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Analyse immuno61ectrophor6tique des urines de rats normaux (A) ..... i 
et de rats n6phrotiques aprbs 7 jours (B) et apr~s 14 jours d'exp6- 
rienee (C), rdvdKe par l'immuns~rum anti-urine normale qui a 6t6 
pr6alablement absorbd par le s6rum normal de rat. ~ U, 0~-protdine 
urinaire; 02 U, Q2-protdine urinaire; cz 0 G, ~0-glycoprotdine urinaire; c% U, c%-globuline urinaire; UPP, uro-prot6ine principale. On re- 
marque particuli6rement la nette diminution en nombre et en quantit6 de prot6ines urinaires sp6eifiques dans les urines pathologiques. 

b6e 17. Des 16sions r6nales  qu i  en  r6su l t a ien t ,  p o u v a i e n t  
~tre aussi  caus6es p a r  une  p h o s p h o r y l a t i o n  m i t o c h o n -  
dr ia le  ddfectueuse,  due  ~ Fac t ion  de l ' aminonuc l6os ide  is. 
La  d i spa r i t i on  de t ro i s  p ro t6 ines  u r ina i re s  sp6cif iques 
p o u r r a i t  4tre expl iqu6e  soi t  p a r  le m6can i sme  d ' i n h i b i t i o n  
c o m p 6 t i t i v e  de la  syn th~se  p ro t6 ique  soit  p a r  une  modif i -  
c a t i o n  s t r u c t u r a l e  de la moule  A R N  (acides r i b o n u -  
cl6iques) s e r v a n t  /t ta  s y n t h 6 s e  des  p ro t6 ines  u r ina i r e s  
sp6cif iques,  on  b ien  p a r  la d6fee t ion  d ' u n  sys t6me  e n z y m a -  
t i que  r e sponsab le  de  la  s y n t h b s e  des  p ro t6 ines  u r ina i re s  
d i sparues ,  au  cours  de la n6phrose  5. la P u r o m y c i n e .  

I1 nous  p a r a t t  assez c la i r  que  les p ro t6 ines  u r ina i r e s  
o n t  su iv i  pa ra l l61ement  d e u x  m o u v e m e n t s  de  sens  inve r se  
au  cours  du d 6 v e l o p p e m e n t  de la  n6phrose  X la P u r o -  
m y c i n e  chez  le r a t :  d ' u n e  p a r t  l ' a u g m e n t a t i o n  des  pro-  
t4 ines  s4r iques  d a n s  l ' u r ine ,  e t  de  l ' au t r e ,  la  d i spa r i t i on  
pa r t i e l l e  des  p ro t6 ines  u r ina i r e s  sp6cifiques.  Le p r e m i e r  
p h 6 n o m 6 n e  p r6sen te  pen  d ' i n t6 r~ t  k cause  de son  ca rac t6 re  
c o m m u n  avec  p lus ieurs  s y n d r o m e s  n 6 p h r o t i q u e s  d '6 t io-  
logics di f f6rentes ,  ma i s  le de rn i e r  rev~t  une  i m p o r t a n c e  
cons id6rab le  au  p o i n t  de vue  d iagnos t i c  si on  t i e n t  c o m p t e  
de l 'or ig ine  r6nale  des p ro t6 ines  u r ina i r e s  sp6cifiques.  Les 
mod i f i ca t i ons  de ces derni6res,  s ' e f f e c t u a n t  en  6 t ro i te  
r e l a t i on  avec  les c h a n g e m e n t s  morpho log iques  du  t i ssu  

r6nal,  nous  i n f o r m e n t  i n d i r e c t e m e n t  sur  la n a t u r e  des 
16sions caus6es a u x  cellules r4nales  ~'~. 

