  were  v e r y  con-  
f l ic t ing a n d  t h e y  c a n n o t  be  in a g r e e m e n t  w i t h  all  o t h e r  
i nves t iga t ions .  On t he  o t h e r  h a n d  McCORMIC and 
MACLEOD 7 showed  t h a t  insu l in  was  essen t ia l  for  t h e  
g lycogen syn thes i s  in  l iver  a n d  t h e i r  resul ts ,  t h o u g h  
ind i rec t ly ,  seem to  be  in a g r e e m e n t  w i t h  t h e  p r e s e n t  
s t u d y  x4. 

Rdsumd. Des doses var i6es  d ' i n su l ine  a d m i n i s t r 6 e s  
l'Ophicephalus striatus o n t  a u g m e n t ~  la  q u a n t i t 6  de  glyco- 
g~ne du  fete e t  des muscles .  D e n s  le fete, les doses  6 t u n t  
for tes  (40 I U  e t  60 IU),  la q u a n t i t ~  n o r m a l e  de  g l y c e r i n e  
a p r e sque  q u a d r u p l 6  e t  elle a p lus  que  sep tup l6  d e n s  les 
muscles .  Le  m 6 c a n i s m e  poss ib le  p r 6 s i d a n t  ~ Fac t i on  de  
l ' i nsu l ine  es t  auss i  discut6.  
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Serum Desoxy-Ribose Compounds in 
Experimental Myocardial Infarction 

Myoca rd i a l  i n fa rc t ion  p rov ides  a u n i q u e  o p p o r t u n i t y  
to  s t u d y  biologic response  to  a r e l a t i ve ly  l imi ted  in ju ry ,  
in  w h i c h  c e r t a i n  changes  are  t he  consequence  of a genera l  
biologic response  r a t h e r  t h a n  of t he  pa tho logy ,  a t  leas t  in 
t h e  acu t e  s tage.  Leakage  of c e r t a i n  e n z y m e s  f rom the  
m y o c a r d i u m  in to  t he  b lood s t r e a m  is a l r e a d y  k n o w n  u n d e r  
such  c i r cums tances .  LYSENKO 1 was t h e  f i r s t  to  no t ice  
D N A  decompos i t i on  p r o d u c t s  in  the  s e r u m  of p a t i e n t s  
w i t h  m y o c a r d i a l  i n fa rc t ion  a n d  a n g i n a  pector is .  No o t h e r  
d a t a  dea l ing  w i t h  o b s e r v a t i o n s  based  e i t h e r  on  a n i m a l  
e x p e r i m e n t s  or  on  p a t i e n t s  h a v e  a p p e a r e d  in l i t e r a tu re .  
T h e  p r e s e n t  i n v e s t i g a t i o n  is a p r e l i m i n a r y  r e p o r t  of the  
work,  and  descr ibes  t h e  e x p e r i m e n t a l  resu l t s  o b t a i n e d  in 
dogs w i t h  expcr i r r .en la l  m y o c a r d i a l  i n f a r c t i on  a t  vo.rious 
t i m e  i n t e r v a l s  a f t e r  t he  ope ra t ion .  

Dogs we igh ing  10-15 kg were used. Myocard ia l  infarc-  
t i on  was  p r o d u c e d  b y  two  s tage  c o r o n a r y  l iga t ion  follow- 
ing t he  t e c h n i q u e  of HARRIS g. D N A  p r o d u c t s  were 
e s t i m a t e d  b y  t he  m e t h o d  of D i p h e n y l  a m i n e  r eac t i on  
(DIsHE a) for acid soluble  (HC10 4 5%) desoxyr ibose  com- 
p o u n d s  a n d  acid inso luble  desoxy- r ibose  c o m p o u n d s .  

B l a n k s  a n d  s t a n d a r d  so lu t ions  were  used  fol lowing t h e  
m e t h o d  of LYSENKO 1. The  i nves t i ga t i ons  were m a d e  in 10 
n o r m a l  dogs a n d  in t h e  same  dogs a f t e r  e x p e r i m e n t a l  
m y o c a r d i a l  in fa rc t ion .  The  e s t i m a t i o n s  were c o n t i n u e d  
on ly  in those  dogs w h i c h  showed  9 0 - 1 0 0 %  ec topic  bea t s  
20-24 h a f t e r  t h e  l iga t ion  of t he  c o r o n a r y  a r t e ry .  

