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r e s p o n d i n g  m a t r i x  layer ,  as d e t e r m i n e d  b y  p l a n i m e t r i c  
m e a s u r e m e n t .  Co r r ec t i ons  for v a r i a t i o n s  in  cell  d e n s i t y  
were made .  F o r  f u r t h e r  deta i ls ,  see KALL£N'S paper .  

T h e  m i g r a t i o n  l aye r s  are  n o t  v i s ib le  u n t i l  a s h o r t  t ime 
a f t e r  t h e  m a x i m u m  of m i t o t i c  a c t i v i t y .  T h i s  c o n d i t i o n  is 
e x p l a i n e d  b y  t h e  f ac t  t h a t  t h e  cells w h i c h  are  f o r m e d  at 
t h e  p r o l i f e r a t i o n  m i g r a t e  l a t e r a l w a r d s  i n to  t h e  pe r iphe ry  
a n d  fo rm t h e r e  a m i g r a t i o n  layer ,  w h i c h  is s t i l l  l a te r  
d e l i m i t e d  f rom the  v e n t r i c u l a r  n e u r a l  e p i t h e l i u m .  

H. BERGQUIST 

Institute o/ Anatomy,  Medical Faculty University o/ 
Gothenburg, S~eden, October 10, 1956. 

Zusammen/assung 

M i t o s e z / t h l u n g e n  b e s t g t i g e n  da s  y o n  BERGQUIST und 
K'&LL~N 11 a n g e n o m m e n e  V e r h ~ l t n i s  zwi schen  Prol i fera-  
t i o n  u n d  s u k z e s s i v e r  Migra t ion .  D e r  R h y t h m u s  der 
M i t o s e a k t i v i t / i t ,  d e n  ]~ALLEN 1~ i m  r h o m b e n z e p h a l e n  
Tel l  des  N e u r a l r o h r e s  w g h r e n d  de r  u n g l e i c h e n  neuro-  
m e r i s c h e n  P h a s e n  n a c h g e w i e s e n  ha t ,  e n t s p r i c h t  also 
e i n e r / i h n l i c h e n  A k t i v i t ~ t  be i  d e r  s u k z e s s i v e n  Migra t ion  
in de r  Area  t h a l a m i .  

I m  U n t e r s c h i e d  zu r  M i t o s e a k t i v i t g t  in  d e n  g e n a n n t e n  
P r o l i f e r a t i o n s s t a d i e n  t r i t t  die s u k z e s s i v e  M i g r a t i o n  nur  
lokal  au f  (BERGQUIST14). 

E r s t  e in ige  Zei t ,  n a c h d e m  die Mi toseak t iv i t~ i t  ihr 
M a x i m u m  e r r e i c h t  ha t ,  e r s c h e i n t  die Mig ra t i ons sch i ch t .  
Dies  is t  w a h r s c h e i n l i c h  d a d u r c h  b e d i n g t ,  dass  bei  der 
P r o l i f e r a t i o n  die Zel len  im N e u r a l e p i t h e l  a n  de r  Ven- 
t r ike loberf l~ iche  e n t s t e h e n ,  in  d e r  V e n t r i k e l w a n d  in 
l a t e r a l e r  R i c h t u n g  w a n d e r n  u n d  s ich  z u m  Schluss  in 
e ine r  z u s a r n m e n h ~ t n g e n d e n  M i g r a t i o n s s c h i c h t  s a m m e l n ,  
die v o m  we l t e r  i n n e n  l i e g e n d e n  N e u r a l e p i t h e l  deu t l i ch  
a b g e g r e n z t  ist. 

Fig. 3.--Cross section through the diencephalon in chick embryo, 
stage no. 29, showing the migration layer II (migr. I I). Mag~ification 
× 33. a.c.th. - area caudalis thalami; a, com. post. - area commis- 

surae posterioris; a.m.th.,p, caud.-  area medialis thalami, pars catl- 
dalis; comp. post. -commissura posterior (=  caudalis}; migr. I -- 

migration layer I; migr. II migratioI~ layer II. 