Summary. T h e  d i s a p p e a r a n c e  of t h r ee  specific u r i n a r y  
p ro t e in s  has  been  d e m o n s t r a t e d  in  r e l a t i on  to m o r p h o -  
logic changes  in r ena l  s t r u c t u r e s  d u r i n g  t h e  d e v e l o p m e n t  
of amino-nnc leos ide  nephros i s  in  ra ts .  
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Descending Pathways with Monosynaptic Action 
on Motoneurones 

A l p h a  m o t o n e u r o n e s  in t h e  ca t  receive  m o n o s y n a p t i c  
E P S P s  n o t  on ly  f rom i a  a f f e ren t s  b u t  also f rom a x o n s  
descend ing  in  t h e  ips i l a te ra l  v e n t r o l a t e r a l  funicul i  1. Th e  
p r e s e n t  i n v e s t i g a t i o n  was  u n d e r t a k e n  in o rde r  to  disclose 
t he  or igin of t he  descend ing  p a t h w a y  h a v i n g  a mono-  
synap t i c  c o n n e c t i o n  w i t h  m o t o n e u r o n e s .  I n  u n a n a e s -  
t he t i z ed  anaemic  deco r t i c a t e  cats ,  p a r a l y s e d  w i t h  F laxedi l ,  
i n t r ace l lu l a r  record ings  were p e r f o r m e d  f rom a b o u t  500 
motoneurones ,  iden t i f i ed  b y  a n t i d r o m i c  s t i m u l a t i o n  of 
the i r  axons  a t  a pe r iphe ra l  level.  

T h r e e  d i f fe ren t  series of e x p e r i m e n t s  were pe r fo rmed .  
I n  t he  f i rs t  series on  acu te  sp ina l  cats ,  t h e  d issec ted  yen-  

t r o l a t e r a t  funicul i  were s t i m u l a t e d  in the  lower  thorac ic  
region.  Single shocks,  0.05 msec  in d u r a t i o n ,  p roduced  a 
d e s c e n d i n g  vo l ley  w h i c h  was c o n d u c t e d  a t  100 m/see  and  
e v o k e d  m o n o s y n a p t i c  E P S P s  in  b o t h  f lexor  a n d  ex tensor  
m o t o n e u r o n e s  (cen t ra l  l a t e n c y  0.4-0.5 msec).  83% of the  
m o t o n e u r o n e s  rece ived  m o n o s y n a p t i c  i m p i n g e m e n t .  The  
av e rag e  a m p l i t u d e  of t h e  m a x i m a l  s u p r a s p i n a l  mono-  
s y n a p t i c  E P S P  was  a b o u t  25% of t h e  av e r ag e  a m p l i t u d e  
of t h e  m a x i m a l  m o n o s y n a p t i c  I a  E P S P  reco rded  from 
b o t h  e x t e n s o r  (Figure  1, A - D )  an d  f lexor  (Figure  l ,  E - H )  
m o t o n e u r o n e s .  I n  one a n i m a l  w i t h  h e m i s e c t i o n  of t h e  cord 

1 I~. I~IDE, A. LUNDBERG, a n d  P. VOORHOEVE, A c t a  phys io l ,  scan& 
53, 185 (1961). 
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a t  C3-C4 level preceding  the  acu te  e x p e r i m e n t  by  27 
days ,  these  m o n o s y n a p t i c  effects  were abol ished,  t hus  in- 
d ica t ing  the i r  suprasp ina l  origin. 

In  the  second series of expe r imen t s ,  s te reo tax ic  s t imu-  
la t ion  of the  la tera l  ves t ibu la r  nucleus  was per formed.  The 
e lec t rode  was  placed in t he  h ind l imb  region of the  la teral  
ves t ibu la r  (Deiters ')  nucleus  by  observ ing  the  ipsi la teral  
e x t e n s o r  response  due  to  s t imu la t ion  before cura r iza t ion  2. 
Th is  s t imula t ion  p roduced  a descend ing  vol ley recorded  
in L7 a f t e r  a l a t ency  indica t ing  a conduc t ion  ve loc i ty  of 
abou t  100 m/see.  82.5% of t he  ex tensor  mo toneu rones  
received a m o n o s y n a p t i c  E P S P  on s t imula t ion  of the  
ipsi la terat  Dei ters '  nucleus.  The  average  amp l i t ude  of the  
m a x i m a l  suprasp ina l  E P S P  cor responded  to  21.7% of 
the  average  amp l i t ude  of t he  m a x i m a l  m o n o s y n a p t i c  Ia  
E P S P  in the  same ceils (Figure 2, A-D) .  By  con t ras t ,  
f lexor  m o t o n e u r o n e s  did n o t  receive any  m o n o s y n a p t i c  
E P S P  f rom Dei te rs '  nucleus  even  at  h igh s t imu lus  in- 
tens i t ies  (Figure 2, E - H ) .  

