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of the  muscle  fiber. Th i s  o b s e r v a t i o n  is i m p o r t a n t ,  for i t  
wilt be recalled t h a t  a s imi la r  decrease  in t he  r e s i s t ance  of 
the  muscle  m e m b r a n e  has  been  shown  in t he  c r ab  to  re- 
su l t  f rom the  s t i m u l a t i o n  of t he  i n h i b i t o r y  n e u r o n  7. All 
of the  effects  of G A B  on t he  j u n c t i o n a l  p o t e n t i a l  were 
e l imina ted  b y  wash ing  t he  muscle  free of t he  a m i n o  acid 
or b y  per fus ing  w i t h  a so lu t ion  c o n t a i n i n g  10 -3 M picro-  
tox in  and  2.4 x 10 -4 M GAB.  

In  some ins tances ,  however ,  t he re  was mere ly  a s l ight  
change  in t he  h e i g h t  of t he  j u n c t i o n a l  p o t e n t i a l  a f t e r  G A B  
was added  (Figure  13), even  t h o u g h  the  c o n t r a c t i o n  was 
cons ide rab ly  reduced .  Th i s  r e su l t  recal led t he  idea  t h a t  t he  
i n h i b i t o r y  t r a n s m i t t e r  m a y  ac t  a t  some p o i n t  be t w een  the  
j u n c t i o n a l  p o t e n t i a l  a n d  t he  con t r ac t i l e  m a c h i n e r y ,  a n d  
t h a t  changes  in t he  m e m b r a n e  m a y  be  mere ly  i n c i d e n t a l  
side effects  8. T h e  p r o b l e m  t h e n  is w h e t h e r  a smal l  c h a n g e  
in the  h e i g h t  of t he  j u n c t i o n a l  p o t e n t i a l  could  poss ib ly  
lead to a large c h a n g e  in the  t ens ion  p roduced  b y  the  
muscle.  

This  ques t i on  was exp lored  b y  s t i m u l a t i n g  the  m o t o r  
n e u r o n  w i t h  pa i rs  of closely spaced  s t imul i  while  measu r -  
ing the  j u n c t i o n a l  p o t e n t i a l  g e n e r a t e d  in one f iber  a n d  t he  
t ens ion  exe r t ed  b y  the  en t i re  muscle.  Pa i r s  of s t imul i  sepa-  
r a t ed  b y  more  t h a n  2.5 ms p roduced  a doub le  j u n c t i o n a l  
p o t e n t i a l  (Figure  C). As t he  i n t e r v a l  b e t w e e n  the  f i rs t  a n d  
the  second s t imul i  was  increased,  t he  peak  depo l a r i za t i on  
of the  musc le  m e m b r a n e  was also increased,  un t i l  a max i -  
m u m  was r e a c h e d  w h e n  t h e  i n t e rva l  b e t w e e n  s t imul i  was  
a b o u t  5.3 ms. So b y  t h i s  t e c h n i q u e  t he  he igh t  of t he  junc -  
t iona l  p o t e n t i a l  could  be  var ied ,  a n d  t he  r e l a t i on  b e t w e e n  
the  he igh t  of t h e  j u n c t i o n a l  p o t e n t i a l  a n d  t he  t ens ion  
p roduced  b y  t he  muscle  could  be  d e t e r m i n e d  ( the  a s s um p-  
t ion  u n d e r l y i n g  th i s  m e t h o d  is t h a t  the  b e h a v i o r  of the  
single j u n c t i o n  a t  wh ich  t he  e lec t rode  is lodged is t yp i ca l  
of j unc t ions  t h r o u g h o u t  t he  muscle  ; record ings  w i t h  ex t r a -  
cel lular  e lec t rodes  a p p e a r  to  s u p p o r t  t he  a s sumpt ion ) .  
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C ~he double junctional or end plate potential produced by a pair 
of closely spaced stimuli applied to the 'fast' motor neuron (upper 
trace) and the tension produced by the closer muscle (lower trace; 

an increased tension gives a downward deflection) 

