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effect  of o u a b a i n  on  unch i l l ed  oocy tes  p r e t r e a t e d  w i t h  
e t h a c r y n i e  ac id  L 

A b o l i t i o n  of a c t i v e  N a  + t r a n s p o r t  b y  a n  e n v i r o n m e n t a l  
t e m p e r a t u r e  of 0 °C is s h o w n  to  b e  r a p i d  a n d  revers ib le .  
These  f ea tu re s  a re  sugges t ive  of a n  enzym i c  process  or  
i n t e r r u p t i o n  of t he  e n e r g y  s u p p l y  to  t h e  N a  p u m p ,  or  
bo th .  T h e  o b s e r v a t i o n  t h a t  a t e m p e r a t u r e  of 4°C fai ls  
to a l m o s t  en t i r e ly  s top  N a  ef f lux  is in  keep ing  w i t h  t h e  
idea  t h a t  cold of th i s  degree  n e i t h e r  c o m p l e t e l y  i n t e r r u p t s  
t h e  N a + - K + - A T P a s e  5, s no r  t he  p h o s p h o r y l a t i o n  of A D P  ~. 

The  N a  eff lux is d r a s t i ca l l y  r educed  b y  e t h a c r y n i c  
acid w h e n  chi l led  oocy tes  are t r e a t e d  suf f ic ien t ly  long  

=o 

0.01 

acrynic acid 

. . . , - 0 % ~ 2 2 o c  ~- 

\ 
l I ~ I [ I ] 

o.ool loo ~ o 5oQ 7oo 

lime(min) 

Fig. 4. The stimulating effect of 10-4M ouabain on the residual 
efflux following rewarming of a chilled oocyte poisoned with etha- 
crynic acid. Second vertical arrow indicates time at which ouabain 
was applied. 

w i t h  t h e  i n h i b i t o r  before  r ewarming .  T h e  size of t h e  
effect,  r o u g h l y  90% in  t h e  m a j o r i t y  of cases, is com-  
p a r a b l e  t o  t h a t  p r o d u c e d  b y  e t h a c r y n i c  acid w h e n  un -  
ch i l led  oocy tes  a re  t r e a t e d  for  more  t h a n  3 h ~. I t  is 
t h u s  e v i d e n t  t h a t  t h e  use  of cold  shock  is one  s imp le  
way  b y  w h i c h  i n f o r m a t i o n  o b t a i n e d  a t  r o o m  t e m p e r a t u r e  
c a n  be  ver i f ied.  

A puzz l i ng  f ea tu re  of t h e  e x p e r i m e n t s  w i th  o u a b a i n  is 
t h a t  t he  i n h i b i t o r  s t i m u l a t e s  t h e  r e s idua l  ef f lux f rom 
oocy tes  po i soned  w i t h  e t h a c r y n i c  acid before  r e w a r m i n g .  
One m a y  specu la te  t h a t  o u a b a i n  l ike o l igomyc in  s ha s  
t he  power  to  mobi l i ze  t h e  seques te red  f r ac t i on  of N a  in  
t h e  oocyte .  E v i d e n c e  f a v o u r i n g  such  a n  e x p l a n a t i o n  
comes  f rom u n p u b l i s h e d  e x p e r i m e n t s  showing  t h a t  t h e  
N a  ef f lux i n t o  K-f ree  R i n g e r  is f r e q u e n t l y  s t i m u l a t e d  b y  
e t h a c r y n i c  ac id  or  ouaba in .  T h e  k ine t i c s  of N a  ef f lux  
u n d e r  t he se  e x p e r i m e n t a l  c o n d i t i o n s  c lea r ly  i nd i ca t e  t h a t  
t h e  l i b e r a t i o n  of t h e  seques t e red  N a  caused  b y  o u a b a i n  
a n d  e t h a c r y n i c  ac id  leads  to  p a r t i a l  s a t u r a t i o n  of t h e  
p u m p  9. 

