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To cha rac te r i ze  t he  cel l -virus  i n t e r ac t i ons  a t  d i f fe ren t  
ages of t he  embryo ,  7-day a n d  19-day N R  were in fec ted  
w i t h  S indbis  virus.  I n  7-day NR,  the  v i rus  p r o d u c t i o n  was 
f i rs t  de t ec t ed  a t  2-3  h a n d  increased r a p i d l y  un t i l  12 h 
a f te r  adsorp t ion .  I n  con t ras t ,  s l igh t  r educ t ion  of the  v i rus  
i n f ec t i v i t y  was obse rved  in 19-day NR.  No s ign i f ican t  
loss of i n f ec t i v i t y  of t he  v i rus  i n c u b a t e d  w i t h  M E M  a n d  
10% F B S  was de t ec t ed  du r ing  t he  i n c u b a t i o n  pe r iod  
(figure 2). 
In  a para l le l  expe r i m en t ,  NR-cel ls  were in fec ted  w i t h  
S indbis  v i rus  R N A  employed  as a p robe  to  exam i ne  t h e  
cel lular  c a p a b i l i t y  of the  v i ra l  t r ans l a t ion .  S indbis  v i rus  
pur i f ied  accord ing  to the  m e t h o d  of D a v i d  8 was  su spended  
in 0.01 1V[ Tris-HC1 buffer  (pH 7.4) c o n t a i n i n g  0.1 M 
NaC1 and  1 mM E D T A ,  e x t r a c t e d  for i ts  R N A  w i t h  
p h e n o l  c o n t a i n i n g  1~o SDS. N R  cells were washed  th r ee  
t imes  w i t h  p h o s p h a t e - b u f f e r e d  saline (PBS) a n d  i n c u b a t e d  
w i t h  the  sample  of R N A  (equ iva len t  to  MOI  a b o u t  100) 
in d i lu ted  P B S  ( •  c o n t a i n i n g  1 m g / m l  of D E A E -  
d e x t r a n  a t  room t e m p e r a t u r e  for 20 min.  T he  v i rus  yie ld  

d e t e r m i n e d  a f t e r  10 h i n c u b a t i o n  was 9 . 7 •  s and  
1.7 • 10 s P F U / m l  in 7-day and  19-day NR,  respect ive iy .  
Th i s  d i f fe ience  m i g h t  be  a t t r i b u t e d  to the  reduced  level  
of t he  cel lular  p ro t e in  syn thes i s  of t he  19-day NIR wh ich  
is a b o u t  50% of t h a t  of 7-day N R  (unpub l i shed  observa-  
t ion) .  
I t  m a y  the re fore  be  conc luded  t h a t  N R  f rom 19-day-old 
e m b r y o  sti l l  r e t a ined  the  cel lu lar  c a p a b i l i t y  to  s u p p o r t  
v i ra l  t r a n s l a t i o n  a n d  m a t u r a t i o n .  The  res t r i c ted  mul t i -  
p l i ca t ion  of the  v i rus  obse rved  is t h u s  due  to t he  m o d u -  
l a t ed  i n a b i l i t y  of t he  cell to  process  t he  adso rbed  v i rus  
for s u b s e q u e n t  repl ica t ion .  To u n d e r s t a n d  t he  n a t u r e  of 
b iochemica l  even t s  assoc ia ted  w i t h  t h e  res t r i c ted  cycle 
of v i rus  in fec t ion  in the  cell, f u r t h e r  ana lyses  of the  
p a t h w a y s  of u n c o a t i n g  a n d  i n i t i a t i o n  of r ep l i ca t ion  will 
be necessary .  

8 A.E. David, Virology 46, 711 (1971). 
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Summary. The  Soleus muscle  of t he  ra t ,  3-6  m o n t h s  old, becomes  s ign i f i can t ly  f a s t e r  t h a n  in t h e  controls ,  if t h e  spinal  
cord is cu t  a t  b i r th .  Mechanica l  p roper t i e s  of E x t e n s o r  D i g i t o r u m  Longus  (EDL) muscle  are n o t  a l t e red  b y  sp ina l  cord 
sect ion.  I n  co rdo tomized  an imal s  Soleus muscle  a lways  r ema ins  s lower t h a n  E D L  muscle.  D e n e r v a t i o n ,  pe r fo rmed  
3-6 m o n t h s  a f te r  b i r th ,  has  the  same slowing effects in  t he  Soleus and  E D L  muscles,  b o t h  in co rdo tomized  and  in the  
con t ro l  animals .  

