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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 .  
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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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m a g n i t u d e  of t h e  e l ec t ro ton ic  r e sponses  on  hype rpo lax -  
iz ing pulses  in  n o r m a l  c o n d i t i o n s  a n d  a f t e r  u r e t h a n e  were  
n o t  s ign i f i can t ly  d i f ferent•  

All  t h e  a b o v e - m e n t i o n e d  c h a n g e s  a f t e r  u r e t h a n e  were 
s imi la r  to  t h o s e  o b t a i n e d  in  Na- f ree  so lu t ion  a n d  were 
revers ib le .  

I n  H. pomatia m o s t  g i a n t  n e u r o n s  r e m a i n e d  exc i t ab le  
a f t e r  t r e a t m e n t  w i t h  2 %  e t h y l - u r e t h a n e  for  1 h (F igure  
2 B). 

A n  increase  of t h e  t h r e s h o l d  for  t he  ac t ion  p o t e n t i a l  
a n d  t h e  m e m b r a n e  re s i s t ance  was o b s e r v e d  (F igure  2 D). 
Some  of  t h e  cells  g e n e r a t e d  a f t e r  u r e t h a n e  s p o n t a n e o u s  
s ingle  b u r s t s  of spikes,  wh ich  were  fol lowed b y  a pro-  
longed  h y p e r p o l a r i z a t i o n .  T h e  a m p l i t u d e  of t h e  spikes  
d id  n o t  decrease .  I n  some cells a g r a d u a l  inc rease  of 
sp ike  a m p l i t u d e  w i t h i n  t h e  b u r s t s  was  o b s e r v e d  (F igure  

m m  

2 B). All  t h e s e  f i nd ings  w i t h  u r e t h a n e  were  s i m u l a t e d  in  
e x p e r i m e n t s  w i t h  Na- f ree  so lu t ion  (F igure  2 C). A 
m i n o r i t y  of g i a n t  cells f rom t h e  i n v e s t i g a t e d  gang l i a  in  
H. pomatia s t o p p e d  g e n e r a t i n g  ac t ion  p o t e n t i a l s  in  Na-  
free so lu t ion .  These  cells also showed  t h e  absence  of 
a c t i v i t y  w h e n  u r e t h a n e  was  a d d e d  to  n o r m a l  phys io-  
logical  solut ion•  

A n o t h e r  series of e x p e r i m e n t s  was  ca r r i ed  ou t  w i t h  
Helix n e u r o n s  p lac ing  t h e m  in  Na- f ree  so lu t ion  c o n t a i n i n g  
2 %  u r e t h a n e .  I n  th i s  s t a t e  t h e  n e u r o n s  b e c a m e  incapab l e  
of p r o d u c i n g  spikes,  b u t  t h e  r e sponse  in h y p e r p o l a r i z i n g  
d i r ec t i on  was  of t h e  s a m e  m a g n i t u d e  as  c o m p a r e d  w i t h  
t h e  case  w h e n  u r e t h a n e  was  a d d e d  to  n o r m a l  phys io log ica l  
so lu t ion .  F igu re  2 D shows  t h e  c o r r e s p o n d i n g  c u r r e n t  
v o l t a g e  r e l a t ionsh ip .  I n  t h e s e  cases,  w h i c h  a re  repre -  
s e n t e d  in  t h e  F igure ,  t h e  t h r e s h o l d  for  t h e  a c t i o n  p o t e n t i a l  
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Fig. 1. The influence of urethane on the giant neurons of Planorbis 
corneus. (A} Spontaneous spike in normal solution, (B} spontaneous 
response in normal solution after adding or urethane, (C) response 

[ obtained on electrical stimulation in Na-free solution, (D) current- 
voltage relations in various conditions, (E) elcctrotonic responses 
obtained in normal solution after adding of urethane, calibration 
20 mV, 100 msec (I = 0.7 ' 10-SA). --e-- normal, • ..ZX... urethane 

in normal solution, ---O--- recovery• 
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Fig. 2. The influence of urethane on the giant neurons of Helix 
pomatia. {A) Spontaneous spike in normal solution, (B) spontaneous 
spikes in normal solution after adding of urethane, (C) spikes 
obtained on electrical stimulation in Na-free solution, (D) current- 
voltage relations in various conditions, (E) electrotouic responses in 
Na-free solution after adding of urethane, calibration 20 mV, 100 
msec (I = 0.8 • 10-SA). - -o - -  normal, . . .A . . -  urethane in normal 
solution, --[] -- urethane in Na-free solution, ---O --- recovery. 
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in normal conditions was very low and it  was impossible 
to determine the current-voltage relation in the de- 
polarizing direction. When the preparation was washed 
with normal physiological solution al ter  the t rea tment  
with urethane, the threshold increased. The depolarizing 
current-voltage relationship in these conditions had a 
linear course and was the continuation of the hyper- 
polarizing diagram obtained in normal conditions. 