Final ly ,  in t he  th i rd  series of expe r imen t s ,  t he  an imals  
were s u b m i t t e d  to  s te reo tax ic  lesions in t he  ves t ibu la r  
nuclei  on one side, pe r fo rmed  12-33 days  before  the  acu te  
expe r imen t s ,  which  were carr ied out  as in the  f i rs t  series 
descr ibed  above.  In  those  animals  which  had  Dei ters '  
nucleus  des t royed ,  a descend ing  volley in t he  ipsi la teral  
ven t ro l a t e r a l  funiculi  d id  evoke a m o n o s y n a p t i c  E P S P  of 
no rma l  amp l i t ude  in f lexor motoneurones ,  b u t  t he re  was  
no effect  in ex t enso r  motoneurones .  A compar i son  of the  
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Fig. 1. A-D show effects on a gastrocnemius-soleus (G-S), E-H on a 
posterior bieeps-semitendinosus (PBSt) motoneurone. Upper traces 
in each record are taken by microelectrode (negativity downwards), 
A-C, E-G are intra-, D, H are extracellular recordings. Voltage 
calibration see inset. Lower traces show records from L7 dorsal root 
entry zone (negativity upwards). A, E show the maximal mono- 
synaptie la EPSPs; B, F antidromic spike obtained by slightly 
higher stimulus intensities applied to the homonymous nerves. 
C, D, G, H show effects of supramaximal stinmlation of the ipsi- 
lateral ventrolateral funiculi. See text for explanation of the drawings. 

f indings  from animals  wi th  d i f fe rent  e x t e n t  and  locat ion 
of the  chronic  ves t ibu la r  lesion has  revealed t h a t  the  h ind-  
l imb region of the  I)ei ters '  nucleus  mus t  be i n t ac t  if the  
descend ing  volley is to p roduce  m o n o s y n a p t i c  E P S P s  in 
ex tensor  mo toneurones ;  lesions in the  o the r  ves t ibu la r  
nuclei, on the  o the r  hand ,  do no t  abol ish the  effect.  

In  s u m m a r y ,  th is  s t u d y  shows  a m o n o s y n a p t i c  exci ta-  
t o ry  connec t ion  f rom the  ipsi la teral  Dei ters '  nucleus to 
ex t enso r  bu t  no t  to  f lexor motoneurones .  There  is a n o t h e r  
m o n o s y n a p t i c  p a t h w a y  to f lexor m o t o n e u r o n e s  of supra-  
spinal  origin. This  work  provides  a fu r the r  cr i ter ion for 
d i s t inguish ing  be tween  f lexor and ex tensor  mo toneu rones  
showing t h a t  th is  classif ication,  which so far has  been  only  
referred  to  the  segmenta l  organiza t ion ,  is valid also for 
effects  f rom suprasp ina l  s t ruc tures .  
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Fig. 2. A-D are from a tibial (Tib), E H from a posterior biceps- 
semitendinosus (PBSt) motoneurone. Upper traces in each record 
are intraeellular recordings with nfieroelcctrode. Voltage calibration 
see inset. Lower traces are records from 1.7 dorsal root entry zone. 
A, E show- the maximal monosynaptie la EPSPs; B, F antidromic 
spike obtained by slightly higher stimulus intensities applied to the 
honlonymous nerves. C, G- show effects of stimulation of Deiters' 

nucleus with low and D, H with high stimulus intensities. 

Zusammenfassung. Motoneuronen ,  sowohl  zu S t reck-  
wie Beugemuske ln ,  werden  yon abs te igenden  B a h n e n  des 
R t i ckenmarkes  suprasp ina len  Ursprungs  m o n o s y n a p t i s c h  
beeinf lusst .  Es  k o n n t e  gezeigt  werden,  dass  die W i r k u n g  
an den Motoneu ronen  der  S t r eckmuske ln  aus dem Nucleus  
ves t ibular i s  la teral is  (Deiters) s t a m m t .  
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