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c h r o m o s o m e s  of coccids ()bey qui te  a d i f f e ren t  law 
pa r t i cu l a r l y  in r e spec t  to  o r i en t a t i on  a n d  a n a p h a s e  
d i s junc t ion ,  which  is paral lel .  I t  is, therefore ,  no t  unl ike ly  
t h a t  these  c h r o m o s o m e s  h a v e  a " d i f f u s e "  c e n t r o m e r e  

Fig, 6. Mctaphase tI, polar view. 

steri le  in b o t h  sexes,  b u t  female  h y b r i d s  are sa id  to  come  
on h e a t  and  ve ry  ra re ly  p roduce  foals to  the  s ta l l ion  or 
the  jack-ass .  There  are no records  of fert i le  male  mules  
or h innies .  

s imi la r  to t h a t  of L c p i d o p t e r a  (FEDELEY l, SUOMALAI- 
SEN 2) and  LUZULA (CASTRO, CAMARA and  MALHEIROS3). 
*-'~IENDES a has  for t he  f i rs t  t i m e  r e p o r t e d  to  have  seen the  
pos i t ion  of p r i m a r y  cons t r i c t ion  as a n o n - s t a i n i n g  gap  in 
an h e t e r o p t e r a n  species,  Dysdercus, be long ing  to t he  
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Fig. 7.-Anaphase 11. 

fami ly  Py r rhoco r idae .  I t  is, the re fore ,  no t  qu i te  im- 
p robab le  to  e x p e c t  a s imi la r  c e n t r o m e r i c  cons t r i c t i on  in 
the  c h r o m o s o m e s  of o the r  h e t e r o p t c r a n s  as well. An 
e x p e r i m e n t a l  ve r i f i ca t ion  s imi la r  to  t h a t  of LACOUR ~ in 
LUZVLA and  HUGHES-SCHRADER and  RIS s in Steatococcus 
is indeed  des i rab le  to  s u p p o r t  th is  s t a t e m e n t .  

t aill greatly indebted to Dr. M. L. BHATIA, Head of the Depart- 
ment of Zoology, University of Delhi, for constant encouragement 
and to 1)r. R. 1. SAtEEn, Section of Insect detection and Identifica- 
tion, U. S. Department of Agriculture, Washington, 25, for kindly 
determining the specimen. 

M. K. DUTT 

Department o/ Zoology, University o/ Delhi, 8, India, 
December 21, 1954. 

Rdsumd 
Bagrada picla F, m~le poss~de 14 c h r o m o s o m e s  d o n t  

une pai re  X - Y ,  T o u s l e s  c h r o m o s o m e s  s o n t  monocen -  
t r iques  g l ' e x c e p t i o n  de I 'Y chez lequel  il es t  imposs ib le  
de t r o u v e r  un cen t rom~re  localis6. Les au t r e s  616ments 
p e u v e n t  ~tre, selon leurs  d imens ions  e t  la pos i t ion  du 
cen t rom~re ,  r a t t a c h 6 s  ~t six t y p e s  di f f6rents .  

I H. F~:DERt.EY, Soc. sci. Fenn. 13, I {19t5). 
• a E. SUOMAI,AINEN, Hereditas. 39, 88 (1953). 
3 D. CASTRO, A. CAMARA and N. MALm:tROS, Proe. 8th Int. Congr. 

Genet. Stockholm 548. 
¢ I.. O. T. MENnES, Bragantia. 9, 53 (1949). 

I.. F. LACmm, Heredity, Suppl. 6, 77 (1952). 
6 S. HUGHES-SCHRAOER and H. Rxs, J. exp. Zool. 87, 4~9 (1941). 

N o t e s  on  the  C y t o l o g i c a l  F e a t u r e  of  M a l e  
S t e r i l i t y  in  t h e  M u l e  ~ 

The mule and  h i n n y  are n o t e d  for t he i r  s t r e n g t h  and  
e n d u r a n c e ;  t h e y  are good workers ,  be ing  ac t ive  and  
r e s i s t an t  to  s ickness.  In  genera l ,  mules  a n d  h innies  are 

1 Contribution No. 326 from the Zoological Institute, Faculty 
of Science, Hokkaido University, Sapporo, Japan. With a financial 
aid from the Scientific Research Fund of the Ministry of Education. 

