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u n d  m e h r  ge lbgr f in  l e u c h t e t .  I n  d e m  ger ing  f luoresz ie ren-  
den  Z y t o p l a s m a  l iegen  die g e l b r o t  l e u c h t e n d e n ,  s t a r k  
ba.sophilen G r a n a .  B e s o n d e r s  i n t e r e s s a n t  a b e r  wa r  d e r e n  

Abb. ~. Saccharomyces cerevisiae, Akridinorange 1:5000, 
Fluoreszenz 1600 : 1 

V e r h a l t e n  e i n e m  zwe i t en  F l u o r o c h r o m  gegen t ibe r ,  d e m  
B e r b e r i n s n l f a t  (Abb.  3). V o n  i h m  w u r d e n  die G r a n a  
in vivo s e l e k t i v  t i n g i e r t  u n d  l e u c h t e t e n  a l le in  in  gelb-  

Abb. 3. Saccharomyces cerevisiae, Berberinsulfat 1 : 1000, 
Fluoreszenz 1600:1. 

g r t i n e m  F l u o r e s z e n z l i c h t .  K e r n ,  P l a s m a  u n d  V a k u o l e  
ze igen im u n g e s c h R d i g t e n  l e b e n d e n  Z u s t a n d  ke ine  Aff i -  
n i t / i t  zu d i e sem F a r b s t o f f .  

Diskuss ion 

Z u r  I n t e r p r e t a t i o n  de r  K e r n v e r h / i l t n i s s e  s t e h e n  zwei 
A n s i c h t e n  zur  D i s k u s s i o n :  Die e rs te ,  yon  ROCHLINA 1, 
b e z e i c h n e t  das  de r  g rossen  V a k u o l e  a u f s i t z e n d e  Geb i lde  
als c h r o m a t i n a r m e  K e r n b l a s e ,  wAhrend  das  e u c h r o m a t i -  
sche  K e r n m a t e r i a l  s ich  a n  e ine r  W a n d s e i t e  a n g e o r d n e t  
f i n d e n  soll. Die  zwe i t e  A n s i c h t  i s t  die v o n  LINDEGREN 2. 
N a c h  i h r  i s t  die grosse,  b i s h e r  als Z e l l s a f t r a u m  a n g e s p r o -  
c h e n e  V a k u o l e  als  K e r n  au fzu fa s sen ,  wAhrend  d e m  y o n  
ROCHLINA als  ¢cKern~) a n g e s p r o c h e n e n  Geb i l de  led ig l ich  
die B e d e u t u n g  e ines  Z e n t r o s o m s  z u g e s c h r i e b e n  wird.  
O h n e  s ich  au f  e ine  de r  m/Aglichen D e u t u n g e n  fes t l egen  
zu wol len,  m 6 c h t e  ich  das  F e u l g e n - p o s i t i v e  Gebi lde ,  das  
s ich f l u o r e s z e n z m i k r o s k o p i s c h  d e u t l i c h  d a r s t e l l e n  l~sst ,  
als e u c h r o m a t i s c h e s  K e r n / i q u i v a l e n t  b e t r a c h t e n .  A u c h  
bez t ig l ich  de r  K e r n t e i l u n g s v e r h / i l t n i s s e  (Mitose o d e r  
A m i t o s e  ?) b e s t e h t  b i s h e r  n o c h  ke ine  a l l g e m e i n  ane r -  
k a n n t e  M e i n u n g .  

W a s  die B e d e u t u n g  de r  m e t a c h r o m a t i s c h e n  K~Srper- 
c h e n  (syn.  V o l u t i n g r a n u l a )  a n b e t r i f f t ,  so b e s t e h e n  a u c h  
h ie r  die v e r s c h i e d e n s t e n  A n s i c h t e n .  D a  in de r  Hefezel le  
kein  h e t e r o c h r o m a t i s c h e s  N u k l e o l a r s y s t e m  n a c h w e i s b a r  

1 1~. ROCHLINA, Zbl. Bakt. II 88, 304 (1933). 
2 C. C. LINDEGRI~EN, Mycologia 37, 767 (1945). 