The  c o n t r a c t i o n  speed of s t r i a t ed  muscles  in m a m m a l s  
is a t  b i r t h  un i fo rmly  slow. Dur ing  the  1st few weeks a f t e r  
b i r th ,  t he  c o n t r a c t i o n s  become  faster,  and  more  so in t he  
muscles  sub jec t ed  to a phas ic  a c t i v i t y  t h a n  in t he  
muscles  w i t h  a ton ic  ac t iv i ty ,  w i t h  t he  c o n s e q u e n t  
d i t f e r en t i a t i on  in to  t he  fas t  a n d  t he  slow types  1-2. 
The process  of musc le  d i f f e r en t i a t i on  appea r s  to  be  a l tered,  
if n o r m a l  m o t o r  a c t i v i t y  a t  b i r t h  is e i the r  r educed  b y  
sp ina l  cord sec t ion  or comple te ly  abol i shed  b y  n e r v e  
section.  In  the  1st case, slow muscles  in t he  ca t  are 
r epo r t ed  to become nea r ly  as fas t  as n o r m a l  fas t  muscles  1 ; 
in t he  o the r  case, t he  d i f f e ren t i a t ion  of t he  slow muscle  
seems to be  unaf fec ted ,  while  the  speeding  of t he  fas t  
muscle  does no t  occur,  so t h a t  a f t e r  3 weeks t he  con t r ac -  
t i on  t imes  of the  2 muscles  are r epor t ed  to be, in the  r a t  
a n d  in t he  r abb i t ,  m u c h  a b o u t  the  s a m e <  
I t  m u s t  be  obse rved  t h a t  dene rva t ion ,  w h e n  pe r fo rmed  in 
adu l t  an imals ,  does n o t  abol i sh  the  m e c h a n i c a l  dif ferences  
be tween  fas t  a n d  slow muscles  4, a I t h o u g h  t he  di f ferences  
are r educed  in t he  r a b b i t <  Thus ,  i t  seems possible  t h a t  
muscle  d i f f e r en t i a t i on  affects  t he  changes  fol lowing 
dene rva t i on .  I n  t h e  p r e s e n t  work,  we r epea t ed  in t he  r a t  
t he  e x p e r i m e n t s  of sp ina l  cord  sect ion a t  b i r th ,  pa r t i a l l y  
conf i rming  t he  resu l t s  o b t a i n e d  b y  Bul ler  e t  al. 1 in  t h e  
ca t ;  subsequen t ly ,  w i t h  a v iew to i nves t i ga t e  w h e t h e r  
t he  degree of muscle  d i f f e r en t i a t i on  is of some i m p o r t a n c e  
for t he  effects of d e n e r v a t i o n  on  t he  d y n a m i c  p roper t i e s  
of muscles,  we c o m p a r e d  the  effects of ne rve  sec t ion  in 
the  co rdo tomized  a n d  in the  con t ro l  an imals .  
Methods. Spina l  cord  sec t ion  was car r ied  ou t  a t  t i le mid-  
thorac ic  level, u n d e r  e t h e r  anaes thes ia ,  in  a lb ino  r a t s  
2 days  old. Af te r  3-6  m o n t h s ,  t he  sciatic n e r v e  was cu t  

un i la te ra l ly ,  a lways  u n d e r  e the r  anaes thes ia ,  nea r  t he  
t r ochan t e r .  In  a g roup  of n o r m a l  a n i m a l s  of t he  same age, 
t he  sciatic ne rve  was also cu t  un i la te ra l ly ,  as a control .  
3 weeks a f t e r  d e n e r v a t i o n ,  con t rac t i l e  p roper t i e s  of 
Soleus and  E D L  muscles  were e x a m i n e d  in vi t ro.  The  
muscles,  i m m e r s e d  a t  37~ in t he  Krebs  so lu t ion  (pH 
7.2-7.4) a e r a t e d  w i t h  a m i x t u r e  of 95% 02 a n d  5% CO2, 
were connec t ed  to an  i somet r ic  t r a n s d u c e r  and  s t i m u l a t e d  
t h r o u g h  p l a t i n u m  electrodes,  w i t h  t he  mass ive  s t imula -  
t ion  m e t h o d  6. The  s t imul i  were s u p r a m a x i m a l ,  of 
0.2 msec du ra t i on .  Mechan ica l  responses  were r ecorded  
b y  a s torage  oscil loscope (Tekt ron ic  5103 N/D11) ,  and  
c o n t r a c t i o n  t i m e  (CT), ha l f  r e l a x a t i o n  t ime  of t he  t w i t c h  
(1/2RT),  t e t a n i c  fusion f r e q u e n c y  (TFF) ,  T e t a n u s :  
t w i t c h  ra t io  ( T : t  ra t io)  a n d  m a x i m u m  ra te  of rise of 
t e t a n u s  were measured .  The  muscles  were weighed a t  
the  end  of t he  expe r imen t s .  
Results. Soleus muscle  ( tab le  1). I n  Soleus musc les  f rom 
the  an ima l s  w i t h  sp ina l  cord  sect ion,  CT and  T :  t r a t io  
were s ign i f i can t ly  smal le r  (p < 0.05), T F F  a n d  the  r a t e  
of rise of t e t a n u s  s ign i f i can t ly  g r ea t e r  t h a n  in t he  con t ro l  
muscles.  W h e n  d e n e r v a t e d  a f t e r  sp ina l  cord  sect ion,  

