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is probably entirely independent of the functional state of the 
Wolffian duct. Cf, MIURA 1, 1980, and VAN GEERTRUYDEN 2. 

(d) Correlations between the regional differentiation o[ the 
mesonephros and the presence el the pronephros 

I n  t he  a n i m a l s  201/2, 192/5/6,  a n d  165/6/7  t h e  mesone -  
p h r o s  r u d i m e n t s  b e g i n  a t  a much more cranial level o n  
t h e  o p e r a t e d  t h a n  on  t h e  n o r m a l  side of  t h e  t r u n k  s . T h i s  
p h e n o m e n o n  m a y  be  e x p l a i n e d  in  t w o  w a y s :  (a) I t  m a y  
h a v e  b e e n  c a u s e d  b y  a s e c o n d a r y  d i s p l a c e m e n t  of t h e  
m e s o n e p h r o s  b l a s t e m a t a  b y  a r e g u l a t i o n  of t h e  o r ig ina l  
de fec t  in  t h e  l a t e r a l  m e s o d e r m  ( r e m o v a l  of  t h e  p r e s u m p -  
t i v e  p r o n e p h r o s  r u d i m e n t ) ,  a n d  b y  t h e  s e c o n d a r y  for-  
m a t i o n  of i n t e s t i n a l  f i s tu lm.  T h e  course  of t h e  s p i n a l  
ne rves ,  howeve r ,  does  n o t  p o i n t  t o  a n  e x t e n s i v e  c r a n i a l  
d i s p l a c e m e n t  in  t h e  l a t e r a l  m e s o d e r m .  (b) T h e  r e m o v a l  
of t h e  p r o n e p h r o s  r u d i m e n t  h a s  d i r e c t l y  or  i n d i r e c t l y  
i n f l u e n c e d  t h e  n o r m a l  c r a n i o - c a u d a l  r eg iona l  l oca l i za t i on  
of t h e  m e s o n e p h r o s  on  t h i s  s ide of t h e  t r u n k .  T h i s  m a y  
be  c a u s e d  d i r ec t l y  b y  a poss ib le  i n t e r f e r i n g  in f luence  of 
t h e  p r o n e p h r o s  on  t h e  d i f f e r e n t i a t i o n  of t h e  m e s o n e p h r o s  
o v e r  s eve ra l  s e g m e n t s  of t h e  t r u n k ,  or  i n d i r e c t l y  b y  a 
d i s t u r b a n c e  in t h e  r eg iona l  s t r u c t u r e  of t h e  t r u n k  itself .  
I n  t h e s e  cases,  in  w h i c h  a n y  i n f l uence  of t h e  p r o n e p h r o s  
h a s  b e e n  e x p e r i m e n t a l l y  r educed ,  t h e  m e s o n e p h r o s  
r u d i m e n t s  s h o u l d  be  ab le  to  d i f f e r e n t i a t e  a lso a t  a m o r e  
c r a n i a l  leve l  in  t h e  t r u n k .  

(e) Conclusion 

A l t h o u g h  some  new d a t a  h a v e  b e e n  a d d e d  t o  o u r  
k n o w l e d g e  of t h e  d e v e l o p m e n t  a n d  d e t e r m i n a t i o n  of  t h e  
m e s o n e p h r o s ,  m a n y  i m p o r t a n t  q u e s t i o n s  a re  s t i l l  t o  be  
so lved.  F o r  e x a m p l e ,  w h a t  a re  t h e  causes  of  t h e  dif-  
f e r e n t i a t i o n  of t h e  m e s o n e p h r o s  b l a s t e m a t a  in  a d i s t i n c t  
p a r t  of t h e  n e p h r o g e n i c  co rd  o n l y  ? Does  t h e  d e t e r -  
m i n a t i o n  prodess  of t h e  n e p h r o g e n i c  c e l t - m a t e r i a l  t a k e  
p l ace  s t e p  b y  s tep ,  i.e., is t h e  f i r s t  s t ep  a gene ra l  a c t i -  
v a t i o n  of a r a t h e r  narrow- l o n g i t u d i n a l  s t r i p  of t h e  
l a t e r a l  m e s o d e r m  of t h e  n e u r u l a  to  f o r m  a s t i l l  h o m o -  
geneous  n e p h r o g e n i c  cord,  a n d  is t h i s  s t e p  fol lowed b y  
l a t e r  ones,  b y  w h i c h  t h e  r eg iona l  s u b d i v i s i o n  i n to  pro- ,  
meso-  ( and  m e t a - ) n e p h r o s  is f i na l ly  d e t e r m i n e d .  

