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s t r e n g t h  of t h e  s t i m u l u s  app l ied  to  t h e  v e n t r a t  root .  As 
t h e  s t i m u l u s  was  inc reased  t h e  i n h i b i t i o n  a p p e a r e d  ab-  
r u p t l y  a t  a p p r o x i m a t e l y  0.1 V, a n d  inc reased  l i t t l e  f u r t h e r  
w i t h  f u r t h e r  increases  in  s t i m u l u s  s t r e n g t h .  T h e  t h r e s h o l d  
of e - m o t o r  f ibres  w i t h  t h e  p r e s e n t  s t i m u l a t i n g  a r r ange -  
m e n t s  is 50-150  m V  ~2 so t h a t  m o s t  if n o t  all  t h e  i n h i b i t i o n  
was  due  to  s t i m u l a t i o n  of ~ - m o t o r  f ibres  r a t h e r  t h a n  of 
f u s i m o t o r  f ibres,  w h i c h  h a v e  a h i g h e r  t h re sho ld .  All  5 
u n i t s  s t ud i ed  w i t h  g r a d e d  s t imu l i  were  i n h i b i t e d  b y  shocks  
a r o u n d  t h e  p r e s u m e d  a - t h r e s h o l d  a n d  no  de f in i t e  ev idence  
was o b t a i n e d  of inc reas ing  i n h i b i t i o n  on  f u r t h e r  inc reas ing  
t he  s t imu lus  in t ens i ty .  However ,  t he  v a r i a b i l i t y  of t h e  
responses  was such  t h a t  a s l ight ,  or  va r iab le ,  s u p e r a d d e d  
i n h i b i t i o n  on  exc i t i ng  f u s i m o t o r  f ibres  ha s  no t  been  ex- 
c luded.  I n  th i s  respect ,  i t  is i n t e r e s t i n g  t h a t  ECCL~S, 
FATT a n d  KOKETSU l:~ fai led to  f ind  a n y  a d d i t i o n a l  effect  
on  I~ENSttAW cells w i t h  s t imu l i  s t r o n g  e n o u g h  to exc i te  
' sma l l  m o t o r  axons ' .  T h u s  i t  m a y  be  conc luded ,  in  agree-  
m e n t  w i t h  ELLAWAY, t h a t  a n t i d r o m i c  i n h i b i t i o n  of fusi- 
m o t o r  n e u r o n e s  m a y  occur  on  occas ion  a n d  t h a t  i t  is 
p r i m a r i l y  due  to  s t i m u l a t i o n  of e - m o t o r  fibres.  

Rdsurnd. O n  a enreg i s t r6  des  d6charges  de 17 f ibres  
fus imot r i ces  d o n t  on  suppose  t ' ex i s t ence  d a n s  les fila- 
m e n t s  de  rac ines  v e n t r a l e s  des  c h a t s  d6c6r6br6s.  8 f ibres  
o n t  6t6 inh ib6es  p a r  s t i m u l a t i o n  r6p6tfie de la po r t i on  
c e n t r a l e  isol6e du  res te  de  la  rac ine  ven t r a l e .  Ces r6su l t a t s  
m o n t r e n t  qu ' i l  ex is te  une  i n h i b i t i o n  a n t i d r o m i q u e  d a n s  les 
n e u r o n e s  fus imoteurs .  
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Swell ing in Tissues of Nephrectomized Rats 

I t  is k n o w n  t h a t  t h e  w a t e r  c o n t e n t  of d i f f e ren t  t i ssues  
becomes  modi f ied  a f t e r  t he  i n h i b i t i o n  of t h e i r  m e t a b o -  
l i sm I, or  w h e n  d i s t u r b e d  b y  d i s t e m p e r  or  t h i r s t  2-4, t h e  
process  b e i n g  p a r t l y  g o v e r n e d  b y  t h e  o smot i c  c o n c e n t r a -  
t i o n  p r e s e n t  in  t h e  ceils in  v i v o  5. I n  a p r e v i o u s  s t u d y  in to  
t h e  e l ec t ro ly te  compos i t i on  of n e p h r e c t o m i z e d  r a t s '  t is-  
sues, we m a d e  some  ca l cu la t ions  o n  cel lular  o s m o l a r i t y  ~. 
I t  a p p e a r e d  t h a t ,  d e p e n d i n g  o n  va r i ous  t i ssues  a n d  
cond i t ions ,  t h e  cel lular  c o n c e n t r a t i o n  of pa r t i c l e s  w i t h  
r e s t r i c t ed  d i f fus ib i l i ty  was  increased .  Accord ing ly  i t  m a y  
b e  e x p e c t e d  t h a t  t h e  w a t e r  c o n t e n t  of ceils shou ld  increase  
if  (1) t h e  a b o v e - m e n t i o n e d  celt o s m o l a r i t y  h a s  a u g m e n t e d  
(as for  e x a m p l e  in case of a h i g h e r  u r e m i c  ca t abo l i sm) ,  
(2) m e m b r a n e  p e r m e a b i l i t y  h a s  n o t  e ssen t i a l ly  a l t e r ed  a n d  
(3) m e t a b o l i s m  h a s  b e e n  inh ib i t ed .  T o  check  t h i s  sugges-  
t i on  we e x a m i n e d  t h e  swel l ing  of musc les  of n e p h r e c t o -  
mized  a n d  con t ro l  ra ts .  