The  acid so luble  and  acid inso luble  desoxy- r ibose  com-  
p o u n d s  in t he  s e r u m  of i o real  h e a l t h y  dogs va r i ed  f rom 
9-24  m R %  a n d  42-77  m g %  re spec t ive ly  w i t h  t h e  m e a n  
va lucs  of 15 a n d  59 m g %  (Figure) .  I n  dogs  w i t h  m y o c a r -  
d ia l  i n f a r c t i on  d e t e r m i n a t i o n s  were m a d e  a t  va r i ous  
i n t e r v a l s  a f t e r  t h e  o p e r a t i o n  up  to t h e  f o u r t h  week  as 
s h o w n  in t h e  Figure .  The  c o n c e n t r a t i o n  of these  acid 
so luble  c o m p o u n d s  r e m a i n e d  h i g h  for  qu i t e  long  a n d  was 
s ign i f i can t ly  e l eva t ed  u p  to  t he  f o u r t h  week  a f t e r  t h e  
ope ra t ion .  Va lues  n o t  c h a n g i n g  m u c h  up  to  4 h,  r a n g e d  
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be tween  17-38 m g %  12 h a f t e r  t he  o p e r a t i o n  a n d  in-  
creased u p  to t h e  t h i r d  d a y  w h e n  t h e  va lues  r a n g e d  
be tween  45-67  w i t h  a m e a n  va lue  of 54 r a g % ,  as c o m p a r e d  
to t he  n o r m a l  v a l u e  of 15 m g % .  Af t e r  showing  a s l i gh t  
decrease,  t h e  s e r u m  levels  of these  ac id  so luble  desoxy-  
r ibose c o m p o u n d s  a f t e r  4 d a y s  r e m a i n e d  c o n s i d e r a b l y  
h igher  even  a f t e r  4 weeks  of t h e  ope ra t ion ,  w i t h  t h e  
range  of 16-34  m g % .  
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Serum concentration of desoxy-rihose compounds after the produc- 
tion of experimental myocardial infarction by two stage coronary 
ligation in dogs up to 4 weeks. Solid bars represent acid soluble 
desoxy-ribose compounds and blank bars acid insoluble dcsoxy- 
ribose compounds. The height of every bar represents the mean 
value obtained from 10 animals and the extreme left bars show 

control values obtained from 10 normal animals. 
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The  acid inso lub le  desoxy- r ibose  c o m p o u n d s  also 
inc reased  a n d  t h e  m a x i m u m  c o n c e n t r a t i o n  was  o b s e r v e d  
on  t h e  second  d a y  r a n g i n g  f rom 98-146 r a g % .  The  con-  
c e n t r a t i o n  a f t e r  1, 2, 3 a n d  4 weeks  r a n g e d  b e t w e e n  
73-134,  67-116,  54-101 a n d  47-89  m g % .  C o n c e n t r a t i o n  
of t h e  desoxy- r ibose  c o m p o u n d  b o t h  of so luble  a n d  in-  
so luble  p r o d u c t s  are  inc reased  g r e a t l y  a n d  r e m a i n  h i g h e r  
a t  l eas t  up  to 4 weeks  a f t e r  t h e  p r o d u c t i o n  of e x p e r i m e n t a l  
m y o c a r d i a l  in fa rc t ion ,  poss ib ly  due  to  t he  l eakage  f rom 
t h e  nucle i  of t he  cells of t h e  i n f a r c t e d  a rea  of t h e  h e a r t .  
F u r t h e r  work  would  e s t a b l i s h  t h e  c o n c e n t r a t i o n  of such  
c o m p o u n d s  in t he  i n f a r c t e d  a rea  of t he  h e a r t  t i ssue  i t se l f  4. 

Zusammen/assung. Es  w i r d  nachgewiesen ,  dass  e ine 
k o r o n a r e  U n t e r b i n d u n g  a m  H u n d  zu e r h 6 h t e r  Desoxy-  
r i b o s e v e r b i n d u n g  im S e r u m  f t ihr t .  

PAWAN S. CHAUHAN 5 a n d  R. B. ARORA 

Department o[ Pharmacology, A li India Institute o[ 
Medical Sciences, New Delhi 76 and Indian Institute 
o] Experimental Medicine, Jadavpur, Calcutta 32 
(India), 13th January 1967. 

4 This work was supported by a grant from Indian Council of 
Medical Research. 

s Present address: Indian Institute of Experimental Medicine, 
Jadavpur, Calcutta 32 (India). 