Resul ts . - - ln  F i g u r e  1 t h e  d i f f e r e n t  e m b r y o n i c  s t ages  
are  m a r k e d  on  t h e  absc i s sa  a n d  t h e  r e l a t i v e  m i t o t i c  r a t e  
on  t h e  o r d i n a t e .  T h e  g r a p h  shows  t w o  m a x i m a  a t  s t ages  
18-20  a n d  28-29 ,  a n d  a m i n i m u m  a b o u t  s t age  25; t h e  
r e l a t i v e  m i t o t i c  r a t e  t h e n  dec reases  f rom s t a g e  30. Cor-  
r e s p o n d i n g  to  t h e  f i r s t - m e n t i o n e d  m a x i m u m ,  t h e  pos t -  
n e u r o m e r e s  ( =  t r a n s v e r s e  b a n d s )  d e v e l o p  in t h e  b r a i n .  
I m m e d i a t e l y  a f t e r  t he  m a x i m u m  (s tage  19) t h e  f i r s t  
m i g r a t i o n  l aye r  s t a r t s  to  d e v e l o p  (Fig. 2). I m m e d i a t e l y  
a f t e r  t h e  s econd  m a x i m u m  (s tage  29) t he  s e c o n d  mi-  
g r a t i o n  l a y e r  is v i s ib le  (Fig. 3). A t  s t age  37 a n d  l a t e r  no  
m i t o t i c  a c t i v i t y  occurs  a t  t h e  v e n t r i c u l a r  wal l  of t h e  
n e u r a l  tube .  

Conclusions.--The m i t o t i c  c o u n t s  t h u s  ve r i fy  t h e  re la-  
t i on  b e t w e e n  t h e  p r o l i f e r a t i o n  p rocesses  a n d  t h e  succes-  
s ive  m i g r a t i o n ,  s u p p o s e d  to  ex i s t  b y  BERGQUIST a n d  
K~LLI~N 11. 

i t  m a y  be  e m p h a s i z e d  t h a t  t h e  m i t o t i c  c h a n g e s  a c c o m -  
p a n y i n g  t h e  success ive  m i g r a t i o n  p rocesses  a re  s t r i c t l y  
local  p rocesses  (BERGQUrST14). T h e s e  c h a n g e s  m a y  
t h e r e f o r e  h a v e  a d i f f e r en t  bas i s  t h a n  t h o s e  r e l a t e d  to  t h e  
f o r m a t i o n  of n e u r o m e r i c  p a t t e r n s ,  w h i c h  h a v e  b e e n  
f u r t h e r  a n a l y z e d  b y  KALLI~N 15. 

On the  E n d o c r i n e  B a s i s  of  S e x u a l  Di f f erences  
in H e x o b a r b i t a l  S l e e p i n g - T i m e  in Rat s  

]]RODIE 1 h a s  r e c e n t l y  d e m o n s t r a t e d  t h a t  in  r a t s  there  
is a d i s t i n c t  s e x u a l  d i f fe rence  in t h e  d u r a t i o n  of hexo- 
b a r b i t a l  hypnos i s ,  f emales  s leep ing  longer  t h a n  males.  
H e  also s h o w e d  t h a t  t h e  a d m i n i s t r a t i o n  of e s t r a d i o l  to 
i n t a c t  ma le s  p r o l o n g e d  s l e e p i n g - t i m e  whe rea s  t e s tos te r -  
one  s h o r t e n e d  i t  in n o r m a l  females .  W e  h a v e  e x t e n d e d  
t h e s e  e x p e r i m e n t s  in  a n  a t t e m p t  t o  d i f f e r e n t i a t e  be tween  
t h e  poss ib le  d i r e c t  a c t i o n  of t h e  h o r m o n e s  a n d  t h e i r  in- 
d i r ec t  a c t i ons  w h i c h  r e su l t  f rom p i t u i t a r y  b l o c k a d e  and  
p e r i p h e r a l  i n h i b i t o r y  i n t e r a c t i o n s .  

Experiment  I. 20 ma le  a n d  20 f ema le  ra t s ,  140 160 g 
b o d y  weight ,  f r o m  the  S p r a g u e - D a w l e y  c o l o n y  were 
e m p l o y e d .  H a l f  of t h e  ma le s  a n d  ha l f  of t he  f ema les  were 
g o n a d e c t o m i z e d  Apr i l  6, 1956, a n d  o n  M a y  3 all  an ima l s  
r ece ived  100 m g / k g  h e x o b a r b i t a l  s o d i u m  i n t r a p e r i t o n e -  
al ly.  S l e e p i n g - t i m e  was  r e c o r d e d  as  t he  pe r iod  in rain 
f rom h e x o b a r b i t a l  i n j e c t i o n  t i l l  t h e  r e t u r n  of t i le  r i gh t i ng  
reflex.  

Experiment  2. T h e  i n t a c t  a n i m a l s  f r o m  e x p e r i m e n t  1 
were  g o n a d e c t o m i z e d  M a y  7, 1956. P r i o r  to  e v a l u a t i o n  
of s l e e p i n g - t i m e  t h e  a n i m a l s  were  t r e a t e d  da i ly  Ior 4 
days  w i t h  e s t rone  (10 ~g) or t e s t o s t e r o n e  p r o p i o n a t e  
(250/*g) s u b c u t a n e o u s l y ;  t h e s e  m a t e r i a l s  were  c o n t a i n e d  
in 0.1 ml  of co rn  oil w h i c h  also s e r v e d  as a con t ro l .  24 h 
a f t e r  t h e  f ina l  i n j e c t i o n  t he  a n i m a l s  r ece ived  100 mg/kg  
h e x o b a r b i t a l  sod ium.  T h e  t o t a l  n u m b e r  of r a t s  of each 
sex  was  d iv ided  i n to  t h r e e  g roups  of a b o u t  six r a t s  each, 