Material and melhod. Af te r  h a v i n g  n e p h r e c t o m i z e d  r a t s  
b i l a t e ra l ly ,  a g r o u p  of t h e m  was  w a t e r  d e p r i v e d  a n d  an-  
o t h e r  g roup  d r a n k  ad  l i b i t um.  Cube suga r  was  offered as 
food. S h a m - o p e r a t e d  a n d  u n t r e a t e d  a n i m a l s  k e p t  u n d e r  
s imi la r  c i r c u m s t a n c e s  se rved  as cont ro ls .  2 -3  days  la ter ,  
us ing  e t h y l  e t h e r  as narco t ic ,  r a t s  were  d e c a p i t a t e d  a n d  
b o t h  t h e  soleus a n d  t he  e x t e n s o r  dig. 1. musc les  were  care-  
ful ly  p r e p a r e d  off t he  bones  a n d  soaked  a t  5 °C for  d i f f e ren t  
pe r iods  in R i n g e r ' s  saline.  I n  t h e  following, a n  a c c o u n t  
will  b e  g iven  on  t he  c h a n g e s  in t h e  w a t e r  c o n t e n t  deduced  
f r o m  t h e  d i f fe rence  of musc le  w e i g h t s  before  a n d  a f t e r  
soaking .  

ResMts and discussion. Af te r  4.5 h soak ing  t he  w e i g h t  
increase  of  M. soleus of  t h e  n e p h r e c t o m i z e d  r a t s  was  
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Fig, 1. Left side, mg muscle weight before soaking. Right side, 
changes of muscle weight in % on soaking. White columns: Muscles 
of sham-operated and untreated rats. Stippled columns : Muscles of 
nephrectomized rats drinking ad libitum, Columns with oblique 
squares: Muscles of thirsting nephrectomized rats, 
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4.5 h 80 rain 

In rive In vitro In vivo In vitro 

Water Serum-NPN Muscle weight Sermn-NPN Muscle weight 
supply rag% mg after swelling• mg% mg after swelling/ 

100 mgof mumle 100 mg of muscle 
weight bcfore weight before 
swelling swelling 

M. soleus Normaland a 46.5 4- 1.2 123.8 4- 1.1 (27) A 44.7 -t- 1.5 113.4 4- 0.8 (34) a 
sham-operated 

Nephr-ex b 219.0 4- 12.2 120.4 4- 1.7 (14) B 237.7 -b 9.2 116.2 :t: 1.2 (18) b 
c 286.3 4- 16.0 125.2 -t- 1.5 (13) C 330.1 ± 13.7 114.1 4- 0.7 (18) c 

M. extensor Normal and a 46.5 4- 1.2 126.7 4- 1.0 (20) D 44.7 4- 1.5 110.4 4- 0.7 (34) d 
dig. 1. sham-operated 

Nephr-ex b 219.0 4- 12.2 130.1 4- 1.2 (14) E 237.7 -4- 9.2 114.1 4- 1.0 (18) e 
c 286.3 4- 16,0 135.3 4- 3.0 (13) F 330.1 4- 13.7 113.1 :l: 0.6 (18) f 

Mean 4- S.E. of the mean, No. of cases in parentheses. A-B, 1 0 > p >  5; A-C, 5 0 ; > p > 4 0 ;  D-E, 5 > p > 2 ;  D-F, 1 : :>p>0 .1 ;  
a-b, 5 > p > 2; a-e, 60 > p 2> 50; d-e, 1 > p > 0.1 ; d-f, 2 .'> p ~> 1. a Drinking ad libitum and thirsting combined, b drinking ad libitum, 
c thirsting. 
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Fig. 2. Left side, mg muscle weight before soaking. Right side, 
changes of muscle weight in % on soaking. For explanation see 
Figure 1. 

s imilar  to  t h a t  of t he  cont ro ls ;  t he  we igh t  gain of  t he  
e x t e n s o r  muscles ,  however ,  was  cons iderab ly  larger  
especial ly in t he  case of t he  t h i r s t i ng  anurJc an imals  
(Table and  F igure  1). 