The results of the present work seem to confirm the 
point of view of other authors tha t  urethane and other 
narcotics 8 act  in some way on the Na-permeability.  In 
H. pomatia the neurons which were capable of producing 
spikes in Na-free solutions, continued to produce them 
after urethane. Na-free solutions and urethane applied 
simultaneously abolished the spikes. 

I t  is also interesting tha t  the neurons of Helix are not 
uniform in reacting to Na-free medium or urethane. This 
fact seems to indicate that  there exists within the neurons 
a distinct specificity in sensibility towards some drugs. 
This has been pointed out by other  authors*. 

R~sumd. Chez le mollusque Helix pomatia, les neurones 
g~ants sont capables de produire des potentiels d 'act ion 

dans des solutions d~pourvues de Na+. L'ur6thane 
n'inhibe pas la production des potentiels d'action. Chez 
Planorbis corneus la solution d6pourvue de Na+, aussi 
bien que l 'ur6thane, entratnent  l ' inhibition des potentiels 
d'action. Ces donn~es permet tent  d'Mfirmer que l 'ur6thane 
influence s$1ectiv6ment la perm6abilit6 de la membrane 
pour Na+. 
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Water Intake in Relat ion to Blood Potas s ium 
Types  in Desert Sheep 

In the arid habi ta t  of the Marwari breed of sheep in 
Western Rajas than in India, economic utilization of the 
available water resources is of utmost  practical impor- 
tance. The present comparat ive s tudy on the water  
requirements of animals of this breed, belonging to the 2 
blood potassium types, high potassium (HK) and low 
potassium (LK), was aimed at  finding out the relative 
superiority, if any, of I type of animal over the other for 
survival under arid conditions so far as the requirement 
of drinking water  is required. 

I t  has been reported by EVANS1 that,  on the average, 
LK type sheep drank less water than H K  type animals. 
The data  used in his report, however, came from various 
metabolic trials carried over  a year, and although equal 
numbers of LK and H K  animals were used in each trial, 
the body weights of the animals used in these trials were 
not published. EVANS has conjectured that ,  apart  from 
the Mood potassium type, other factors may  Mso effect 
the water metabolism in sheep. In the experiment under 
report, the water  intake of sheep belonging to the 2 
potassium types was studied by using pairs of different 
potassium type animals of same age and equal body 
weight so tha t  valid comparisons could be made between 
the 2 potassium types for water consumption. 

After determining the blood potassium concentration S 
of the individual animals in the flock, 6 pairs each 
consisting of 1 high and 1 low potassium type animal 
were selected on the basis of equal body weights. The 
flock comprised wethers of 3 years of age. The body 
weights and potassium concentrations along with the 
zater  intake, averaged over 5 consecutive days, during 
the summer (mean maximum temperature 35.5 °C mean 
minimum temperature 21.9°C, relative humidi ty 75%), 
for each sheep of the 2 potassium types are given in the 
Table. The results indicate tha t  5 LK animals out of 6 
drank less than their H K  counterparts. On the average 

L K  (potassium concentration 6.007 4- 0.817 meq/l) sheep 
drank 2.983 ± 0.216 1/day whereas the consumption in 
H K  (potassium concentration 23.680 4- 1,644 meq/1) 
sheep was 3.667 4- 0.289 1/day. The difference between 

Blood potassium concentration, body weight and water intake of 
high (HK) and low (LK) potassium type of Marwari sheep 

Animal no. Whole blood Body Water 
potassium weight (kg) intake (1) 
concentration 
(mEq/1) 

LK 

7 8.96 45.3 3.5 
14 4.48 41.5 3.4 
22 6.40 41.5 3.4 
9 8.96 40.5 2.8 

19 5.12 39.5 2.6 
12 5.12 33.0 2.2 

Mean 4- S.E. 6,007 -t- 0.817 40.217:1:4.044 2.983 :t: 0.216 

HK 

134 25,60 46.0 4,1 
26 17.92 41.5 4.1 
2 24.96 41.5 3.0 

137 19.84 40.0 3.8 
146 24,96 39.5 4.4 

4 28.80 33.0 2,6 

Mean :[: S.E. 23.680 ± 1.644 40.250 :[: 4.228 3.667 4- 0.289 

x j .V. EVANS, Nature, ;80, 756 (1957). 
G. C. TANEJA and R. K. ABICltANDANr, Experientia 23, 273 (1967). 