Zusammen/assung. Die infolge de r  v e r z 6 g e r t e n  W i r k u n g  
yon  E t h a c r y n s / i u r e  n u t  n~he rungswe i se  e r fassbare  H e m -  
m u n g  de r  A b g a b e  yon  N a  + d u r c h  Oozy t en  de r  K r 6 t e  
(Bu]o bu/o) 1/~sst s ich e x a k t e r  b e s t i m m e n ,  w e n n  die che- 
mi sche  m i t  e iner  T e m p e r a t u r b e h a n d l u n g  k o m b i n i e r t  wird .  
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Effect  of  H e a v y  P h y s i c a l  T r a i n i n g  on  the  C a t e c h o l a m i n e  Conten t  of  the  H e a r t  and  A d r e n a l s  o f  the  
G u i n e a - P i g  

I n  r e c e n t  s tud ies  1,~, a s ign i f i can t  r e d u c t i o n  in h e a r t  
c a t e c h o l a m i n e s  a f t e r  p r o l o n g e d  phys i ca l  t r a i n i n g  h a s  
b e e n  descr ibed .  I n  t h e s e  s tud ies  a c o m p a r a t i v e l y  low 
t r a i n i n g  load  was  used,  f u r t h e r m o r e  t he  a n i m a l s  were  
exerc ised  on ly  3 t i m e s  a week.  I n  t h e  p r e s e n t  s t u d y  t h e  
ef fec t  of a c o m p a r a t i v e l y  i n t ens e  da i ly  t r a i n i n g  p r o g r a m  
on t h e  c a t e c h o l a m i n e  c o n t e n t s  of t h e  h e a r t  a n d  t h e  
ad rena l s  was  s tud ied .  

Materials and methods. Y o u n g  ma le  guinea-p igs  were  
used. T h e  a n i m a l s  were t r a i n e d  on  a t r e a d m i l l  w i t h  
g r a d u a l l y  inc reased  i n t e n s i t y  t h r o u g h o u t  5 m o n t h s .  T h e  
in i t i a l  t r a i n i n g  cons i s ted  of r u n n i n g  for  60 m i n  a t  a speed  
of 22 m / m i n .  I n  t h e  las t  m o n t h ,  t h e  a n i m a l s  h a d  to  r u n  
for  8 0 r a i n  a t  a speed of 37 m / m i n  a n d  a s u b s e q u e n t  
pe r iod  of 15 m i n  a t  a speed  of 57 m/ ra in .  A f t e r  4 days  
rest ,  t h e  a n i m a l s  were  sacr i f iced b y  a b low on  t h e  head .  
T h e  h e a r t  a n d  t h e  a d r e n a l s  were  t a k e n  out ,  c l eaned  a n d  
weighed.  The  n o r a d r e n a l i n e  c o n t e n t  of t h e  h e a r t  was  

e x t r a c t e d ,  as p rev ious ly  desc r ibed  3, a n d  d e t e r m i n e d  
acco rd ing  to  CHANG 4. T h e  a d r e n a l  c a t e c h o l a m i n e s  were  
e x t r a c t e d  ~ a n d  d e t e r m i n e d  acco rd ing  to  EULER a n d  
LISHAJKO ~. T h e  c a t e e h o l a m i n e  va lues  a re  g iven  as  tzg 
free base .  

Results. T h e  resu l t s  are  s h o w n  in t h e  Tab le .  T h e  
t r a i n e d  a n i m a l s  show a s ign i f i can t  inc rease  in h e a r t  ra t io .  
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The  t o t a l  a m o u n t  of n o r a d r e n a l i n e  in t he  hea r t ,  as welt  
as  t h e  c o n c e n t r a t i o n  in t h e  hea r t ,  shows  a p r o b a b l y  
s ign i f i can t  increase  in t h e  t r a i n e d  guinea-pigs .  I n  t h e  
o t h e r  m e a s u r e d  p a r a m e t e r s ,  no  o v e r t  d i f ferences  a re  seen. 