I n  t h e  p r e s e n t  e x p e r i m e n t a l  u remia  the re  is l i t t le  likeli- 
hood  t h a t  m e m b r a n e  p e r m e a b i l i t y  would  change  so as t o  
al low only  a smal ler  pass ive  e lec t ro ly te  t r anspo r t .  As 
w a t e r  diffuses f reely  t h r o u g h  biological  m e m b r a n e s  ~ it is 
sugges ted  t h a t  more  osmot ica l ly  ac t ive  par t ic les  were  
p re sen t  dur ing  an inhib i t ion  of me tabo l i sm  in the  ex t enso r  
muscles  of anur ic  r a t s  t h a n  in those  of the i r  controls ,  
caus ing a bigger  t r ans fe r  of water ,  while  in t he  case of 
M. soleus these  par t ic les  dif fused ou t  dur ing  soaking - 

t h o u g h  t h e y  could  have  been  the re  in v ivo  - and  the re fo re  
d i sp layed  no  osmot ic  effect .  

I n  a n o t h e r  series t he  s ame  muscles  of anur ic  and  con t ro l  
an imals  were  soaked for  on ly  80 rain in  cold saline. Com- 
b ined  musc te  d a t a  of t h i r s t i ng  and  wa te r - supp l i ed  r a t s  
were g rouped  accord ing  to  t h e  degree  of  u remia  a n d  
c o m p a r e d  wi th  those  of t he  cont ro ls  (Table and  Figure  2). 
I t  can  be seen t h a t  a f ter  80 min  soaking,  in the  case of a 
fair ly grave uremia  w a t e r  u p t a k e  of b o t h  muscles  exceeded  
t h a t  of t he  controls ,  in grave  condi t ions ,  however ,  only  
t h a t  of the  e x t e n s o r  muscles.  

Thus  i t  looks as if p e r m e a b i l i t y  concern ing  osmols  w i t h  
res t r i c t ed  di f fus ibi l i ty  of t he  diseased ra t s '  M. ex t enso r  
was  more  or less p re se rved  a t  b o t h  m o m e n t s ,  whi le  t h a t  
of t he  soleus muscle  was  earl ier  impa i r ed  on  accoun t  of 
t he  inh ib i t ion  of me tabo l i sm.  

I n  th i s  ins t ance  we  can  also see t h a t  p e r m e a b i l i t y  of 
muscles  will increase  while u remia  grows worse  (higher  
levels of se rum N P N ) :  a s igni f icant  p a r t  of osmols  w i t h  
res t r i c t ed  diffusibi l i ty  m u s t  h a v e  go t  ou t  in to  t h e  med ium,  
since w a t e r  u p t a k e  b y  the  soleus muscles  did n o t  differ  
f rom t h a t  of t he  controls ,  and  in t he  case of t he  M. ex- 
t enso r  i t  was also smal ler  t h a n  in a less severe anuria ,  
t h o u g h  i t  did exceed  t h a t  of t he  controls .  A p a r t  of such  
osmols  is ne i the r  N a  nor  K and  m a y  p r o b a b l y  be long to  
t h e  decompos i t i on  p r o d u c t s  w i t h  h igher  molecu la r  we igh t  
de r iv ing  f rom t h e  uremic  b r e a k d o w n  of m e t a b o l i s m  6,8. 

Zusammen[assung. M. soleus a n d  M. ex t enso r  dig. L 
n e p h r e k t o m i e r t e r  R a t t e n  n e h m e n  W a s s e r  aus e iner  ka l t en  
R inge r -L6sung  auf. In  80 rain f ibers te igt  die Schwel lung  
bei  be iden  Muskeln,  in 4x/~ h nur  bei M. ex tensor  die der  
Kont ro l len .  Die Permeabil i t~t t  der  e r fo r sch ten  Muskeln  
war  in e iner  m i t t e l s chweren  UrAmie verh~tltnissmiLssig 
be ibeha l ten ,  in s chwerem Z u s t a n d  aber  gesehAdigt,  
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