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a gene dosage  effect .  However ,  t h e  p h e n o t y p i c  d i s t i n c t i o n  
b e t w e e n  t h e  two  g e n o t y p e s  is n o t  a lways  clear.  

D u r i n g  t h e  w i n t e r  of  1954 a n o t h e r  s ample  of t he  s a m e  
F2  f ami ly  h a d  been  grown,  g iv ing  31 v a r i e g a t e d  a n d  25 
n o n - v a r i e g a t e d  p lan t s ,  whi le  in  a n o t h e r  backcross  f ami ly  
t he re  were  10 v a r i e g a t e d  a n d  20 n o n - v a r i e g a t e d  p lan t s .  
A s s u m i n g  t h a t  t h e  c h a r a c t e r  was  a lways  expressed  b y  
h o m o z y g o t e s  b u t  on ly  b y  a p r o p o r t i o n  p of he te rozygo tes ,  
t he  m e t h o d  of m a x i m u m  l ike l ihood gives a va lue  of p 
of 0.63 w i t h  95% f iducia l  l imi t s  of 0.38 a n d  0.88, I f  37% 
of h e t e r o z y g o t e s  were n o n - v a r i e g a t e d ,  t h e n  a p p r o x i m a t e l y  
10 of t he  25 n o n - v a r i e g a t e d  F2 p l a n t s  shou ld  h a v e  been  
he te rozygo tes .  5 of these  p l a n t s  were t e s t e d  b y  self ing a n d  
8 b y  b a c k c r o s s i n g  to  p r o v e n  h o m o z y g o u s  n o n - v a r i e g a t e d  
p lan t s .  T h e  r e su l t i ng  famil ies  were g r o w n  in 1955 a n d  
4 of t h e  13 p l a n t s  t e s t e d  were  s h o w n  to  h a v e  b e e n  he t e ro -  
zygotes  because  t h e y  s eg rega t ed  t h e  e x p e c t e d  p r opo r t i ons  
of v a r i e g a t e d  p rogeny .  T he  o n l y  obv i ous  seasona l  dif- 
ference  b e t w e e n  1954 a n d  1955 to  w h i c h  t h e  di f ference 
could  b e  a t t r i b u t e d  was  t h e  co lder  t e m p e r a t u r e  in May,  
t h e  m e a n  da i ly  m a x i m a  a n d  m i n i m a  be ing  2°C lower in  
1955. 

A n o t h e r  s ample  of t h i s  F2  fami ly  was sown in N o v e m -  
ber  1956. D u r i n g  t he  ensu ing  s u m m e r  on ly  5 o u t  of 33 
p l a n t s  showed  t h e  v a r i e g a t i o n  a n d  these  on ly  to a l imi ted  
ex t en t .  The  ra t io  v a r i e g a t e d :  n o n - v a r i e g a t e d  is app rox i -  
m a t e l y  1 : 3. I t  seems p r o b a b l e  t h a t  t h e  v a r i e g a t e d  p l a n t s  
were h o m o z y g o t e s  a n d  t h a t  t he  c h a r a c t e r  was  no t  ex-  
pressed  in t he  he te rozygotes .  D u r i n g  s u m m e r  v a r i e g a t i o n  
was a p p a r e n t l y  recessive.  The re  was a r eve r sa l  of dom-  
inance .  

These  e x p e r i m e n t s  show t h a t  v a r i e g a t i o n  in ' O r n a m e n -  
t a l  ka l e '  is n o t  o n l y  t e m p e r a t u r e - s e n s i t i v e  bu t ,  in  add i t ion ,  
t he  f r e q u e n c y  w i t h  w h i c h  i t  is expressed  di l fers  in  h o m o -  
zygotes  a n d  he te rozygo tes .  T h e  i n t e r a c t i o n  of these  t w o  
f ea tu re s  m a y  give  r ise to  t he  p h e n o m e n o n  of r eve r sa l  of 
d o m i n a n c e  a t  d i f f e ren t  t e m p e r a t u r e s .  
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Rdsumd 

L a  t r a n s m i s s i o n  de l ' a l b in i sme  p a n a c h 6  de .Brass]ca 
oleracea L. ne  d d p e n d  que  d ' u n  seul fac teur .  Chez ]es 
hd t6 rozygo tes  ce ca rac t~re  a p p a r a l t  £ basso t e m p 6 r a t u r e  
(7°C), ma i s  pas  ~ h a u t e  t e m p 6 r a t u r e  (21°C). Chez les 
h o m o z y g o t e s  te ca rac t~ re  se manf f e s t e  p r o b a b l e m e n t  tou-  
jours ,  t o u t  en  r e s t a n t  peu  p rononc6  ~ des  t e m p 6 r a t u r e s  
p lus  61ev6es. Ainsi  il y a u n e  i nve r s ion  du  ca rac t~ re  domi -  
n a n t  avec  c h a n g e m e n t  de  t e m p 6 r a t u r e .  