Effect of chronic physical training on the catecholamine content of 
the heart and the adrenal glands of the guinea-pig 

Controls Trained animals 
(n = 14) (n = 13) 

Initial body weight 271 ~ 5 274 ± 4 
± S.E.M. (g) 
Final body weight 846 ± 18 808 -4- 16 
± S.E.M. (g) 
Heart weight ± S.E.M, (g) 2,29 ± 0.07 2.59 ± 0.04 
Heart ratio ± S.E.M. 0.27 :[: 0.005 0.30 -t- 0.003 ~ 
(g]I00 g body weight) 
Adrenal weight ± S.E.M. 0.46 4- 0.02 0.44 -[- 0.03 
(paired organs) (g) 
Total noradrenaline in 3.42 ± 0.32 4.26 ± 0.17 b 
heart 4-S.E.M. (~g) 
Noradrenaline concentra- 1,48 ± 0.12 1.78 ± 0.06 b 
tion in heart ± S.E.M. (tzg/g} 
Total adrenaline in 82 ± 5 88 -4- 5 
adrenals ± S.E.M. ([xg) 
Adrenaline btg/kg 100 : 1 : 7  110 ± 7 
body weight ± S.E.M. 

Discussion and conclusions. F r o m  the  p r e s e n t  s t u d y  i t  
is e v i d e n t  t h a t  a p ro longed  phys i ca l  t r a in ing ,  g iv ing  r ise 
to  a ca rd iac  h y p e r t r o p h y  as  i n d i c a t e d  b y  t h e  increase  in 
h e a r t  ra t io ,  does  n o t  lower  t h e  ca rd iac  n o r a d r e n a l i n e  
c o n t e n t .  O n  t h e  c o n t r a r y ,  a s l igh t  inc rease  is seen. I n  
t he  s tud ies  in  w h i c h  a decrease  in  a m o u n t  of  s y m p a t h e t i c  
t r a n s m i t t e r  of t h e  h e a r t  was  no t i ced  1 , ,  no  ca rd iac  h y p e r -  
t r o p h y  was obse rved .  T h i s  would  i n d i c a t e  t h a t  a low 
degree of phys i ca l  t r a in ing ,  no t  i n d u c i n g  ca rd iac  h y p e r -  
t rophy ,  ha s  t h e  oppos i t e  ef fec t  on  t he  a m o u n t  of sym-  
p a t h e t i c  t r a n s m i t t e r  in  t h e  h e a r t  to  a phys i ca l  t r a i n i n g  
g iv ing  rise to  ca rd iac  e n l a r g e m e n t .  The  reason  of t h i s  
d iscrepancy,  as well  as  i t s  f u n c t i o n a l  s ignif icance,  is 
obscure  a n d  requ i res  f u r t h e r  i nves t iga t ion .  

Zusammenfassung. E i n  l a n g d a u e r n d e s  T r a i n i n g  b e w i r k t  
ke ine  H e r a b s e t z u n g  d e r  C a t e c h o l a m i n e  in  He rz  u n d  Ne-  
b e n n i e r e n  des  Meerschweinchens .  
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Topographical Investigation of Cortical Afferents to t h e  R e d  N u c l e u s  i n  t h e  Cat 

A n a t o m i c a l  a n d  phys io log ica l  s tud ies  h a v e  shown  t h a t  
t h e  large cells of t h e  red  nuc leus  (RN) rece ive  a topo-  
g r aph i ca l l y  o rgan ized  p ro j ec t i on  f rom t h e  m o t o r  cor-  
t e x  x-4. I n  t h i s  e lec t rophys io log ica l  s t u d y  we h a v e  
a t t e m p t e d  to  e x a m i n e  in more  de t a i l  t h e  cha r ac t e r i s t i c s  
of t h e  c o r t i c o r u b r a l  r e l a t i on  a t  t h e  u n i t a r y  level.  