The  resu l t s  of a typ ica l  e x p e r i m e n t  are  p l o t t ed  as Fig- 
ure  D. A p p a r e n t l y  a smal l  c h a n g e  in t he  p e a k  depolar i -  
za t ion  of t he  j u n c t i o n a l  p o t e n t i a l  p roduced  a large c h a n g e  
in t he  t ens ion  exe r t ed  b y  the  muscle .  So i t  seems t h a t  even  
t he  smal l  decrease  in the  j u n c t i o n a l  p o t e n t i a l  s o m e t i m e s  
found a f te r  exposure  to  G A B  m a y  be  suff ic ient  to  a c c o u n t  
for a p r o n o u n c e d  c h a n g e  in t he  c o n t r a c t i o n  of t he  muscle .  
F r o m  our  results ,  i t  appea r s  p r o b a b l e  t h a t  G A B  inh ib i t s  

7 p. FATT and B. KATZ, J. Physiol. 1'21,374 (1953). 
s C. A. G. WIERSM*, Recent Advances in Invertebrate Physiology 

(University of Oregon Publications, Eugene 1957). - G. HOYLE, The 
Nervous Control o/ Muscular Contraction (Cambridge University 
Press, Cambridge 1957). 

t h e  c o n t r a c t i o n  of t he  muscle  b y  p r o d u c i n g  a decrease  in 
t h e  h e i g h t  of t he  j u n c t i o n a l  po ten t i a l .  
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D The relation between the peak depolarization in the junetional 
potential and the maximum tension produced by tile closer muscle 

W e  conc lude  t h a t  G A B  mimics  t he  effects  of t he  inh ib -  
i to ry  t r a n s m i t t e r  on  c rayf i sh  muscle  because  t h i s  a m i n o  
acid i nh ib i t s  t he  c o n t r a c t i o n  of t he  muscle  a n d  ac t s  on  
t h e  j u n c t i o n a l  p o t e n t i a l  l ike the  i n h i b i t o r y  t r a n s m i t t e r ,  
and  also because  i ts  ac t ion  is b locked  b y  p ic ro tox in .  

W.  G. VAN DER KLOOT a n d  J. ROBBINS 

Department o/ Pharmacology, New York University Col- 
lege o/Medicine and Department o[ Pharmacology, College 
o/ Physicians and Surgeons, Columbia University, New 
York, July 15, 1958. 

Rdsumd 

L 'ac ide  7 - a m i n o - b u t y r i q u e  e t  la f l -alanine r e p r o d u i s e n t  
Fac t ion  du  t r a n s m e t t e u r  i n h i b i t e u r  du sys t6me neuro -  
muscu la i r e  de l '6crevisse.  Ces deux  acides amin6s  d imi-  
n u e n t  la c o n t r a c t i o n  muscula i re .  L ' ac ide  7 - a m i n o - b u t y -  
r ique  r6du i t  la diff6rence de p o t e n t i e l  e t  a u g m e n t e  sa d6- 
compos i t ion .  L ' a c t i o n  de ces acides  a m i n f s  es t  b l o q u f e  
p a r  la p ic ro tox ine  c o m m e  l ' es t  celle du  t r a n s m e t t e u r  in-  
h ib i t eu r .  

H y p o t h a l a m i c  Nerve  Fibres  in the pars  tuberal i s  
and P ia -arachno id  T i s sue  of the Cat and their 