The  Effects  of  7 - A m i n o b u t y r i c  A c i d  and P i c r o -  
tox in  on  the  J u n c t i o n a l  P o t e n t i a l  and  the  C o n -  

t rac t ion  of Crayf i sh  Musc le '  

S t i m u l a t i o n  of t h e  i n h i b i t o r y  n e u r o n  of t he  o p e n e r  
muscle  of t he  c r ay f i sh  claw n o r m a l l y  reduces  t h e  con t r ac -  
t ion.  B u t  t h e  i n h i b i t i o n  r e su l t i ng  f rom th i s  s t i m u l a t i o n  is 
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g rea t ly  r educed  in t h e  p resence  of p ic ro tox in* .  I t  is also 
k n o w n  t h a t  7 - a m i n o b u t y r i c  acid (GAB) i n h i b i t s  t he  con-  
t r a c t i o n  of c rayf ish  muscle  S . I t  t he re fo re  seems  poss ib le  
t h a t  G A B  mimics  t he  ac t ion  of t he  i n h i b i t o r y  t r a n s m i t t e r  
on  t he  muscle.  Th i s  idea would  be  s u p p o r t e d  if t h e  a c t i o n  
of GAB,  like t h a t  of the  i n h i b i t o r y  t r a n s m i t t e r ,  were  
b locked  b y  p icro toxin  ( the b lock ing  of G A B ' s  a c t i o n  b y  
p i c ro tox in  ha s  been  d e m o n s t r a t e d  on  t he  C r u s t a c e a n  
h e a r t  4). 
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A and B Junctional potentials recorded with an intracelhflar elec- 
trode before ( - - )  and after ( - - - )  the p'erfusion of tim nmscle with 

~2.4 × 10 -4 M GAB 

O u r  resu l t s  s show t h a t  when  G A B  was i n t r o d u c e d  i n to  
t h e  pe r fus ion  fluid,  t he  response b y  t he  muscle  to  s t i m u -  
l a t i on  of t h e  m o t o r  neu ron  a t  60/s was  s l ight ly  r educed  b y  
c o n c e n t r a t i o n s  of G A B  as low as 3-7 × 10 -e M (0-38 t~g] 
ml)  ; i nva r i ab ly ,  con t r ac t i ons  were comple te ly  e l i m i n a t e d  
b y  10 -a M GAB.  The  GAB effect was readi ly  reversed  b y  
wash ing  t h e  c law free of the  amino  acid or b y  pe r fus ing  
w i t h  a so lu t ion  con ta in ing  10 -4 M p ic ro tox in  a long  w i t h  
t h e  GAB.  F r o m  th i s  resul t  i t  is clear t h a t  p i c ro tox in  does 
b lock  t he  i n h i b i t o r y  ac t ion  of GAB on c rayf i sh  muscle .  

Th i s  ev idence  b y  itself does not  prove  t h a t  G A B  is t he  
i n h i b i t o r y  t r a n s m i t t e r ,  because con t r ac t i ons  were also 
b locked  comple t e ly  b y  o the r  amino  acids, 10 -2 M fl-ala- 
n ine  for  example .  And the  ac t ion  of f l-alanine was also 
b locked  b y  p ic ro tox in  ~. 

W e  h a v e  s tud ied  the  effects of G A B  a n d  of p i c ro tox in  
on  t he  m e m b r a n e  of the  closer muscle  b y  t he  use of i n t r a -  
ce l lu lar  e lectrodes.  Af te r  2.4 × 10 -4 M G A B  was  per -  
fused  a r o u n d  t he  muscle,  t he re  was l i t t le  c h a n g e  in t h e  
r e s t ing  p o t e n t i a l  of t he  muscle  fiber. B u t  w h e n  t h e  ' f a s t '  
m o t o r  n e u r o n  was s t i m u l a t e d  while  G A B  was  p r e s e n t  
t h e r e  was usua l ly  a d i s t inc t  decrease  in the  h e i g h t  of t he  
j u n c t i o n a l  po t en t i a l  (Figure A). And  G A B  also p r o d u c e d  
a p r o n o u n c e d  increase in the  r a t e  of decay  of t he  j u n c t i o n a l  
po ten t i a l ,  which  suggests  t h a t  G A B  reduces  t he  r e s i s t ance  
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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  
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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 .  
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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 -  
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