The  Effect of Ure thane  on S o m e  Electrical  
Proper t i e s  of Mol luscan  Giant N e u r o n s  

G i a n t  n e u r o n s  of t he  mol lusc  Onchidium verruculatum 
in t h e  p resence  of 2 %  u r e t h a n e  b e c o m e  i n c a p a b l e  of 
p roduc ing  a n  a l l -o r -none  t y p e  of ac t ion  po t en t i a l .  T h e  
analys is  w i t h  vo l t age  c l a m p  t e c h n i q u e  i nd i ca t e s  t h a t  in  
these cond i t i ons  H a - c o n d u c t a n c e  d i m i n i s h e d  whi le  K-  
c o n d u c t a n c e  s t a y e d  a t  t he  s a m e  level.  S imi la r  r e su l t s  
Were o b t a i n e d  in  Na- f ree  so lu t ions  x. T h u s  u r e t h a n e  seems 
to ac t  se lec t ive ly  on  N a - c o n d u c t a n c e ,  w h i c h  is p r o b a b l y  
connec ted  w i t h  a N a - c a r r y i n g  m e c h a n i s m .  Th i s  p o i n t  of 
view is s h a r e d  also b y  a u t h o r s  us ing  smal l e r  c o n c e n t r a t i o n s  
of u r e t h a n e  on  n e r v e  a n d  musc le  f ibres  of o t h e r  a n i m a l s  ~,8. 

The  p r e s e n t  p a p e r  deals  w i t h  t h e  in f luence  of u r e t h a n e  
on some e lec t r ica l  p rope r t i e s  of g i a n t  n e u r o n s  of 2 species 
of G a s t r o p o d e s :  Helix pomatia a n d  Planorbis corneus, 
These  2 species show d i s t i n c t  d i f ference  in e x c i t a b i l i t y  
w h e n  p laced  in  Na- f ree  so lu t ions  4. A p r e l i m i n a r y  no t e  of 
the  p r e s e n t  work  ha s  been  p u b l i s h e d  elsewhereS. 

Methods. The  g i a n t  n e u r o n s  f rom t h e  v i sce ra l  a n d  
Par ie ta l  gang l i a  of Helix pomatia a n d  Planorbis corneus 
were i nves t i ga t ed .  T h e  gangl ia  were s e p a r a t e d  f r o m  t h e  
body  a n d  p laced  in t h e  c h a m b e r  w i t h  pe r fus ing  sys tem.  
A 2% so lu t ion  of e t h y l - u r e t b a n e  was  used  in n o r m a l  
physio logica l  saline.  T h e  e x p e r i m e n t a l  se t -up  for  i n t r a -  
cellular r eco rd ing  a n d  s t i m u l a t i o n  a n d  t h e  phys io log ica l  
so lut ions  used  in  th i s  work  are  g iven  in t he  a u t h o r s '  
p rev ious  papers6 ,L 12 e x p e r i m e n t s  on  7 spec imens  of 

Helix pomatia, a n d  17 e x p e r i m e n t s  on  10 spec imens  o f  
Planorbis corneus were ca r r ied  out .  

Results. On t h e  g i a n t  n e u r o n s  of P. corneus, u r e t h a n e  
exer t s  a r a p i d  effect  m a n i f e s t e d  b y  r e d u c t i o n  of t h e  
a m p l i t u d e  of t he  s p o n t a n e o u s  spike,  increase  of i ts  d u r a -  
t i o n  a n d  s lowing of i t s  r i se - t ime  (F igure  1 B). T h e  ac t ion  
p o t e n t i a l s  were  abo l i shed  4 -5  m i n  a f t e r  t he  b e g i n n i n g  of 
pe r fus ion  w i t h  so lu t ion  c o n t a i n i n g  u r e t h a n e .  N e r v e  cells 
i n v e s t i g a t e d  in  Na- f ree  so lu t ion  b e c a m e  i n c a p a b l e  of 
p r o d u c i n g  ac t ion  p o t e n t i a l s  in  t h e  s ame  t i m e  (Figure  1 C). 

T h e  v o l t a g e - c u r r e n t  r e l a t i o n s h i p  of t h e  m e m b r a n e  a f t e r  
u r e t h a n e  is non- l inea r .  Depo la r i z ing  c u r r e n t s  evoked  a 
sma l l e r  d rop  of t he  vo l t age  as c o m p a r e d  w i t h  t h e  h y p e r -  
po la r i z ing  c u r r e n t s  (Figure  1 D). E x a m p l e s  of e lec t ro-  
ton ic  r e sponses  a f t e r  u r e t h a n e  as a r e su l t  of pas s ing  
depo la r i z ing  a n d  h y p e r p o l a r i z i n g  c u r r e n t s  of t h e  s ame  
i n t e n s i t y  a n d  d u r a t i o n  are  seen in F igu re  1 E. The  
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