Degenerat ion  Pattern after a Les ion  in the 
H y p o t h a l a m u s  

M u c h  e x p e r i m e n t a l  d a t a  of t h e  las t  t en  years  h a v e  
s h o w n  t h a t  t he  func t i on  of t he  a n t e r i o r  p i t u i t a r y  g land  is 
in f luenced  by  t he  h y p o t h a l a m u s .  However ,  t he  s t r u c t u r e s  
a n d  the  precise  m e c h a n i s m s  of t h e  <,connecting link~> be-  
t w e e n  t h e  h y p o t h a l a m u s  a n d  t h e  a d e n o h y p o p h y s i s  re- 
m a i n s  st i l l  unse t t l ed .  I t  is widely  accep ted  t h a t  t he  secre- 
t ion  of t he  a n t e r i o r  p i t u i t a r y  is r egu la t ed  b y  h u m o r a l  
s u b s t a n c e s  f rom n e r v e  end ings  in t he  m e d i a n  eminence ,  
wh ich  are t r a n s m i t t e d  b y  h y p o p h y s e a l  po r t a l  vessels  to  
t he  cells of t he  pa r s  distal is ,  b u t  u n e q u i v o c a l  d a t a  wh ich  
s u p p o r t  or e s t a b l i s h  th i s  thes is  as the  sole or m a j o r  me-  
c h a n i s m  of r egu la t ion  are a b s e n t  (SAYERS, REDGATE and  
ROYCE1). Therefore ,  also o t h e r  s t r u c t u r e s  a n d  mecha -  

1 G. SAYERS, E. S. REDGATE, and P. C. ROYCE, Ann. Rev. Phy- 
siol. 20, 243 (1958). 
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n i s m s  of  t h e  n e r w m s  r e g u l a t i o n  o f  t h e  a d e n o h y p o p h y s i s ,  
s u c h  as  a d i r e c t  i n n e r v a t i o n  of  t h e  g l a n d  cells  of  t h e  
a d e n o h y p o p h y s i s  b y  h y p o t h a t a m i c  n e r v e  f ib re s  a n d  b y  
n e r v o u s  s t r u c t u r e s  o f  t h e  p e r i p h e r a l  a u t o n o m i c  n e r w m s  
s y s t e m  m u s t  be  t a k e n  i n t o  c o n s i d e r a t i o n  (HaH~ 2, URA- 
SOV 3, ~ETUZALS4,5). 

T h e  p r o b l e m  of  a d i r e c t  i n n e r v a t i o n  o f  t h e  a d e n o h y p o -  
p h y s i s  b y  h y p o t h a l a m i c  n e r v e  f i b r e s  w a s  i n v e s t i g a t e d  in 
n o r m a l  c a t s  a n d  in c a t s  w i t h  a l e s ion  in  t h e  h y p o t h a l a m u s .  
T h e  c a t s  w e r e  p e r f u s e d  t h r o u g h  t h e  h e a r t  w i t h  R i n g e r ' s  
s o l u t i o n  w a r m e d  to  b o d y  t e m p e r a t u r e ,  a n d  t h e n  w i t h  
1 3 %  f o r m a l i n  s o l u t i o n .  F r o z e n  s e c t i o n s  of  3.5 Ix t h i c k n e s s  
o f  t h e  p i t u i t a r y  w e r e  c u t  w i t h  t h e  d i e n c e p h a l o n  a t t a c h e d .  
T h e  s e c t i o n s  w e r e  i m p r e g n a t e d  a c c o r d i n g  to  t h e  Biel -  
s c h o w s k y - G r o s  m e t h o d  (Ro,~lEISe). 

",, 

CH 
/ 

Fig. l.---1)iagram of a midline sagittal section through the hypo- 
thalanms and pituitary gland of the (:at. Pl) - pars distalis, lrl" - 
pars tuberalis adenohypophyseos, NI. - neural lobe, I - lnfundi- 
bulunl*, CH - o p t i c  chiasma, CM - corpus mamillare, 11I - third 
ventricle, PA - pia-arachnoid, @ - indicates schematically the places 
where nerve fibres of the infundibulum pass into the pars tuberatis 
arid pia-arachnoid tissue, -} . degenerating nerve fibres, '2 --> -- cor- 

respond to Figure '2, a ~  correspond to Figure 3. × 1"2. 

