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a n d  122 mg, respect ively ,  as e v a l u a t e d  f rom t he  p r o b i t  
p lo t  of t he  dose-response.  

F r o m  the  v e r y  onse t  of a d m i n i s t r a t i o n  D E N  br ings  
a b o u t  an  increase  in t he  n u m b e r  of mi toses  in  t he  l iver.  
The  Tab le  shows t h a t  t h e  m i t o t i c  i ndex  g radua l ly  
increases  d u r i n g  a d m i n i s t r a t i o n  and  reaches  t he  h ighes t  
level a t  13 weeks, wh ich  is b e y o n d  t he  t umor igenes i s  
th resho ld .  Since t he  a n i m a l  e x p e r i m e n t s  were a l r eady  
t e r m i n a t e d  a t  t he  t i m e  w h e n  t he  m i t o t i c  indexes  were 
read,  no t i ssue  sample  was t a k e n  b e y o n d  20 weeks of 
a d m i n i s t r a t i o n .  Thus ,  f u r t h e r  e x p e r i m e n t s  will be  neces- 
sa ry  to a sce r t a in  w h e t h e r  t he  13-week m i t o t i c  index  
r ep resen t s  t he  beg inn ing  of a p l a t eau  or a t r ue  m a x i m u m  
(as sugges ted  b y  t he  Table)  b e y o n d  which  t h e  mi to t i c  
i ndex  of l iver  t i ssue  g radua l ly  decreases.  The  here  obse rved  
g r adua l  increase  of t he  hepa t i c  m i t o t i c  i ndex  in guinea-  
pigs d u r i n g  DEN-ca rc inogenes i s  is in  a g r e e m e n t  w i t h  t he  
f ind ings  in r a t s  8. 

Un l ike  3 ' -Me-DAB2 ( inac t ive  in t he  guinea-pig) ,  D E N  
which  is h igh ly  carc inogenic  t o w a r d  t he  l iver  of th i s  
species also b r ings  a b o u t  d ras t i c  changes  in t h e  swell ing 
of l iver  m i t o c h o n d r i a  (Figures 2 a  a n d  2b).  However ,  
t he  DEN-e l i c i t ed  a l t e r a t ions  of m i t o c h o n d r i a l  swell ing 
response  in t he  gu inea-p ig  are m u c h  more  complex  t h a n  
t he  s imple  m o n o p h a s i c  change  obse rved  w i t h  3 ' -Me-DAB 
in  t h e  r a t  ~,5. \ u  D E N  in t he  gu inea-p ig  t h e  p a t t e r n s  
el ic i ted b y  t he  swel l ing- inducer  agen t s  s tud ied  here  can  
be  g rouped  in 2 classes: (A) those  showing  a n  ear ly  
s h a r p  m a x i m u m  a t  2 or 3 weeks followed b y  a decrease  
of swell ing and,  again,  a s u b s e q u e n t  apprec iab le  rise 
t e r m i n a t i n g  a t  8-10 weeks (Figure  2a) ;  and  (B) those  

showing  no  change  of swelling, or a g r adua l  v e r y  smal l  
increase  up  to  11-13 weeks, a t  wh ich  t i m e  a m a r k e d  
decrease  of swell ing begins.  Whi le  t he  exac t  b iochemica l  
s ignif icance of t he  2 types  of swell ing responses  is n o t  
u n d e r s t o o d  a t  t he  p re sen t  t ime,  the  changes  (observed  
w i th  inducers  of class A) t e r m i n a t i n g  a t  8-10 weeks a n d  
the  changes  (observed  w i t h  inducers  of class B) b e g i n n i n g  
a t  11-13 weeks, a p p e a r  to  m a r k  t he  conclus ion a n d  onset ,  
respect ively ,  of 2 consecu t ive  processes of m i t o c h o n d r i a l  
a l t e r a t i ons  b o t h  requ i red  to  b r ing  a b o u t  the  neop las t i c  
s ta te .  I n  fact ,  t h e  t ime  of t r a n s i t i o n  be tween  t he  2 pro-  
cesses - a t  8-10 weeks ( shaded  region in F igure  2b) - 
exac t ly  coincides  w i t h  the  m i n i m u m  t ime  of D E N  
a d m i n i s t r a t i o n  necessa ry  to induce  l iver  t u m o r s  in  t h e  
gu inea-p ig  (Figure  1). 