Techniques. Resu l t s  were o b t a i n e d  f rom 41 ca t s  
a n e s t h e t i z e d  w i t h  Chlora lose  a n d  p a r a l y z e d  w i t h  gal- 
l a m i n e  t r i e t h o d i d e  (Flaxedil) ,  Reco rd ings  f rom mesen-  
cepha l ic  n e u r o n s  were  m a d e  w i t h  t u n g s t e n  microe lec-  
t r o d e s  t h a t  h a d  a n  i m p e d a n c e  equa l  to  or  g r ea t e r  t h a n  
7 m~2 a t  1.000 Hz.  T h e  r u b r o s p i n a l  t r a c t  was  s t i m u l a t e d  
a t  a f r e q u e n c y  of 0.15 H z  a t  b o t h  t h e  ce rv ica l  (C2) a n d  
t h o r a c i c  (D9) levels  to  p e r m i t  a n t i d r o m i c  i den t i f i c a t i on  
of R N  cells. A d i sc re te  coagu l a t i on  was  m a d e  a t  t h e  end  
of e a c h  mic roe l ec t rode  descen t  in  o r d e r  to  local ize t he  
t i p  in  h i s to log ica l  sect ions.  

T h e  ef fec t  of s t i m u l a t i o n  of t h e  pe r i c ruc ia t e  co r t ex  
was  t e s t e d  on  cells y i e ld ing  a n t i d r o m i c  responses  to  
s t i m u l a t i o n  of t h e  r u b r o s p i n a l  t r ac t .  Cor t ica l  s t i m u l a t i o n  
was  a c h i e v e d  b y  m e a n s  of 7 pa i r s  of n ick le  need le  elec- 
t rodes  t h a t  were  v a r n i s h e d  e x c e p t  a t  t h e  t ip .  E a c h  elec- 
t r o d e  was  lowered t h r o u g h  a sma l l  b u r r  hole  in  t h e  skul l  
to  a cor t i ca l  d e p t h  of 1.5 m m  before  be ing  c e m e n t e d  
i n t o  place.  Cor t ica l  s t i m u l a t i o n ,  cons i s t ing  of 3 shocks,  
was  de l ive red  a t  a c o n s t a n t  c u r r e n t  of 300 ~A to  each  
of  t h e  e lec t rode  pai rs ,  w i t h  each  m e m b e r  of t h e  pa i r  
s e rv ing  a l t e r n a t i v e l y  as  t h e  ca thode .  I n  t h i s  s tudy ,  on ly  
sp ikes  evoked  b y  s t i m u l a t i o n  in t ens i t i e s  of 150 t~k or  
less a n d  w i t h  l a t enc ies  of 20 msec  or  less h a v e  b e e n  

inc luded .  F r o m  a t o t a l  of 173 a n t i d r o m i c a l l y  a c t i v a t e d  
cells on ly  72 a c h i e v e d  these  cr i ter ia .  

Results. The  cor t i ca l  a reas  exp lo red  b y  t h e  s t i m u l a t i o n  
were  t h e  a n t e r i o r  s igmoid  gyrus,  t h e  a n t e r i o r  p o r t i o n  
of t h e  pos t e r i o r  s igmoid  gyrus  a n d  t he  gyrus  p ro reus  
(F igure  1, left) .  T h e  cor t ica l  regions  f rom which  i t  was  
poss ib le  to  i nduce  spikes  in  r ed  nuc leus  un i t s  are  shown  
in  F igu re  1 r ight .  T h e  p o i n t s  are  found  in t h e  pre-  a n d  
p o s t - c r u c i a t e  co r t ex  of a rea  4 (according  to HASSLER 
a n d  MOHS-CLEME~T'S d iv i s ion  of cor t ica l  areas  5). S t i m u -  
l a t i o n  of a r ea  6 fa i led  to  evoke  spikes  in  t h e  red  nucleus ,  
w h i c h  is in  a g r e e m e n t  w i t h  SCHMIEDT'S evoked  p o t e n t i a l  
s t u d y  of c o r t i c o r u b r a l  p ro j ec t ions  s. The  zones of g r e a t e s t  
c o r t i c o r u b r a l  p ro j ec t i ons  are,  accord ing  to "WOOLSEY'S 
m o t o r  h o m u n c u l u s  for  t h e  ca t  r, t h e  s o m a t o m o t o r  a reas  
for  t h e  fo r e l imb  (i.e. t h e  l a te ra l  po r t i on  of t h e  a n t e r i o r  
a n d  pos te r io r  s igmoid  gyri) a n d  t h e  h i n d l i m b  (i.e. t h e  
med ia l  po r t i on  of  t he  pos te r io r  s igmoid  gyrus) .  
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