P. D. NIEUWKOOP 

La s t r u c t u r e  de  c e r t a i n e s  t e r m i n a i s o n s  
n e r v e u s e s  m o n t r e  d e s  v a r i a t i o n s  c y c l i q u e s  

De t o u s  les o rg an es  ou t i ssus ,  le s y s t ~me  n e r v e u x  
p a r a i t  8 t r e  le m o i n s  s u j e t  tt des  m o d i f i c a t i o n s  d u r a n t  la 
v ie  d ' u n  a n i m a l .  D ' u n e  fagon g6n6rale ,  d e p u i s  la p6r iode  
e m b r y o n n a i r e  j u s q u ' A  la  m o r t ,  le n o m b r e  des  n e u r o n e s  
n e  va r i e  gu~re,  si ce n ' e s t  p a r  la  d~g~n~rescence  de 
q u e l q u e s - u n s  d ' e n t r e  eux.  II es t  p eu  p r o b a b l e ,  s u r t o u t  
chez  les V e r t ~ b r 6 s  sup~r ieurs ,  c o m m e  les Mammi f~ re s ,  
q u ' i l  se t r o u v e  e n c o r e  chez  l ' a d u l t e ,  des  n e u r o b l a s t e s  
c a p a b l e s  de  se d i f f6 renc ie r  e t  de  r e m p l a c e r  les cet lutes  
n e r v e u s e s  d i spa rues .  E n  m e t t a n t  ~ p a r t  les cas  de  
t r a u m a t i s m e s  a c c i d e n t e l s  ou d ' o r d r e  e x p 6 r i m e n t a l ,  les 
vo ies  n e r v e u s e s  c e n t r a l e s  ou p ~ r i p h 6 r i q u e s  c o n s e r v e n t  
6 g a l e m e n t ,  p e n d a n t  t o u t e  la vie,  u n e  f ix i t*  p r e s q u e  
abso lue .  I1 n e  s e m b l e  p a s  q u ' i l  en  so i t  de m ~ m e  p o u r  
leurs  t e r m i n a i s o n s ;  les a s p ec t s  de  c e r t a i n e s  de ces der -  
n i t r e s  c o r r e s p o n d e n t  i n d i s c u t a b l e m e n t  ~ de v 6 r i t a b l e s  
v a r i a t i o n s  cycl iques .  

L a  m 6 t h o d e  de l ' i m p r 6 g n a t i o n  a r g e n t i q u e ,  le p lus  
s o u v e n t  employ6e ,  m o n t r e  q u e  les f ibres  n e r v e u s e s  
a b o u t i s s e n t  A u n  b o u t o n  t e r m i n a l  ou  club. E n  am61io- 
r a n t  la  f ixa t ion ,  il es t  poss ib le  d ' e n t r e v o i r  au  del/~ de  ces 
p e t i t s  r e n f l e m e n t s ,  u n  appareil mdtaterminal; il e s t  
c o n s t i t u 6  p a r  des  f i l a m e n t s  e x t r a o r d i n a i r e m e n t  fins,  
la  l imi t e  de  la  vis ibi l i t6 ,  longs  d ' e n v i r o n  0,01 m m  et  
d e n t  le d i a m ~ t r e  e s t  vo i s in  de  celui  des  cils v ib ra t i l e s .  