1 
Fig. l. Spermatogonial chromosomes of the horse. 

The cy to logica l  s t u d y  of the  mule  has  r e m a i n e d  in- 
comple te .  The  c h r o m o s o m e s  of the  mule  h a v e  been  
s tud ied  by  "vVoDSEDALEK 1 and  LEON 2 who r e p o r t  51 a n d  
38 c h r o m o s o m e s ,  respec t ive ly .  In  the  l ight  of t h e  resul ts  
of the  c h r o m o s o m e  inves t iga t ions  on t h e  horse  a n d  ass 
by MAKINO e, the  r e inves t i ga t i on  of t h e  m u l e  c h r o m o -  
somes  is desi rable ,  because  the  work  of b o t h  WODSEDA- 
LEK and  LEON is u n s a t i s f a c t o r y  by  p r e s e n t - d a y  s t a n d a r d s .  
The p r e s e n t  s t u d y  b e c a m e  possible  t h r o u g h  the  c o u r t e s y  
of Dr, Y. NlSHIKAWA who p laced  the  t e s t i cu la r  ma te r i a l  
of a mule  a t  t he  a u t h o r ' s  disposal .  The s p e c i me n  which  
fu rn i shed  the  mater ia l  for th is  s t u d y  was a male  mule,  
t h r ee  years  of age, p r o d u c e d  by  cross ing  of a j ack-ass  
wi th  a mare .  

2 
Fig. 2.-Spermatogonial chromosolnes of the ass. 

Before dea l ing  wi th  the  a c c o u n t  of t he  mule,  it seems 
necessa ry  to  p r e s e n t  some desc r ip t ions  on the  cy to -  
logical fea tures  of t he  horse  and  ass, hased  on the  resul ts  
of t he  p r e s e n t  a u t h o r ' s  fo rmer  s tudies .  The  n u m b e r  of 
c h r o m o s o m e s  of t he  horse  was r e p o r t e d  to  be 66 in 
diploid (MAKINO4). The  d ip lo id  c o m p l e m e n t  shows  a t  
least  12 V - s h a p e d  c h r o m o s o m e s ,  each be ing  cha rac te r i z -  
ed by  s u b m e d i a n  c e n t r o m e r e s  w i t h  d iss imi lar  a r m s  
(Fig. 1). T h e y  are very  p r o m i n e n t  in a p p e a r a n c e  in 
c o n t r a s t  to  the  o the r s  w i th  t e r m i n a l  c e n t r o m e r e s .  

The  a u t h o r ' s  obse rva t i ons  (MAKINO ~) r evea l ed  t h a t  in 
genera l  m o r p h o l o g y  the  c h r o m o s o m e s  of t he  ass were  
v e r y  s imi lar  to  those  of the  horse  t h o u g h  no t  en t i r e ly  
ident ical .  The diploid  c o m p l e m e n t  of t he  ass cons is t s  of 
66 c h r o m o s o m e s  which reduce in meiosis  in to  33 b iva-  
lents .  There  are, as in t he  horse,  a t  leas t  12 e l e m e n t s  

i j .  E. WODSEDALEK, Biol. Bull. 30, 1-56 (1916). 
~" M. VAN LEON, Ann. Gembloux 1938, 44. 
3 S. MAKINO, Cytologia 18, 26-38 (1943); Zool. Mag. (Tokyo) 56, 

8-15 (1944); Cytoiogia 16, 288 (1952). 
4 S. MAKINO, Cytologia 13, 26 (1943); Zool. Mag. (Tokyo) 56, 8 

(1944). 
5 S. MAKINO, ZOOl. Mag. (Tokyo} 56, 8 (1944); Cytologia 16, 288 

(1952), 
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c h a r a c t e r i z e d  b y  s u b m e d i a n  c e n t r o m e r e s  in t he  com-  
p l ex  (Fig. 2). B u t  c loser  c o m p a r i s o n  revea l s  t h e  c o n s t a n t  
occu r r ence  of a pa i r  of c o n s i d e r a b l y  la rge-s ized  J - s h a p e d  
c h r o m o s o m e s  w i t h  s u b t e r m i n a l  c e n t r o m e r e s  in t he  ass 
( i n d i c a t e d  b y  a r rows  in Fig, 2). Since such  a pa i r  does  
no t  ex i s t  in t he  c o m p l e x  of t h e  horse ,  i t  r e ad i l y  se rves  
to  d i f f e r e n t i a t e  cy to log ica l ly  t h e  ass f rom the  horse .  