Rdsumd. La  corr61ation p r 6 a l a b l e m e n t  6tabl ie  en t re  
l ' inc idence  de t n m e u r s  h6pa t iques  i ndu i t s  p a r  le 3'- 
m g t h y l - 4 - d i m 6 t h y l a m i n o a z o b e n z 6 n e  e t  le gonf l emen t  de 
m i t o c h o n d r i e s  dans  le r a t  a 6t6 6 tendue  A la canc6rogen6se 
indu i t e  p a r  la d i 6 t h y l n i t r o s a m i n e  dans  le cobaye.  
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tiber die Chemodifferenzierung der Stammgangl ien  der Ratte 

Die S t a m m g a n g l i e n  s ind on togene t i s ch  ve r sch iedene r  
H e r k u n f t .  C laus t rum,  S t r i a t u m  u n d  Nucleus  a m y g d a l a e  
en twicke ln  sich aus  der  Anlage  des TelencephMon,  die 
Nuclei  s u b t h a l a m i c u s  u n d  endopeduncu l a r i s  aus  der  des 
Dienceoha lon .  l~ber die A b s t a m m u n g  des P a l l i d u m  be- 
s tehen  ve r sch iedene  Ans ich ten .  Fi i r  das  mensch l iche  Ge- 
h i rn  v e r t r e r e n  GRI~NTHAL 1'2 die Meinung,  das  P a l l i d u m  
geh6re  en twick lungsgesch ich t l i ch  zum  Telencepha lon ,  
SPATZ a, RICHTER 4 U. a. zum  Diencephalon .  Fi i r  das  t ie-  
r i sche  G e h i r n  b e s t e h t  eine ve rg le ichbare  Diskuss ion  a. 
Unse re  U n t e r s u c h u n g  gre i f t  diese F rages t e l lung  ftir die 
R a t t e  auf. wobe i  ausser  f~ i rber i sch- l ich tmikroskopischen  
vo r  a l lem f e r m e n t h i s t o c h e m i s c h e  Methoden  v e r w e n d e t  
werden.  F e r n e r  soll gepr i i f t  werden  ob ~ihnlich wie bei  
der  Morphod i f fe renz ie rung  die Chemodi f fe renz ie rung  der  
g e n a n n t e n  S t r u k t u r e n  in einer  b e s t i m m t e n  R i c h t u n g  
fo r t sch re i t en  und  in welcher  E n t w i c k l u n g s p e r i o d e  die 
S t a m m g a n g l i e n  ihre  endgfi l t ige A u s g e s t a l t n n g  er fahren .  
U n t e r s u c h t  w u r d e n  108 R a t t e n  zwischen d e m  18 E m -  
b r y o n a l t a g  und  d e m  45. L e b e n s t a g  sowie 11 e rwachsene  
Tiere.  

Saure  Phospha t a s e ,  T h i a m i n p y r o p h o s p h a t a s e .  Mono-  
aminooxidase ,  unspezi f i sche  Es te rase  Chol inesterase .  
Berns te ins~iuredehydrogenase ,  Glucose- 6 - P h o s p h a t d e h y -  
drogenase ,  L a c t a t d e h y d r o g e n a s e  und  N A D H  zeigen in 
d e n  d i enzepha l en  S t r u k t u r e n  e twa  u m  den  20. E m b r y o -  
n a l t a g  eme ers te  s t a rke  Akt iv i t~ i t szunahme.  E ine  ver-  
g le ichbare  S te ige rung  erfolgt  in  den  t e l enzepha l en  Teilen 
de r  S t a m m g a n g l i e n  ers t  2-3  Tage  sp~iter. Nhnl iche  zeit- 