D a n s  e e r t a i n e s  m e m b r a n e s ,  te l le  la  d u r e - m ~ r e  du  
R a t ,  t ous  les b o u t o n s  t e r m i n a u x  des  f ib res  d u  ne r f  
t r i j u m e a u  s e n t  p ro long6s  p a r  ces f i l a m e n t s  m d t a t e r -  
m i n a u x ,  p o u r v u s  e u x - m ~ m e s ,  ~ l eu r  e x t r 6 m i t 6 ,  d ' u n  
g r a i n  m i n u s c u l e .  Ce g r a n u l e  gonfIe,  p r e n d  l ' a s p e c t  d ' u n  
co rpuscu Ie  o v o i d e  ou  p i r i fo rme ,  ou  b i e n  s ' a m i n c i t  d a n s  
sa  p a r t i e  cen t r a l e ,  pu i s  se pe r fo re  e t  se t r a n s f o r m e  a ins i  
e n  u n e  p e t i t e  ronde l te .  E n  m S m e  t e m p s ,  le f i l a m e n t  t 6 n u  
q u i  rel ie  c e t t e  dern iSre  a u  b o u t o n  t e r m i n a l ,  s ' a t r o p h i e  
e t  d i s p a r a i t  ap r~s  s ' 6 t r e  r 6 d u i t  en  u n e  r a n g 6 e  de  g r a i n s  

pe ine  vis ibles ,  ou  b i en  en  se r o m p a n t  p a r  u n e  so r t e  
d ' a u t o t o m i e .  I t  ne  r e s t e  p lus  a lors  c o m m e  t r a c e  de  ce t  

Zoologica l  L a b o r a t o r y ,  U n i v e r s i t y  of U t r e c h t ,  H o l l a n d  
May,  1, 1948. 

Zusammenfassung 

I n  Mmblystoma b e s i t z e n  die p r~ t sumt iven  U r n i e r e n -  
a n l a g e n  s t a r k e  T e n d e n z e n  zu r  Se lb s td i f f e r enz i e rung ,  
w/~hrend de r  i n d u k t i v e  E in f luB y o n  se i t en  des p r i m ~ r e n  
H a r n l e i t e r s  e ine  m e h r  u n t e r g e o r d n e t e  Rol le  spie l t .  
D ie se r  E in f luB  a u f  die D i f f e r e n z i e r u n g  de r  U r n i e r e n -  
a n l a g e n  w i rd  e r s t  n a c h  d e m  A u s w a c h s e n  des  H a r n -  
le i te rs  z u r  K l o a k e  ausge t ib t .  De r  D i f f e r e n z i e r u n g s g r a d  
d e r  A n l a g e n  ze ig t  j e d o c h  e ine  gewisse  Abh~Lngigkeit  v o m  
f u n k t i o n e l l e n  Z u s t a n d e  des  H a r n l e i t e r s .  N a c h  E n t -  
f e r n u n g  d e r  V o r n i e r e  i s t  d ie  D i f f e r e n z i e r u n g s z o n e  de r  
U r n i e r e n a n l a g e n  in  v e r s c h i e d e n e n  Fg l l en  z ieml ich  s t a r k  
k r a n i a h v ~ i r t s  v e r s c h o b e n ,  was  e inen  h e m m e n d e n  E i n -  
f luB de r  V o r n i e r e  a u f  die D i f f e r e n z i e r u n g  de r  U r n i e r e n -  
a n l a g e n  im k r a n i a l e n  A b s c h n i t t  des  R u m p f e s  a n d e u t e n  
k 6 n n t e .  

x K. MIURA, Jap. J. Med. Sei. Anat. 2, 105 and 125 (1930). 
J. VAN GEERTRUYI)E~¢, Arch. Biol. ,57, 2, 145 (1947). 

3 This difference lies very probably beyond the normal varia- 
bility. 

Fig. 1. - Filaments m6taterminaux ~ I'extr~mit~ de boutons ter- 
minaux stir une fibre du nerf trijurneau, darts la dure-m~re du Rat. 

Gross. : 2875. 
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Fig.  2. - Gonf l emen t  d ' u n  g r anu l e  ~ l ' ex t r~mi t6  d ' u n  f i l amen t  
m~taterminal, qui va disparaitre. M~me grossissement. 

a p p a r e i l  m 6 t a t e r m i n a l  d a n s  le t i ssu  f i b r e u x  de la dure-  
m~re,  que  les g r anu l e s  gonfl6s ou les ronde l les .  C o m m e  
ces d6br i s  p e r s i s t e n t  u n  c e r t a i n  t e m p s ,  ils f o r m e n t  en  
q u e l q n e s  p o i n t s  de  p e t i t s  a reas  f o r t e m e n t  t e i n t 6 s  p a r  le 
d 6 p 6 t  d ' a r g e n t .  