Figs. 3 4, Spe rmatogon ia l  chromosomes  of the mule.  x ,10Oil. 

g e n e r a t i n g  cell  debr i s .  In  s t r i k i n g  c o n t r a s t  to  the  s h r i n k -  
age of t h e  s e m i n i f e r o u s  t ubu l e s ,  t h e  i n t e r s t i t i a l  t i s sue  
shows  a r e m a r k a b l e  d e v e l o p m e n t  b e t w e e n  t h e  wide ly  
s e p a r a t e d  t u b u l e s .  T h e  s t r u c t u r a l  d i f fe rence  of t h e  
t e s t i c u l a r  t i s sue  is v e r y  s t r i k i n g  b e t w e e n  t h e  mule  a n d  a 
horse  of s i m i l a r  age ( three  years  old),  as seen in F igu res  
6 a n d  7, 

T h e  c h r o m o s o m e s  of t he  mule  were  s t u d i e d  in t he  
s p e r m a t o g o n i a l  d iv is ion ,  s ince  t he  sec t ions  of t h e  m u l e  
tes t i s  s h o w e d  no  cells in process  of me io t i c  d iv is ion .  The  
n u m b e r  of c h r o m o s o m e s  was f o u n d  to  be  t he  s a m e  in 
t he  mule  a n d  i ts  p a r e n t  an ima l s ,  ho r se  a n d  ass, n a m e l y  
66 in d ip lo id  (Figs.  3 a n d  4). I n  gene ra l  m o r p h o l o g y ,  t h e  
c h r o m o s o m e s  of t he  mute ,  ho r se  a n d  ass were f o u n d  also 
to  be v e r y  s imi l a r  b u t  n o t  e n t i r e l y  iden t ica l .  T h e  d ip lo id  
se t  of t h e  mu le  c o n t a i n s  also a t  l eas t  12 c h r o m o s o m e s  
w h i c h  a re  r e m a r k a b l e  for h a v i n g  s u b m e d i a n  c e n t r o -  
meres .  T h e  m o s t  n o t i c e a b l e  f e a t u r e  of t h e  mu le  c h r o m o -  
somes ,  h o w e v e r ,  is t h e  occu r r ence  of a J - s h a p e d  e l e m e n t  
of c o n s i d e r a b l y  large-size,  s ingle  in n u m b e r  ( ind ica t ed  b y  
a n  a r r o w  in Figs.  3-4).  I t  is e v i d e n t  t h a t  t h i s  J - s h a p e d  
e l e m e n t  o r i g i n a t e d  f rom t h e  ass. F r o m  the  cy to log ica l  
p o i n t  of v iew,  t he re fo re ,  t h i s  J - s h a p e d  c h r o m o s o m e  
se rves  as  a s t r i k i n g  c r i t e r i on  for  d i s t i n g u i s h i n g  t h e  
c h r o m o s o m e  p a t t e r n  of t he  mu le  f rom t h a t  of t h e  p a r e n t  
species.  

Fig, 6, Steri le seminiferous tubuh 's  of t i le  mule  test is ,  x 80, 

I t  was t h u s  s h o w n  t h a t  the  d e g e n e r a t i o n  of ma le  ger in-  
cells of t h e  mule  which  d i r ec t ly  leads  to  s t e r i l i t y  t o o k  
place d u r i n g  an  e a r l y  s t age  of t h e  me io t i c  p r o p h a s e  a n d  
no  s p e r m a t o z o a  were p roduced .  T h e  mu le  f r o m  w h i c h  
t h e  p r e s e n t  m a t e r i a l  was de r ived ,  s h o w e d  n o r m a l  sex  
d r ive  a n d  m a t e d  w i th  mares ,  b u t  was c o m p l e t e l y  s ter i le .  

Fig, 5 , -Showing  pycnot ic  degenera t ion  of spe rmatogon ia l  cells in the 
nmle testis, x 500. 