14 H. BERGQUIST, J, Embryol. exp. Morphol. ~, 15~ (1956). 
15 B. K/(LL~', KgL Fysiogr. SSllsk. Imnd Handl. (N.F,) 26 (1.956). 1 B. B. B~oDIE, J. Pharm. PharmacoL 8, I (1956). 
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and the  e x p e r i m e n t  was  run  on th ree  s e p a r a t e  occas ions  
{18 and  25 M a y  and  15 June ) .  T r e a t m e n t  was  r o t a t e d  
from week to  week so t h a t  all an ima l s  rece ived  bo th  
compounds  and  se rved  as contro ls .  
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c o n c e n t r a t i o n s  in t h e  l iver  which  m a r k e d l y  d i f fe red  
f rom males  to  females ,  t he  l a t t e r  s h o w i n g  a m u c h  sma l l e r  
concen t ra t ion .  The  d a t a  f rom the  p r e s e n t  e x p e r i m e n t s  
sugges ted  t h a t  r e mo v a l  of t he  p r i m a r y  sources  of sex  
s teroid  p roduc t ion  re su l t ed  in an i n t e r m e d i a t e  r a t e  of 
h e x o b a r b i t a l  des t ruc t ion ,  wh ich  in n o r ma l  a n i ma l s  is 
de layed  by  female  e s t rogens  and  inc reased  by  male  
androgens ,  and  t h a t  r e p l a c e m e n t  t h e r a p y  no rma l i zed  the  
responses  in the  a p p r o p r i a t e  sex. The  fa i lure  of t e s t o s t e r -  
one  p rop iona te  to s h o r t e n  s leep ing  t ime  of  s p a y e d  females  
and  of es t rone  to  increase  it in c a s t r a t e d  males  sugges t ed  
t h a t  p re -cas t r a t i on  sexua l  d e v e l o p m e n t  h a d  a f f e c t e d  
l iver enzyme  s y s t e ms  in such  a w a y  t h a t  t h e y  were  
capable  of r e spond ing  on ly  to the  h o r m o n e - t y p e  `*-hich 
s t i m u l a t e d  ear ly  d e v e l o p m e n t  a. If  t he se  c o n s i d e r a t i o n s  
be correc t  t hen  I~RODIF. 'S e x p e r i m e n t s  would  a p p e a r  to  
have  measured  p i t u i t a r y  b lockade  by  t e s t o s t e r o n e  in t he  
females and  by  es t rad io l  in the  males  or pe r iphe ra l  
e s t rogen -and rogen  antagonism as sugges t ed  by  I ' I ' ;LL E R I N 
et al. 4 for p e n t o b a r b i t a l  anaes thes i a .  

CREWER et al. ~, s t u d y i n g  p e n t o b a r b i t a l  anaes the s i a ,  
showed t h a t  the  d u r a t i o n  of hypnos i s  was dec rea sed  by  
t e s tos t e rone  in g o n a d e c t o m i z e d  an ima l s  of b o t h  sexes  
whereas  es t rad io t  a p p e a r e d  to have  l i t t le  e f fec t  in 
ova r i ec tomized  females.  DELLER1N el al. ~ p r e s e n t  d a t a  
sugges t ing  t h a t  p r o g e s t e r o n e  m a y  also l e n g t h e n  s leep ing  
t ime.  

R. A. El)GREY 

D i v i s i o n  o~ B i o l o g i c a l  Research ,  G, D. Sear le  & Co.,  
Chicago 80, I l l . ,  S e p t e m b e r  4, 7956. 

I(ffcet~ of castration and gonadM hormones on the duration of hexo- 
barbital hypnosis in rats. N ~ number of rats in group. S = diffe- 
i'cJme between bracketed groups significant at the 1% level; s = dif- 
ference between bracketed groups signifieaut at the 5% level; by 

Wilcoson Rank Sums Method 2. 