1 A.J .  Buller, J. C. Eccles and R. M. Eccles, J. Physiol. 150, 399 
(1960). 

2 R. Close, J. Physiol. 173, 74 (1964). 
3 M.D. Brown, Nature 24d, 178 (1973). 
4 D.M. Lewis, J. Physiol. 161, 24P (1961). 
5 I. Syrov~z, E, Gutmann and J. Melichna, Experientia 27, 1426 

(1971). 
6 A. Sandow and M. Brust, Am. J. Physiol. ~94, 557 (1958). 
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So l eus  m u s c l e  s h o w e d ,  in  c o m p a r i s o n  w i t h  t h e  c o n t r a -  
l a t e r a l  m u s c l e ,  a s i g n i f i c a n t  i n c r e a s e  of  C T  a n d  of  1/~ R T  
a n d  a s i g n i f i c a n t  d e c r e a s e  o f  T F F  a n d  of  t h e  T : t  r a t i o .  
A l t h o u g h  n o t  s i g n i f i c a n t l y ,  t h e  m a x i m u m  r a t e  of  r i se  of  
t e t a n u s  r e s u l t e d  d e c r e a s e d .  T h e  w e i g h t  loss  o f  d e n e r v a t e d  
m u s c l e  w a s  g r e a t .  I n  t h e  c o n t r o l  a n i m a l s ,  d e n e r v a t e d  
m u s c l e s  c o m p a r e d  t o  t h e  c o n t r a l a t e r a l  o n e s  s h o w e d  t h e  
s a m e  c h a n g e s  o b s e r v e d  in  t h e  c o r d o t o m i z e d  a n i m a l s .  
E D L  m u s c l e  ( t ab l e  2). A f t e r  s p i n a l  co rd  s ec t i on ,  t h e r e  w e r e  
n o  s i g n i f i c a n t  c h a n g e s  in  m e c h a n i c a l  p r o p e r t i e s  of  E D L  
m u s c l e s  w i t h  r e s p e c t  to  t h e  c o n t r o l s .  E D L  m u s c l e s  o f  
p r e v i o u s l y  c o r d o t o m i z e d  a n i m a l s  s h o w e d ,  a f t e r  d e n e r -  
v a t i o n ,  a s i g n i f i c a n t  i n c r e a s e  o f  C T  a n d  of  1/2 R T ,  a n d  a 
s i g n i f i c a n t  d e c r e a s e  of  T F F  a n d  of  t h e  T : t  r a t i o .  A l s o  
t h e  r a t e  of  r i se  of  t e t a n u s  w a s  d e c r e a s e d .  A g r e a t  loss  
of  m u s c l e  w e i g h t  w a s  a l so  o b s e r v e d .  T h e  s a m e  c h a n g e s  
a f t e r  d e n e r v a t i o n  w e r e  o b s e r v e d  in  t h e  m u s c l e s  of  t h e  
c o n t r o l  a n i m a l s .  