So fa r  as t h e  t e s t i c u l a r  m a t e r i a l  here  u n d e r  s t u d y  is 
c o n c e r n e d ,  t h e  s p e r m a t o g o n i a l  d iv i s ion  p roceeds  regu-  
l a r l y  in t he  mu le  tes tes ,  b u t  t he  s p e r m a t o g e n e s i s  does  
n o t  p roceed  b e y o n d  a n  e a r l y  me io t i c  p r o p h a s e .  The  
germ-ce l l s  d e g e n e r a t e  w i t h o u t  f o r m i n g  t he  m e t a p h a s e  
sp ind le  of t h e  f i r s t  me io t i c  d iv is ion .  I t  s eems  p r o b a b l e  
t h a t  t h e r e  are  a lso m a n y  w h i c h  u n d e r g o  d e g e n e r a t i o n  in 
t h e  s p e r m a t o g o n i a l  s t age  w i t h o u t  go ing  t h r o u g h  meios is  
(Fig. 5). T h u s  t he  me io t i c  d iv i s ion  is e n t i r e l y  a b s e n t  in 
t h e  mu le  t e s t e s  a n d  no  s p e r m a t o z o a  are fo rmed .  The  
s e m i n i f e r o u s  t u b u l e s  of t h e  t e s t e s  show a r e m a r k a b l e  
dec rease  in d i a m e t e r  a n d  c o n t a i n  a v e r y  s m a l l  n u m b e r  of 
germ-ce l l s  (Fig. 6). I n  t h e  m a j o r i t y  of t u b u l e s ,  o n l y  one 
or t w o  l aye r s  of such  cells l ine t h e i r  i n n e r  wall ,  a n d  m o s t  
of t h e  cells f o u n d  t h e r e  are s p e r m a t o g o n i a .  The  t u b u l a r  
l u m i n a  are  e m p t y ,  or s o m e t m l e s  c o n t a i n  a mass  of de-  

Fig. 7. Seuiiniferous tubules  of the horse testis.  × 80, 

The  cy to log ica l  p h e n o n l e n a  of s t e r i l i t y  here  o b s e r v e d  
in t h e  ma le  mule  show genera l  s i m i l a r i t y  to  t hose  of 
h y b r i d  s t e r i l i t y  in t h e  cross  b e t w e e n  Drosophila melano- 
gaster a n d  D. simulans. These  t w o  species possess  m e t a -  
p h a s e  c h r o m o s o m e s  w h i c h  a p p e a r  qu i t e  i d e n t i c a l  e ach  
o the r ,  w h e rea s  t h e  h y b r i d s  b e t w e e n  t h e m  are  com-  
p l e t e l y  s ter i le .  N e i t h e r  s p e r m a t o g e n e s i s  n o r  oogenes i s  
a d v a n c e  b e y o n d  s p e r m a t o g o n i a  a n d  o o g o n i a  in t h e  
h y b r i d  g o n a d s  (KERKISl). S t u r t e v a n t  2 s h o w e d  t h a t  t h e  
a r r a n g e m e n t  of genes  was d i f f e r en t  b e t w e e n  these  t w o  
species  of Drosophila. I t  was a s s u m e d  t h a t  s t r u c t u r a l  

1 j .  KI-'RKIS, J.  }'.'xp. Zo()l. 66, 177 {P.):{:I); Amer. Nat.  M), s l  
( l ',)36). 

2 A. n .  STURTEVANT, (~enetics ,~, 4NN (l~.~l)); 6, 1~9 (192l) ;  
Carnegie  Inst .  Publ..1.99, I (19'29). 
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d i f fe rences  in  gene  s e q u e n c e  b e t w e e n  t h e  p a r e n t a l  
c h r o m o s o m e s  m a y  be  t h e  cause  of fa i lu re  of p a i r i n g  a t  
meiosis  in h y b r i d s .  B u t  i t  is k n o w n  t h a t  in Drosophila, 
fa i lure  of pa i r i ng  is n o t  due to  mere  m e c h a n i c a l  imped i -  
m e n t s .  P r o b a b l y ,  fa i lu re  of synaps i s  in h y b r i d s  m u s t  be  
due  to  a c o m b i n a t i o n  of m e c h a n i c a l  a n d  phys io log ica l  
i m p e d i m e n t s .  I t  s h o u l d  be  cons ide red ,  as p o i n t e d  o u t  
b y  WHITE 1, t h a t  e ach  of t h e  p a r e n t a l  species  p r o b a b l y  
c o n t a i n s  w i t h i n  i ts  c h r o m o s o m e s  a large  n u m b e r  of genes  
w h i c h  con t ro l  m a n y  phys io log ica l  p rocesses  e s sen t i a l  to  
fer t i le  r e p r o d u c t i o n .  The  fer t i le  o f f sp r ing  m a y  be 
p r o d u c e d  w h e n  all  t he se  genes  are  su f f i c i en t ly  i den t i ca l  
in  t he  two  p a r e n t s .  