Les f i l a m e n t s  m 6 t a t e r m i n a u x  s o n t  t o u t  ~ fa i t  corn- 
p a r a b l e s  a u x  co l la t6ra les  t r a n s i t o i r e s  que  G. LEVI et  
H.  M E Y E R  1, J .  FABRE e t  H.  MI~GEVAND 2, pu is  C .C .  
SrZlDEL 3 o n t  observ~es  d a n s  les c u l t u r e s  de  t i s su  n e r v e u x  
ou b i en  lors du  d S v e l o p p e m e n t  de  ner f s  m o t e u r s  ou 
sensi t i fs .  L ' 6 m i s s i o n  de  ces m i n c e s  p r o l o n g e m e n t s  cor- 
r e s p o n d  sans  d o u t e  5, des v a r i a t i o n s  b r u s q u e s  e t  r6ver -  
s ibles  de  la t e n s i o n  super f ic ie l le  des  f ib res  n e r v e u s e s  

Fig. 3. - Rondelles et granules laiss~s en place par des filamentS 
atrophi6s. Reeonstitution de l'appareil m6taterminal apr~s sa 

disparition. M~me grossissement. 

d u r a n t  l eur  c ro issance .  E n  ce qu i  c o n c e r n e  les t e r m i -  
n a i s o n s  sens i t i ves  de la du re -m~re  chez  le R a t ,  les modi -  
f i ca t ions  qu i  se p r o d u i s e n t  au  n i v e a u  du  b o u t o n  t e r -  
mina l ,  s e m b l e n t  soumises  "k une  success ion  de phases .  
Apr~s  leur  d i spa r i t i on ,  les f i l a m e n t s  m 6 t a t e r m i n a u x  se 
r e c o n s t i t u e n t  e t  un  n o u v e a u  cycle  r e c o m m e n c e .  O n  v o l t  
a lors  ces f ins  p r o l o n g e m e n t s  s ' a l l onge r  en d i r e c t i o n  des  
ronde l l es  ou des  g r a n u l e s  laiss6s en p lace  p a r  les fila- 

1 G. LEVI e t  H .  MEYER, Arch .  de Biol. 52, 133 (1941). 
2 j .  FABRE et  H .  MI~GEVAND, C . R .  Soc. de  P h y s .  et  d ' H i s t .  

na t .  de Gen~ve 58, 79 (1941). 
3 C. C. SPEll)EL, J .  c o m p a r .  Neurol .  76, 57 (1942). 

m e n t s  p r6c6den ts .  I1 es t  poss ib le  que  ces v a r i a t i o n s  
cyc l iques  de  la s t r u c t u r e  des  t e r m i n a i s o n s  sens i t i ves  
d a n s  la d u r e - m ~ r e  so i en t  en  r a p p o r t  a v e c  des d i f f6rences  
p6 r iod iques  d a n s  la n a t u r e  des s e n s a t i o n s  qu 'e l l es  
t r a n s m e t t e n t .  A. \VEBER 

L a b o r a t o i r e  de neuro -h i s to log ie ,  I n s t i t u t  d ' a n a t o m i e  
de Genbve ,  le 29 j u i n  1948. 

Summary  

All s en s o ry  e n d i n g s  of t h e  t r i g e m i n a l  n e r v e  in t h e  
d u r a  m a t e r  of t h e  r a t  are  f o r m e d  b y  a sma l l  swell ing,  
f rom w h i c h  c o n t i n u e s  t h e  metaterminal apparatus, f ine 
f i l a m e n t s  a t  t h e  l im i t  of v i s ib i l i ty .  Pe r i o d i ca l l y  t h e  f ine 
g r anu l e s  a t  t h e  e x t r e m i t y  of t h e  f i l a m e n t s  swell,  w h e r e a s  
t h e  f ibr i ls  t h e m s e l v e s  d i s appea r ,  l e a v i n g  a smal l ,  r o u n d ,  
a r g e n t o p h i l  mass .  L a t e r  t h e  f i l a m e n t s  r e a p p e a r ,  t h e n  
r edepos i t  t h e i r  debr is ,  w h i c h  pers i s t s  for a t ime .  