D i s c u s s i o n .  I n  a g r e e m e n t  w i t h  t h e  d a t a  of  B u l l e r  e t  al .  1, 
f r o m  t h e  p r e s e n t  w o r k  i t  r e s u l t s  t h a t  t h e  s p i n a l  c o r d  
s e c t i o n  a l t e r s  t h e  d e v e l o p m e n t  of  t h e  d y n a m i c  p r o p e r t i e s  
of  So l eus  m u s c l e ,  so  t h a t  i t  b e c o m e s  f a s t e r  t h a n  in  n o r m a l  
a n i m a l s ;  s u c h  a n  e f f ec t  r e f l e c t s  p r o b a b l y  a r e d u c t i o n  in  
t h e  t o n i c  i m p u l s e  a c t i v i t y  t o  t h e  m u s c l e ,  f o l i 0wing  t h e  
s u p p r e s s i o n  of t h e  s u p r a s p i n a l  i n f l u e n c e s .  A c t u a l l y ,  t h e  
p a t t e r n  o f  m o t o r  a c t i v i t y  h a s  a s t r o n g  i n f l u e n c e  o n  t h e  
d y n a m i c  p r o p e r t i e s  of  m u s c l e s ,  a s  s h o w n  b y  t h e  e x p e r i -  
m e n t s  of  n e r v e  c r o s s - u n i o n  ~ a n d  of  in v i v o  e l ec t r i c a l  
s t i m u l a t i o n  s-10. I t  s h o u l d  be  n o t e d ,  h o w e v e r ,  t h a t  in  o u r  
e x p e r i m e n t s  t h e  i n c r e a s e  in  t h e  s p e e d  of  c o n t r a c t i o n s ,  
t h o u g h  s t a t i s t i c a l l y  s i g n i f i c a n t ,  w a s  n o t  so  m a r k e d  a s  i t  
a p p e a r s  f r o m  t h e  r e s u l t s  o f  B u l l e r  e t  al.~; in o u r  e x p e r i -  
m e n t s ,  in  f ac t ,  t h e  d i f f e r e n c e s  b e t w e e n  f a s t  a n d  s low 
m u s c l e s  we re  c l e a r l y  m a i n t a i n e d ,  a l t h o u g h  t o  a l e s se r  
e x t e n t  t h a n  in  t h e  c o n t r o l s .  

Table 1. Changes in contractile properties of Soleus muscle 

CT (msec) 1/~ RT (msec) TFF (stim/scc) T: t ratio max. rate of weight (g) 

rise (g/reset) 

Control 41.11 4- 0.99 41.62 4- 2.03 63.75 4- 2.39 6.73 ~ 0.11 0.30 4- 0.16 0.140 i 0.01 
(4) (4) (4) (41 (4) (4~ 

Cord section 33.22 4- 1.83 37.96 4- 2.87 78.33 4- 4.77 5.52 4- 0.44 0.50 4- 0.09 0.125 • 0.09 
(6) (5) (6) (6) (5) (6) 

Changes (%) --  19.19" --  8.79 + 22.87* --  17.98" + 66.67* -- 10.71 

Control 41.11 i 0.99 41.62 4- 2.03 63,75 q- 2.39 6.73 4- 0.11 0.30 4- 0.16 0.140 4- 0.01 
(4) (4) (4) (4) (4) (4) 

Sciatic nerve section 54.33 ~: 2.54 62.49 4- 5.14 56.25 q- 3.14 3.37 4- 0.39 0.15 4- 0.01 0.099 4- 0.01 
(4) (4) (4) (4) (4) (4) 

Changes (%) + 32.16" + 50.14" --  11.76 --  56.12" -- 50.00* --  29.28* 

Cord section 33.22 4- 1.83 37.96 4- 2.87 78.33 4- 4.77 5.52 4- 0.43 0.50 q- 0.09 0.125 4- 0.09 
(6) (5) 16) (6) (5) (6) 

Cord section and 44.72 4- 2.57 58,08 4- 5.33 60.83 • 4.73 3.04 4- 0.37 0.36 4- 0.05 0.079 4- 0.01 
sciatic nerve section (6) (5) (6) (6) (6) (6) 
Changes (%) + 34.62* + 53.00* --  22.34* --  44.93* --  28.00 -- 36.80* 

CT, contraction time; 1/~ RT, half relaxation time; TFF,  tetanus fusion frequency; T : t  ratio, Tetanus:  twitch ratio; max. rate of rise, maxi- 
mum rate of rise of tetanus;  numbers in parentheses refer to the number  of experiments; values are mean -t- SE; * p < 0.05. 