S. MAKINO 

Zoological Institute, Faculty o/ Science, Hokkaido 
University, Sapporo, Japan,  February 18, 1955. 

Zusammen/assung 

U n t e r s u c h u n g e n  de r  S p e r m a t o g e n e s e  b e i m  P f e r d  u n d  
Esel  h a b e n  die d ip lo ide  C h r o m o s o m e n z a h l  66 u n d  die 
hap lo ide  Z a h l  33 e i n d e u t i g  e rgeben .  Die gleiche Zah l  66 
k a n n  b e i m  Maulese l  f e s tgese t z t  werden .  Der  H o d e n  des 
Maulese ls  e n t h ~ l t  ke ine  S p e r m a t o z y t e n t e i l u n g ,  t r o t z d e m  
S p e r m a t o g o n i e n t e i l u n g  v o r h a n d e n  ist.  U n f r u c h t b a r k e i t  
b e i m  Maulese l  wegen  Mange l s  b e i d e r  R e i f e t e i l u n g e n  h a t  
s ich  m i t  S i c h e r h e i t  f e s t s t e l l en  lassen.  

1 M. J. D. WHtTE, Animal Cytology and Evolution, 2nd ed. 
(Cambridge Univ. Press, 1954). 

De l 'exis tence  d'une mul t ip l i ca t ion  de n o y a u x  
dans  le cerveau du rat apr~s la na i s sance  

Au cours  de r e c h e r c h e s  a n t 6 r i e u r e s  1, il a 6t6 d 6 m o n t r 6  
que  l ' ae ide  d 6 s o x y p e n t o s e n u c l 6 i q u e  (A.D.N.)  du  e e r v e a u  
c o n t i n u e  ~ s ' a e c r o i t r e  apr6s  la na i s s ance  chez  c e r t a i n e s  
espbces a n i m a l e s  te l les  que  le ra t ,  le chien ,  le cha t ,  le l ap in  
a ins i  que  chez  l ' h o m m e .  E t a n t  d o n n 6  que  la q u a n t i t 6  
m o y e n n e  d ' A . D . N ,  des  n o y a u x  ne s u b i t  pas  d a n s  ces con-  
d i t i ons  de v a r i a t i o n s  sens ib les ,  il c o n v e n a i t  de  d6du i r e  
de  l ' a c c r o i s s e m e n t  de t ' A . D . N ,  une  a u g m e n t a t i o n  d u  
n o m b r e  des  n o y a u x ,  vo i re  des  eellules.  Ce t t e  n o t i o n  es t  
4 v i d e m m e n t  e n  c o n t r a d i c t i o n  avec  les d o n n 6 e s  c tass iques  
se lon lesquel les  la  m u l t i p l i c a t i o n  cellulaii-e se t e r m i n e  "~ 
ta na i s sance .  I1 nous  a donc  p a r u  i n t 6 r e s s a n t  de c h e r c h e r  
d a n s  une  6rude  h i s to log ique  la  c o n f i r m a t i o n  de la 
m u l t i p l i c a t i o n  nuc l6a i re  p o s t - n a t a l e ,  au  n i v e a u  du  
ce rveau .  P a r  la m S m e  occas ion,  il 6 t a i t  i n t 6 r e s s a n t  de 
d6f in i r  la  n a t u r e  des cel lules qu i  c o n t i n u e n t  ~ se m u l t i -  
plier.  C o m p t e  t e n u  de l ' a c c r o i s s e m e n t  de I 'A .D.N.  qu i  
est ,  chez  le r a t ,  de l ' o rd r e  de 11 ,4% p a r  j o u r  j u s q u ' a u  
15 e jour ,  on p o u v a i t  p r6vo i r  que  le t a u x  des eel lules en  
mi toses  do l t  6t re  t r6s  faible,  s u r t o u t  s i c e s  mi toses  ne  s o n t  
pas  de  tongue  dur6e .  Auss i  n ' a v o n s - n o u s  pas  6t6 6 tonn6s  
de  l ' imposs ib i l i t 6  de m e t t r e  en  6v idence  d i r e c t e m e n t  des 
mi toses  au  n i v e a u  du  c e r v e a u  de r a t  d a n s  les p r e m i e r s  
15 j o u r s  apr6s  la  na i s sance .  N o n s  a v o n s ,  de ce fai t ,  
p roc6d6 ~ l ' i n j e c t i o n  de co lch ic ine  a v a n t  le p r616vemen t  
e t  t ' e x a m e n  des coupes  de ce rveau .  