N e r v e  f ib re s  a n d  n e r v e  f ib re  s t r a n d s  e n t e r  f r o m  t h e  
i n f u n d i b u l u m  i n t o  t h e  p a r s  t u b e r a l i s  a d e n o h y p o p h y s e o s .  
I n  F i g u r e  1 t h e  p l a c e s  w h e r e  h y p o t h a l a m i c  n e r v e  f i b r e s  
p a s s  o v e r  i n t o  t h e  p a r s  t u b e r a l i s  a r e  i n d i c a t e d  s c h e m a t i -  
ca l ly  ( + ) .  S m a l l  b u n d l e s  o f  n e r v e  f ib re s  we re  o b s e r v e d  to  
e n t e r  f r o m  t h e  m o s t  c r a n i a l  p a r t  of  t h e  i n f u n d i b u l u m  i n t o  
t h e  t i s s u e  l a y e r  o f  t h e  p i a - a r a c h n o i d  (P A,  Fig .  1) c r a n i a l  
to  t h e  p a r s  t u b e r a t i s  (1,1,,  F ig .  1). T h e s e  h y p o t h a t a m i c  
f ib re s  j o i n  t o  n e r v o u s  s t r a n d s  o f  d i f f e r e n t  s i zes  e x t e n d i n g  
in  t h e  p i a - a r a c h n o i d  t i s s u e .  

S t r a n d s  o f  f ine  n e r v e  f ib re s  p a s s  f r o m  t h e  i n f u n d i b u t u m  
p a r t i c u l a r l y  i n t o  t h e  d o r s a l  p a r t s  of  t h e  p a r s  t u b e r a l i s .  
T h e y  e n t e r  t h e  c o n n e c t i v e  t i s s u e  a n d  c a p i l l a r y  l a y e r  be -  
t w e e n  t h e  i n f u n d i b u l u m  a n d  t h e  p a r s  t u b e r a l i s  a n d  e x t e n d  
f u r t h e r  a m o n g  t h e  g l a n d  cell  c o r d s  a n d  t h e  b l ood  ves se l s .  
F i g u r e  2 i l l u s t r a t e s  t w o  s u c h  s t r a n d s  ( the  p o s i t i o n  of  t h e s e  
s t r a n d s  is  i n d i c a t e d  in  F ig .  1, 2-->). T h e y  a r e  c o m p o s e d  
of f ine  n e r v e  f ib re s  s h o w i n g  f u s i f o r m  e n l a r g e m e n t s .  Be -  
c a u s e  t h e  s t r a n d s  we re  c u t  off  in  t h e  s l ide ,  t h e  m a n n e r  of  
t h e  e x t e n s i o n  o f  t h e  s t r a n d s  f u r t h e r  i n t o  t h e  p a r s  t u b e r a l i s  

G. W. HAIR, Anat. Rec. 71, 141 (1938). 
a I. G. URASOV, Vest. Leningr. Univ. 7, 47 (1955), ill russian ; Engl. 

summary  in Int.  Abstr. Biol. ScL 7, 4 (1957). 
4 j .  METUZALS, Acta anat.  20, 258 (1954). 
5 j .  METUZALS, in Pathophysiologia Diencephalica, Internat,  Sym- 

posium, Milan, May 1956 (Springer, Wien 1958), p. t48. 
B. Ro.~EIs, Mikroskopische Technik (l.eibniz, Mfinchen 1948). 

* According to RIOCI G ~VISLOCKI, aud O'LEARy8), the median 
eminence is the bulbous part of the inftmdibulun~ down to the point 
where the straight  infundibular stem clearly commences. 

c o u l d  n o t  be  o b s e r v e d .  T h e  p o r t i o n s  o f  t h e  s t r a n d s  d i s t a l  
f r o m  t h e  i n f u n d i b u l u m  a r e  less  h e a v i l y  i m p r e g n a t e d  t h a n  
t h e  p o r t i o n s  n e a r e r  t h e  i n f n n d i b u l u m .  T h e s e  n e r v o u s  
s t r a n d s  in  t h e  c a t  m a y  be  c o m p a r a b l e  w i t h  t h o s e  a l r e a d y  
d e s c r i b e d  in t h e  h o r s e  4. 