T h u s  t h e  m e t a t e r m i n a l  a p p a r a t u s  m a n i f e s t s  cycl ic  
v a r i a t i o n s ,  w h i c h  recal l  t h e  t r a n s i t o r y  ex i s t ence  of 
co l l a te ra l s  o b s e r v e d  d u r i n g  in vivo or in vitro deve lop -  
m e n t  of n e r v e  f ibres.  

Nitrogen Fixing Microorganisms in the 
Alimentary Canal of Herbivorous Farm Animals 

I t  is gene ra l ly  k n o w n  t h a t  r u m i n a n t s  are  ab le  to  l ive  
for a long  t i m e  on  a d ie t  excess ive  in c a r b o h y d r a t e  b u t  
de f i c i en t  in n i t r o g e n  c o m p o u n d s .  T h e  d a t a  f o u n d  in t h e  
l i t e r a t u r e  i n d i c a t e  t h a t  t h e  da i ly  m i n i m a l  phys io log ica l  
n i t r o g e n  r e q u i r e m e n t  is a b o u t  10 g pe r  100 kg  of l iv ing  
weigh t .  Bu t ,  in m a n y  cases,  t h e  a m o u n t  of n i t r o g e n  los t  
da i ly  in  fmces a n d  u r i n e  is o f t en  g r e a t e r  t h a n  t h a t  
c o n t a i n e d  in t h e  fodder .  T h i s  i n d i c a t e s  t h a t  n i t r o g e n  of 
t h e  a i r  p r o b a b l y  e n t e r s  i n to  t h e  m e t a b o l i s m  of r u m i n a n t s  
in  t h e  s a m e  w ay  as in insec t s  l iv ing  on  a d ie t  poo r  in 
p r o t e i n s ;  t h a t  is, t h r o u g h  s y m b i o t i c  bac t e r i a .  

N i t r o g e n  f ix ing  b a c t e r i a  m a v  be  f o u n d  in t h e  r u m e n  
of r u m i n a n t s  a n d  in t h e  c~ecum of Equida?.  To t e s t  t h i s  
poss ib i l i ty ,  s l a n t  a g a r  t u b e s  c o n t a i n i n g  

0.5 % glucose  
0.2 % succ in ic  ac id  
0.5 % NaC1 
0 .1% CaCO.~ 
0 .1% MgSO~.7H20 
0.07 % K 2 H P O  4 
0.3 % K H 2 P O  4 
0-05 % CaC12 
0 .01% M n S O t  
0 .0001% NaM00~2H~O 
2.0 % a g a r - a g a r  

N%CO a (to PH 8.0) 
s te r i le  t a p w a t e r ,  

were  i n o c u l a t e d  w i t h  m a t e r i a l  t a k e n  f rom h e a l t h y  
a n i m a l s  (cows, sheep,  horses)  u n d e r  s ter i le  cond i t ions .  
Tes t s  r e v e a l e d  t h a t  t h e  c u l t u r e s  c o n t a i n e d  m a n y  s t r a i n s  
of n i t r o g e  n f ix ing  bac te r i a .  24 h o u r s  a f t e r  i n o c u l a t i o n ,  
v i g o r o u s  s t r a i n s  a p p e a r  as n u m e r o u s  smal l  (1 m m  d ia -  
m e t e r )  colonies.  D e v e l o p m e n t  p roceeds  r a p i d l y ;  w i t h i n  
5 -6  d a y s  (30°C) t h e  whole  sur face  of t h e  a g a r  s l a n t  is 
c o v e r e d  w i t h  a g e l a t i n o u s  mass  of bac t e r i a .  

T h e  c a p a c i t y  of t h e  b a c t e r i a  to  fix n i t r o g e n  on  a 
n i t r o g e n - f r e e  c u l t u r e  m e d i u m  does n o t  d i m i n i s h  a f t e r  a 
ser ies  of i n o c u l a t i o n s .  I n  t e s t i n g  t h e  n i t r o g e n  f i x a t i o n  of 
t he se  b a c t e r i a  t h e  c u l t u r e  m e d i u m  m e n t i o n e d  a b o v e  
was  used,  on ly  t h e  a m o u n t  of a g a r  was  O.05 % a n d  t h e  