l iche U n t e r s c h i e d e  b e s t e h e n  auch  h ins ich t l i ch  de r  Mor- 
phodi f fe renz ie rung .  S te t s  verh~ilt  s ich das  P a l l i d u m  wie 
ein d i enzepha le r  G e h i r n a b s c h n i t t .  - Saure  P h o s p h a t a s e  
u n d  T h i a m i n p y r o p h o s p h a t a s e  n e h m e n  u n t e r  den  g e n a n n -  
t e n  F e r m e n t e n  eine Sonders t e l lung  ein. I h r e  Aktivit~tt ,  
die ausschl iess l ich an  das  Z y t o p l a s m a  der  Nervenze l l en  
g e b u n d e n  ist. b le ib t  s u c h  bei  fo r t s ch re i t ende r  E n t w i c k -  
lung  in den  d i e n z e p h a l e n  Area len  h 6 h e r  als in den  te len-  
zephalen.  A u c h  diesbezi igl ich erweis t  s ich das P a l l i d u m  
als d ienzepha les  Areal :  e inschl iessl ich der  e rwachse nen  
Tiere is t  die A k t i v i t ~ t  fiir saure  P h o s p h a t a s e  u n d  Thi-  
a m i n p y r 0 p h o s p h a t a s e  im P a l l i d u m  h 6 h e r  als in C laus t rum,  
S t r i a t u m  und  Nucleus  amygda lae .  Bei  den  a n d e r e n  Fer-  
m e n t e n  (unspezif ische Es terase ,  Cholinesterase,  Succino-  
d e h y d r o g e n a s e  G lucose -6 -Phospha tdehydrogenase ,  Lac-  
t a t dehyd rogenase .  NADH~ gleichen sich die Akt iv i t~ t ten  
in den di- u n d  t e l enzepha len  S t r u k t u r e n  zwischen dem 
3. u n d  10. L e b e n s t a g  e inande r  an. wenn  s u c h  fiir die 
ve r sch iedenen  F e r m e n t e  zu un te r sch ied l i che r  Zeit.  N a c h  
dem 10. L e b e n s t a g  s te ig t  die Aktivit~it  dieser F e r m e n t e  
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in den  t e l enzepha l en  S t r u k t u r e n  fiber die der  d i enzepha -  
len an. - E i n  wei te re r  U n t e r s c h i e d  zwischen den  S t a m m -  
gangl ien  b e s t e h t  dar in ,  dass  in  den  d i enzepha l en  Nucle i  
s u b t h a l a m i c u s  u n d  endopeduncu la r i s  die F e r m e n t r e a k -  
t i onen  m i t  d e m  A u f t r e t e n  de r  Morphod i f f e renz ie rung  po- 
s i t iv  werden,  wogegen  in den  t e l encepha l en  K e r n g e b i e t e n  
die Chemodi f fe renz ie rung  ers t  kurze  Zei t  n a c h  Anlage  
der  Gebie te  beg inn t .  D a d u r c h  is t  h ier  das  F o r t s c h r e i t e n  
der  Di f fe renz ie rung  yon  f ron to l a t e r a l  n a c h  k a u d o m e d i a l  
besonders  gu t  zu verfolgen.  I n  den  d i enzepha l en  Tei len  
der  S t a m m g a n g l i e n  is t  die E n t w i c k l u n g  yon  kaudo-  
med ia l  n a c h  f ron to l a t e r a l  ger ichte t .  A u c h  in d iesem 
Z u s a m m e n h a n g  erweis t  s ich das  P a l l i d u m  als d i enzepha le r  
Tell. - Besondere  B e d e u t u n g  h a t  die E n t w i c k l u n g  u m  
den  10. Lebens t ag .  Zu dieser  Zei t  b e g i n n e n  sich die blei-  
b e n d e n  Ak t iv i tX t s re l a t ionen  zwischen den  ve r sch i edenen  
Area l te i len  zu entwickeln ,  z .B.  be im P a l l i d u m  zwischen 
I n t e r n u m  u n d  E x t e r n u m .  Die 2. Lebenswoche  di i r f te  
auch  in funk t ione l l e r  H i n s i c h t  ftir die E n t w i c k l u n g  der  
S t a m m g a n g l i e n  b e d e u t u n g s v o l l  sein, da  e twa  a b  10. 
L e b e n s t a g  eine K o o r d i n a t i o n  der  e x t r a p y r a m i d a l  ge- 
s t eue r t en  B e w e g u n g e n  b e o b a c h t e t  wird 5. 