I n  a m a l e  c a t ,  a l e s ion  w a s  m a d e  in t h e  h y p o t h a l a m u s  
b y  m e a n s  o f  t h e  m e t h o d  o f  H E s s L  T h e  l e s ion  w a s  c a u s e d  
b y  a h i g h - f r e q u e n t  c u r r e n t  b e t w e e n  a p a i r  of  e l e c t r o d e s  
0.25 m m  in d i a m e t e r .  T h e  d i s t a n c e  b e t w e e n  t h e  e l e c t r o d e s  
w a s  1-5 m m .  S u r v i v a l  t i m e  of  t h e  c a t  w a s  4 d a y s .  T h e  
d i r e c t  les ion e x t e n d e d  u n i l a t e r a l l y  o v e r  t h e  c a u d a l  p a r t  
of  t h e  nuc l .  p e r i v e n t r i c u l a r i s  a r c u a t u s  8, t h e  p o s t e r i o r  
h y p o t h a l a m i c  a r e a  a n d  t h e  a n t e r i o r  p a r t  o f  t h e  m a m i l l a r y  
b o d y .  Also s o m e  i n d i r e c t  d a m a g e  of  g l a n d u l a r  t i s s u e  of  
t h e  p a r s  t u b e r a l i s  n e a r  t h e  h y p o t h a l a m u s  w a s  c a u s e d  b y  
t h e  les ion.  

l:ig. 2. :Fwo nerve fibre strands from the infm~dibulum pass into 
the dorsolateral part of the pars tuberalis. The position of the s trands 
is indicated in Figure 1 hy `2 -->-. I - infundibulum, GC - nuclei of 
the gland cells of the pars tuberalis, A - s t rand oriented parallel to 
a capillary, 13 boundaries of the capillary slightly blackened by 
silver, 1,; - nucleus of an endothelial cell. The comwctive tissue layer 
l)etweell the llervolls atld glandular tisstles is not ilnpregnated. 

Cat. |{ielschowsky-Gros. x 800. 

I n  t h e  d o r s o - l a t e r a l  p a r t  of  t h e  p a r s  t u b e r a l i s  o f  t h e  
e x p e r i m e n t a l  a n i m a l  n e r v e  f ib re  s t r a n d s ,  p a r t l y  c o r r e -  
s p o n d i n g  to  t h o s e  i l l u s t r a t e d  in  F i g u r e  2, w e r e  b r o k e n  u p  
i n to  c o n s p i c u o u s  b e a d e d  f r a g m e n t s  a n d  g r a n u l a r  m a s s e s .  
F i g u r e  3 i l l u s t r a t e s  t w o  s t r a n d s  s h o w i n g  s u c h  t y p i c a l  de,- 
g e n e r a t i v e  a p p e a r a n c e s .  T h e  p o s i t i o n  o f  t h e s e  d e g e n e r a t -  
i ng  s t r a n d s  in r e l a t i o n  t o  t h e  d i f f e r e n t  p a r t s  o f  t h e  p i t u i t -  
a r y  is i n d i c a t e d  in F i g u r e  1 ( 3 + ) .  A p a r t  o f  t h e  n e r v e  

\V. R. ltEss, Das Zzoischenhirn (l~enno Schwabe & Co., Basel 
19.19). 

8 1). McK. 1,~mcn, (7,. B. \\qst.ocKt, J. 1.. ()'IA.:ARV, Res. l 'ubl, 
Ass. nerv. mont. Dis. 20, :~ {l:}.t0). 
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Fig. 3,--Two nerve fibre strands in the pars tuberalis showing typical 
degenerative appearances - granular masses and beaded fragments 
(qe). The position of the strands is indicated in Figure 1 by 3-~. 
GC - gland cell cords of the pars tuberalis, I - infundibulum. Cat. 

Bielsehowsky-Gros. × I000. 

fibres of the  i n fund ibu lum were b roken  up into loose 
nerve fibre f r agment s  and  granular  masses.  Such granular  
masses  and  beaded  f r agmen t s  ( { )  can  be followed f rom 
the  in fund ibu lum (I) con t inuous ly  in to  the  pars  tubera l i s  
be tween  the  g land cell cords  (GC), as is convinc ing ly  de-  
m o n s t r a t e d  in Figure  3. Some damage  of the  g land  cells 
caused by  the  lesion is ind ica ted  by  the  h e a v y  impregna-  
t ion of the  cell cords. 