Nos  essais  o n t  por t6  sur  8 r a t s  d o n t  t 'fige v a r i a i t  de 
4 ~ 8 jours ,  qu i  o n t  resu  0,1 m g  de co lch ic ine  p o u r  100 g 
de po ids  f ra is  en  i n j ec t i on  sous -cu tan6e ,  puis  0,2 m g  

Microphotographie h l'immersion d'une z6ne profonde de l'h6mi- 
sphbre. On remarque facilement l'existenee de 4 mitoses typiques tsur 
une diagonale allant du coin inf6riem gauche au coin sup6rieur droit) 
d'616ments de nature gliale. (Rats flg6s de 8 jours.) (H6matoxyline au 

fer seule; grossissement x 650.) 

apr6s  u n  i n t e r v a l l e  de 3 h. Les a n i m a u x  o n t  6t6 sacrifi6s 
2 h apr6s  la  2 e i n j ec t ion .  Les c e r v e a u x  pr61ev6s o n t  6t6 
fix6s au  l iqu ide  de B o u i N  e t  inc lus  h la pa ra f f ine .  Les 
coupes  o n t  6t6 color6es a u x  t e c h n i q u e s  usuel les  : h 6 m a l u n -  
6osine ; h 6 m a t o x y l i n e  au  fer  seule  ; t r i c h r o m e  de MASSON : 
h 6 m a t o x y l i n e  p h o s p h o - t u n g s t i q n e  de MALLORY e t  exa -  
min6es  ~. l ' i m m e r s i o n .  Les  r 6 s u l t a t s  de nos  essais  o n t  6t6 
p a r f a i t e m e n t  c o n c l u a n t s .  Nous  a v o n s  pu  m e t t r e  en  
6v idence  des  mi toses  au n i v e a u  de la  n6vrog l ie  c o m m e  en  
t 6 m o i g n e  la  n x i c r o p h o t o g r a p h i e  c i -cont re .  

Nous  p e n s o n s  avee  HERLANT 1 qu ' i l  n ' e s t  p a s  poss ib le  
de d 6 t e r m i n e r  e x a c t e m e n t  u n  t a u x  de mi toses  apr6s  in-  
j e c t i o n  de eolchie ine ,  ma i s  cela  n ' a  pas  6t6 n o t r e  bu t ,  le 
p r o b l 6 m e  q u a n t i t a t i f  6 r a n t  r6solu p a r  les dosages  d 'A .  D. N. 

I1 nous  p a r a i t  6 g a l e m e n t  u t i le  d ' i n s i s t e r  su r  l ' i n t6 rS t  
des 6 tudes  q u a n t i t a t i v e s  de l ' ac ide  d 6 s o x y r i b o n u c l 6 i q u e  
au  cours  de la  croissance ,  6 tudes  q u i  p e r m e t t e n t  de 
m e t t r e  en  6v idence  la  p r6sence  d ' u n e  m u l t i p l i c a t i o n  de 
n o y a u x  e t  d ' e n  6 v a l u e r  l ' i n t ens i t 6 ,  1/t off l ' h i s to log ie  
c lass ique  p e u t  4 t re  d6fa i l l an te .  
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J .  D. WEILL 

Insti tut  de Chimie biologique et Inst i tut  d'Anatomie 
pathologique, Facultd de Mddecine, Universitd de Stras- 
bourg, le 2 avril 1955. 

Su~nmary 

T h e  increase  of t h e  c e n t r a l  n e r v o u s  s y s t e m  desoxy-  
r ibonuc le i c  ac id  of t h e  r a t  a f t e r  b i r t h  h a s  led to  t h e  
r e c o g n i t i o n  of a m u l t i p l i c a t i o n  of t h e  b r a i n  cells nuc le i  
d u r i n g  t h e  pe r iod  a f t e r  b i r th* .  H i s to log ica l  s tud ie s  
c o n f i r m  t h e  conc lus ions  of t h e  b i o c h e m i c a l  i n v e s t i g a -  
t ions  a n d  a l low loca l i za t ion  of n u c l e a r  m u l t i p l i c a t i o n s  
in t h e  neurog l i a .  
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