Summary .  In  foeta l  r a t  s t e m  gangl ia  o r ig ina t i ng  f rom 
the  d iencepha lon ,  c h e m o d i f f e r e n t i a t i o n  a n d  m o r p h o -  
genesis t ake  place ear l ier  t h a n  in those  f rom the  te lence-  
pha lon .  Be tween  3 and  10 days  pos tna t a l l y ,  e n z y m e  
ac t iv i t i e s  of al l  regions  la rgely  level  up ;  la ter ,  t h e  s t ruc-  
tu res  f rom the  t e l e n c e p h a l o n  Show h ighe r  ac t iv i t ies .  
E x c e p t i o n s  are acid p h o s p h a t a s e  and  t h i a m i n e  pyro-  
phospha t a se ,  whose  ac t iv i t i e s  are h ighe r  in  t h e  s t e m  
gangl ia  f rom the  d i encepha lon  t h a n  in those  f rom the  
t e lencepha lon .  The  g lobus  pa l l idus  b e h a v e s  in eve ry  
respec t  l ike the  s t r u c t u r e s  f rom the  d iencepha lon .  
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Melanocyte Precursor Cells in the Hair Follicle Germ During the Dormant  Stage (Telogen) 

The  me lanocy tes  respons ib le  for ha i r  p i g m e n t a t i o n  h a v e  
long been  cha rac t e r i zed  as be ing  vis ible  in the  ha i r  b u l b  
a t  a ce r ta in  s tage  of the  ha i r  cycle, n a m e l y  A n a g e n  I I I - I V ,  
w h e n  t h e y  beg in  ac t ive ly  p roduc ing  m e l an i n  granules .  
The  origin of th i s  new gene ra t ion  of melanocy tes ,  wh ich  
arises per iodica l ly  in adu l t  m a m m a l i a n  skin, has  been  in 
ques t ion  because  ne i t he r  typ ica l  me lanocy te s  nor  recog- 
n izable  p recursor  cells h a v e  been  observed  in t he  d o r m a n t  
s tage (telogen)1 of u n t r e a t e d  follicles. 

Obse rva t i ons  of t he  ha i r  follicle du r ing  te logen and  
ear ly  anagen  h a v e  been  conf ined  e i the r  to  t h i c k  pa ra f f in  

sect ions  v iewed wi th  t he  l igh t  microscope,  or t h i n  sec- 
t ions,  h igh ly  enlarged,  v iewed wi th  e lec t ron  microscope.  
In  t he  f i rs t  case t he  t e c h n i q u e  is no t  suf f ic ien t ly  ref ined 
to d iagnose  ce r t a in  cell types .  In  the  second case, 2 
p rob l ems  arise:  (1) The  h igh  degree of magn i f i ca t i on  
w i th  the  c o n s e q u e n t  l i m i t a t i o n  of the  field obscures  the  

1 T. B. FITZPATRICK, M. M1YAMOTO and I,:. 1SItlKAWA, in Advances 
in Biology o/ Skin. V I I I .  The Pigmentary System (Fd. W. MON- 
TAGNA alld F. HU; Perganion Press, New York 1966), p. 28. 