The resul ts  of t he  two  e x p e r i m e n t s  are shown  in the  
Figure. These  d a t a  c o n f i r m e d  t h e  sexua l  d i f ference  re- 
ported by  BRODIE, females  s leep ing  s ign i f i can t ly  longer  
than males.  Cas t r a t i on  of t he  males  caused  an increase 
in length of s l eep ing- t ime ,  so t h a t  t he  c a s t r a t e d  males did 
not differ  s ign i f i can t ly  f rom the  no rma l  females  ( P  > 
0-10), a l t h o u g h  the  m e d i an  d u r a t i o n  of s leep ing  t ime  was 
much sho r t e r  for  the  c a s t r a t e d  males .  H y p n o s i s  was 
shorter  for s p a y e d  t h a n  for i n t a c t  females,  bu t  this  
difference was no t  s ign i f ican t  ( P  > 0-10). This  experi-  
ment  was r e p e a t e d  on a n o t h e r  g roup  of ra t s  on Augus t  
28, 2 weeks a f t e r  g o n a d e c t o m y .  Resu l t s  were  essent ia l ly  
similar, e x c e p t  t h a t  the  s p a y e d  females  s lept  longer  t h a n  
the normal  females .  Median  s leeping t imes  for t he  four  
groups were :  n o r m a l  males  22 rain, c a s t r a t e  males  64 
rain; no rma l  f emales  105 rain, s p a y e d  females  120 rain. 

In the  second  e x p e r i m e n t  con t ro l  males  and  females  
showed essen t ia l ly  s imi lar  responses .  

Of pa r t i cu la r  i n t e r e s t  "*-as t he  fac t  t h a t  t e s t o s t e r o n e  
propionate  s h o r t e n e d  t h e  s leeping per iod  of t he  males  
whih, e s t rone  had  no  effect .  In  t he  females  es t rone  
produced a l e n g t h e n i n g  of h y p n o s i s  whereas  t e s t o s t e r o n e  
propionate  had  no effect .  

These d a t a  sugges t ed  t h a t  b o t h  male  and  female  sex  
steroids a f fec ted  h e x o b a r b i t a l  hypnos i s ,  b u t  t h a t  t he  
responses of t he  an imal s  to  t he  s te ro id  d e p e n d e d  upon  
the p r e - ea s t r a t i on  s t a t e  of the  an imal .  BRODIE has  shown  
that  h e x o b a r b i t a l  m e t a b o l i s m  resu l t ed  f rom e n z y m e  

2 F. WILCOXON, Biom. Bull, 1, 80 (1945). 

ZIt5 a rtlm e ~z/ass zt~tg 

Die Sch la fdaue r  ist nach  H e x o b a r b i t a l b e h a n d h m g  bet 
weibl ichen R a t t e n  l~tnger als bet m~innlichen, l ) u r c h  
K a s t r i e r u n g  wird  sie bet  m g n n l i c h e n  Tie ren  ver l t inger t ,  
bet weibl ichen verkt i rz t .  Bet o w t r i e k t o m i e r t e n  R a t t e n  
wird sie durch  Oes t ron  verlctngert .  T e s t o s t e r o n - P r o p i o -  
na t  ist  wirkungslos .  Bet k a s t r i e r t e n  m~innlichen R a t t e n  
wird  sie dagegen  d u r c h  T e s t o s t e r o n - l ' r o p i o n a t  ve rkf i rz t  
w~ihrend Oes t ron  ke inen  E inf luss  ha t .  

3 B. IL BRoDxF. (Fed. Prec. t t, 6.q2 i1950]) llas shown that hcxo- 
barbital localizes in the body fat, from which it is slowly released into 
the circulation, suggesting that the Iip:>tropic effects of the sex 
steroids may also be invc~lved. 

4 j .  P~.'.LI,ERIN, A. ]) ' [eRIe,  and  17.. I{OIIILLARII, Rev.  eanad .  Biol. 
13, '257 (195.1). 

• 5 M* CREVIER, A. I)'IoRIo, and E. ROBILLARI), iev.  canad. Biol. 
t~, 336 (1950). 

A c t i o n  o f  R e s e r p i n e  o n  t h e  5 - H y d r o x y t r y p t a m i n e  
( E n t e r a m i n e )  B i o s y n t h e s i s  a n d  M e t a b o l i s m  i n  

D o g s  a n d  R a t s  

~HORE el  al.I and  Pt,ET,~t'tIICR el a]. 2 have_" s h o w n  t h a t  
reserpine  p roduces  a re lease  of 5 - h y d r o x y t r y p t a m i n e  
(5-HT) f rom the  g a s t r o i n t e s t i n a l  mucosa ,  b lood  p la t e l e t s  
and  brain ,  a n d  the  c o n t e m p o r a n e o u s  a p p e a r a n c e  of an  
increased  u r ina ry  exc re t ion  of 5 - h y d r o x y i n d o l e a e e t i c  

1 p.  A. SIIORE, S, L, SILVER, a n d  B. B. BRODIE, Scienee 122, °84  
(19o5). - P. A. SItORE, A. PLETSCIIER, a n d  B. B. BRODIE, J, P h a r i n a -  
coI. 116, 51 (1956). 

g A. PLETSCHER, P. A. SHORE, a n d  t3. B. BRODIE, Science 122, 
374 (1955);  J .  P h a r m a c o l .  I16, .i6 (1956). 