The results  of the  p resen t  inves t iga t ion  indica te  t h a t  
considerable  n u m b e r  of h y p o t h a l a m i c  nerve  fibres pass  

Fig. 4.--Beaded fragments (,~) among the gland cells of the pars 
tuberalis, showing similar arrangement as degenerating nerves. The 
structures are probably processes of connective tissue cells. P preci- 
pitate of silver on the surface of the slide. Cat. Bielsehawsky-Gros. 

× 1000. 

f rom the  in fund ibu lum into p ia -a rachnoid  t issue and  in to  
d i f ferent  pa r t s  of the  pars  tuberal is ,  co n t r a ry  to  the  
general  opinion t h a t  few or no such  fibres exist .  

Granu la r  masses  could also be found a m o n g  the  g land 
cells in the  dorsal  pars  tubera l i s  of the  e x p e r i m e n t a l  ani-  
mal, b u t  n o t  in the  pa rs  tubera l i s  of no rma l  animals .  A t  
t he  p resen t  t ime,  it  is no t  possible to de t e rmine  exac t ly  
the  na tu re  of these  s t ruc tures .  Beaded  f r agmen t s  a m o n g  
the  gland cells of t he  pars  tubera l i s  (Figure 4), which  
could be easi ly i n t e rp re t ed  as degenera t ing  nerve  fibres, 
are p ro b ab l y  processes  of connec t ive  t issue cells. Such 
connec t ive  t i ssue  cells could be found  in t he  dorsat  pa rs  
tuberal is  of the  opera ted  animal .  

J.~IETUZALS 

ZoOlogisch Laboratoriurn der Ri]ksuniversiteit te Gro- 
ningen, Haren (Nederland), August 18, ]958. 

Zusctmmen[assung 
Mit der  Bie l schowsky-Gros-Methode  wurden  bei K a t z e n  

Nervenfase rn  un te r such t ,  die v o m  I n f u n d i b u l u m  in die 
Pars  tubera l i s  ziehen. Die Befunde  an  no rma len  Tieren 
und  an  einer  t ( a t ze  mi t  e iner  Hypotha tamus-L/£s ion  zei- 
gen, dass  eine beach t l i che  Zahl  h y p o t h a l a m i s c h e r  Fase rn  
in versch iedene  Teile der  Pars  tuberal is ,  sowie in das  
Gewebe der  P ia  und  der  Arachno idea  i ibergehen.  

Bei der  oper ie r ten  K a t z e  wurde  das Degenera t ionsb i ld  
der  in den  dorsa len  Teil 'der Pars  tubera l i s  z iehenden 
H y p o t h a l a m u s - F a s e r n  beschr ieben .  

I n f o r m a t i o n s  - I n f o r m a t i o n e n  - I n f o r m a z i o n i  - N o t e s  

S T U D I O R U M  P R O G R E S S U S  

Sur le d6doub lement  par entra tnement .  
La not ion de sursaturat ion  ~¢ r 6 m a n e n t e .  

Par G. AMIARD I 

Une va r i an te  du d6doub lemen t  spon tan6  des rac~- 
miques  par  cris tal l isat ion,  r 6 c e m m e n t  appel6e d6double-  

1 Services de Recherches Roussel-Uclaf, Paris, le 29 juillet 1958. 

m e n t  par  entra{nement ~, consis te  ~ p rovoque r  la cristall i-  
sa t ion  dans  une  solut ion r e n f e r m a n t  un exc~s de l '6nant io-  
m o r p h e  d6sir6 3-~. Si l 'op6ra t ion  est  condu i t e  dans  cer-  
ta ines  condi t ions ,  on recueitle une  quan t i t6  de c r i s taux  de 

2 G. AMIARD, Bull. Soc. chim. France 1956, 447. 
3 F. ST. K1PPING et W. J. POPE, J. chem. Soc. 7"J, 36 (1899). 

E. DAa~iOlS, C. R. Acad. Sci. 237, 124 (1953). 
5 A. WERNER, Ber. deutseh, chem. Ges. 47, 2171 (1914). 
6 R. DUCHINSKY, Festschrift Emil Barell, 375 (1936). 
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