Table 2. Changes in contractile properties 0f EDL muscle 

CT (msec) 1/~ RT (msee) TFF  (stim/sec) T : t  ratio max. rate of weight (g) 
rise (g/msee) 

Control 14.20 4- 0.22 10.11 4- 0.46 176.25 4- 2.39 5.70 4- 0.38 0.80 -4- 0.12 0.148 4- 0.01 
(4) (4) (4) (4) (4) (4) 

Cord section 15.25 4- 0.65 11.36 4- 0.42 162.50 4- 6.29 5.19 4- 1.10 0.76 4- 0.20 0.157 4- 0.14 
(6) (6) (4) (6) (4) (6) 

Changes (%) + 7.39 + 12.36 - -  7.80 --  8.95 - -  5.00 + 6.08 

Control 14.20 q- 0.22 10,11 4- 0.46 176.25 4- 2.39 5.70 4- 0.38 0.80 4- 0.12 0.148 i 0.01 
(4) (4) (4) (4) (4) (4) 

Sciatic nerve section 20.83 4- 0.53 17.37 4- 0.57 142.50 4- 6.29 4.32 • 0.28 0.52 4- 0.04 0.097 :J: 0.14 
(4) (4) (4) (4) (4) (4) 

Changes (~o) + 46.69* + 71.81" - -  19.15" --  24.21" --  35.00 --  34.46* 

Cord section 15.25 4- 0.65 11.36 4- 0.42 162.50 4- 6.29 5.19 4- 1.10 0.76 4- 0.20 0.157 4- 0.14 
(6} (6) (4) (6) (4) (6) 

Cord section and 21.08 4- 0.57 19.41 4- 1.11 135.00 4- 5.63 2,41 q- 0.14 0.47 4- 0.07 0.102 4- 0,09 
sciatic nerve section (6) (6) (6) (6) (6) (6) 
Changes (%) + 38.23* + 70.86* - -  16.93" --  53,56* --  38.16 -- 35.04* 

For explanation see table 1. 
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This  would suggest  t h a t  the  p a t t e r n  of m o t o r  ac t iv i ty ,  
physiological ly  appl ied to the  muscles,  is no t  a basic 
fac tor  in de t e rmin ing  the  d i f fe ren t ia t ion  of muscles  in to  
the  fast  or slow types ,  or a t  most ,  t h a t  it  is of re levance 
for the  d i f fe ren t ia t ion  into the  fast  type ,  since according 
to Brown a dene rva t i on  in the  ra t  and  in the  rabbi t ,  when  
per fo rmed  a t  bir th ,  p r even t s  the  d i f fe ren t ia t ion  of EDL,  
bu t  no t  of Soleus muscle.  
Dene rva t ion  pe r fo rmed  3-6 m o n t h s  a f te r  b i r th ,  caused 
the  same marked  slowing effects  b o t h  in the  contro l  and  
in cordo tomized  an imals ;  moreover ,  the  changes  in 
dynam ic  p roper t i e s  of the  muscles  were of the  same order  
of magn i tude  in the  fast  and in the  slow muscles.  Thus  i t  
appears  t h a t  the  effects of dene rva t ion  are no t  re la ted to 
the  mechanica l  proper t ies  of the muscles  and to the  

degree of speeding which  is reached  a f te r  bir th .  Fu r t he r -  
more,  f rom the  paral lel  s lowing of Soleus and  E D L  
muscles af ter  denerva t ion ,  such t h a t  t he  con t r ac t ion  
t ime  rat io  of the  2 muscles  was  no t  s ignif icant ly  changed ,  
it  can be inferred t h a t  m o t o r  innerva t ion ,  according to  
the  obse rva t ion  m a d e  by  Lewis in the  ca t  4, is no t  essent ia l  
for ma in ta in ing  the  differences a l ready  developed in 
muscles.  

7 A.J .  Buller, J. C. Eccles and R. M. Eccles, J. Physiol. 150, 417 
(1960). 

8 S. Salmons and G. Vrbovfi, J. Physiol. 201, 535 (1969). 
9 T. Lomo, R. H. Westgaard and H. A. DaM, Proe. R. Sue. B 

?87, 99 (1974). 
10 S. Sahnons and F. A. Srdter, Nature 263, 30 (1976). 

The re la t i onsh ip  b e t w e e n  m e m b r a n e  potent ia l  and A T P  content  in rat  l iver  dur ing  i s c h e m i a  

Y. Shiba,  Y. Muneoka  and Y. K a n n o  

Department o/ Physiology, School o/ Dentistry, Hiroshima University, 2-3 Kasutai 1 Chome, Hiroshima 734 (Japan), 
6 June 1977 

Summary. B o t h  isctlemia and e thionine  decreased the  m e m b r a n e  po ten t i a l  and A T P  c o n t e n t  in ra t  liver. In  e th ionine-  
t r ea ted  ra t  liver, i schemia b rough t  abou t  a fu r the r  decrease in m e m b r a n e  po ten t i a l  w i t h o u t  s ignif icant  decrease in 
A T P  conten t .  

The t r a n s m e m b r a n e  po ten t i a l  of l iver cell is ve ry  sensi t ive 
to ischemia:  it  decreases far more  quickly t h a n  t h a t  of 
muscle cell dur ing  ischemia~. In  addi t ion,  the  A T P  con- 
t e n t  in l iver decreases  also dur ing  ischemia  2. F r o m  these  
facts,  it  can be supposed  t h a t  an A T P  supp ly  is required 
for m a i n t e n a n c e  of t he  m e m b r a n e  po ten t ia l .  In  fact,  
e thionine,  which  decreases in t racel lular  A T P  con t en t  by  
its adenine  t r app ing  effect  a, decreases b o t h  the  m e m b r a n e  
po ten t i a l  and A T P  con ten t  in ra t  liver, and the  decreased 
m e m b r a n e  po ten t i a l  and A T P  con ten t  are res tored  by  
adding  adenine  to the  e th ion ine - t r ea ted  ra t  4. 
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Effects of isehemia on the membrane potential and ATP content in 
the ethionine-treated and untreated rat livers. �9 and O, membrane 
potential and ATP content in untreated rat livers, respectively. 
F23 and II, membrane potential and ATP content in ethionine-treated 
rat livers, respectively. Anesthetic injection was carried out at time 0. 
Isehemia was started at the arrow. Each point shows the mean -L SD. 
The number of measurements is shown in parentheses. 

In the  p resen t  exper iments ,  the  effects of i schemia  on the  
m e m b r a n e  po ten t i a l  and  A T P  c o n t e n t  in the  livers of 
e th ion ine - t r ea ted  and Untrea ted  ra ts  were inves t iga ted .  
The resul ts  ob ta ined  suggest  t h a t  the  decrease in the  
m e m b r a n e  po ten t i a l  by  ischemia  canno t  be s imply  ex- 
p la ined as a resul t  of its A T P  deple t ing  effect.  
Materials and methods. Female  donryu- ra t s  (130-200 g 
b. wt) were anes the t i zed  wi th  an i.p. in ject ion of pen to -  
barb i ta l  (4 mg/100 g b. wt ;  Somnopen ty l ,  P i tman-Moore  
Inc.) and midl ine l a p a r o t o m y  was carr ied out  20 rain a f te r  
the  anes the t ic  inject ion.  I schemia  was carried out  by  
occluding bo th  the  por t a l  vein and c o m m o n  hepa t i c  
a r t e ry  90 min af ter  the  anes the t i c  inject ion.  DL-e tk ion ine  
(75 mg/100 g; K a t a y a m a  Chemical  Co.) was in jec ted  i.p. 
4 h before the  anes the t i c  inject ion.  Membrane  po ten t i a l s  
were measured  f rom the  left  lateral  lobe in si tu in the  con- 
ven t iona l  way  using microe lec t rodes  filled wi th  3 M KC1 
solutionS. In  each of 7 e th ion ine - t r ea t ed  and 6 u n t r e a t e d  
rats,  the  po ten t i a l  m e a s u r e m e n t s  were carr ied out  10-30 
rain before the  onset  of ischemia,  and 5-15 min,  and 30-50 
min af ter  it. In  each m e a s u r e m e n t  period,  55-274 mea-  
su remen t s  were pe r fo rmed  in the  e th ion ine - t r ea t ed  ra t s  
and 55-74 m e a s u r e m e n t s  in the  un t r ea t ed  rats .  For  the  
inves t iga t ion  of the  effect  of i schemia  on l iver A T P  con- 
tent ,  10 e th ion ine - t r ea t ed  ra ts  (4 for control ,  3 for t he  
effect  of 10-min ischemia,  and  3 for the  effect  of 40-min 
ischemia) and 19 u n t r e a t e d  ra ts  (12 for control ,  4 for the  
effect  of 10-min ischemia,  and 3 for the  effect  of 40-rain 
ischemia) were used. A t issue sample  of abou t  0.2 g wet  
weigh t  was r emo v ed  f rom the  lef t  la tera l  lobe of each  
animal  and frozen in l iquid n i t rogen  as soon as possible.  
The A T P  d e t e r m i n a t i o n s  were  carr ied out  according to  
the  m e t h o d  of L a m p r e c h t  and Trau t scho ld  5. 
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