war  u n d  CASPERSSON u n d  BRANDT 1 a u f  U V . - m i k r o s p e k -  
t r o g r a p h i s c h e m  W e g e  Nuk le ins~ in ren  ( v o m  R i b o s e - T y p )  
in  den  G r a n u l a  n a c h w e i s e n  k o n n t e n ,  w u r d e n  sie yon  
d i e s e n A u t o r e n  z u m  N u k l e o l u s - H e t e r o c h r o m a t i n - S y s t e m  
geh6r ig  angesehen .  I m  A n s c h l u s s  a n  d en  t o p o c h e m i s c h e n  
Nachweis  yon  M e t a p h o s p h a t e n  in d e n  K 6 r n c h e n  duTch 
WIAME* s a h e n  v e r s c h i e d e n e  A u t o r e n ,  wie  HOFFMANN- 
OSTENHOF u n d  WEIGERT 3, in i h n e n  l ed ig l i ch  P h o s p h a t -  
speicher ,  v e r g l e i c h b a r  den  t i e r i s c h e n  P h o s p h a g e n e n .  
D u r c h  den  Nachwe i s  de r  s e l e k t i v e n  B e r b e r i n s p e i c h e r u n g  
a b e r  (siehe oben)  wird  die C h o n d r i o s o m e n n a t u r  d iese r  
G r a n a  u n t e r s t r i c h e n .  N a c h  d e n  E r g e b n i s s e n  y o n  
SCHMITZ 4 a n  G r a n a  yon  A s c i t e s - T u m o r z e l l e n  u n d  PER- 
NER 5 a n  G r a n u l a  ( s o g e n a n n t e n  M i k r o s o m e n )  h 6 h e r e r  
P f l anzenze l l en  is t  die BeUih igung  zu r  B e r b e r i n s p e i c h e -  
r u n g  in vivo a n  die R e d o x - O r t e  d e r  Zelle g e b u n d e n .  
E i g e n e  ve rg l e i chende  U n t e r s u c h u n g e n  m i t  d e m  R e d o x -  
I n d i k a t o r  N e o - t e t r a z o l i u m c h l o r i d  (NTC.) b e s t / i t i g t e n  
die R e d u k t i o n s e i g e n s c h a f t e n  d e r  G r a n a .  D e m n a c h  s ind  
in den  m e t a c h r o m a t i s c h e n  G r a n u l a  C h o n d r i o s o m e n  d e r  
Hefe  zu e rb l i cken ,  die sich in d i e sem Fa l l e  d u r c h  b e s o n -  
dere  M e t a p h o s p h a t p e i c h e r u n g  a u s z e i c h n e n .  N a c h  d en  
U n t e r s u c h u n g e n  v o n  ZOLLINGER u .a .  6 i s t  das  V o r k o m -  
m e n  y o n  R i b o n u k l e i n s / i u r e  in  C h o n d r i o s o m e n  ob l iga t .  

A. KRIEG 

Mikrolaboratorium Zeiss -Winkel ,  G6ltingen, den 16. 
November 1953. 

S u m m a r y  

In  c o n f i r m a t i o n  of STRUGGER'S s t a t e m e n t s  i t  is pos-  
s ib le  to  d e m o n s t r a t e  in  yeas t -ce l l s  t h e  s t r u c t u r e  w h i c h  is 
c o n s i d e r e d  b y  ROCHLINA to  be  nuc lea r ,  b y  m e a n s  of 
a c r i d i n  o r a n g e  in t h e  f luorescence  mic roscope  (Fig. 2). 
T h e  la rge  vacuo le  c o n t a i n s  no  basoph i l i c  m a t e r i a l  a n d  
t h e r e f o r e  a p p e a r s  dark .  T h e  m e t a c h r o m a t i c  g r a n u l a  
a p p e a r  as s m a l l  r ed  l u m i n o u s  par t ic les .  An  i n t e r e s t i n g  
fac t  is t h a t  t h e y  s to re  se lec t ive ly  t h e  r e s p i r a t o r y - p o i s o n  
" b e r b e r i n " .  Since b e r b e r i n  f luoresces  deep  yel low,  i t  is 
poss ib le  in  t h i s  m a n n e r  to  i so la te  t h e  m e t a c h r o m a t i c  
g r a n u l a  (Fig. 3). T h e  f u n c t i o n  of c h o n d r i o s o m e s  is 
a t t r i b u t e d  to  t h e  par t ic les .  

1 T. CASPERSSON ulld A. •RANDT, Protoplasma 35, 507 (1941). 
2 j .  M. WIAME, Biochim. Biophys. Acta 1, 2:34 (1947). 
30.  HOFFMANN-OSTENItOF und W. WEIGERT, Naturwissenschaf- 

ten 39, 303 (195`2). 
4 S. SCItMITZ, Naturwissenschaften 3.L 405 (It.)51). 
5 E. S. PERNER, Ber. dtsch, bot. Ges. 65, 5'2 (1952). 
6 H. U. ZOLLINGI'H~, Expcr. 6, I I  (1950). 

Partial  Dis integrat ion  of C y t o p l a s m i c  S truc tures  
of Amoeba proteus after F ixat ion  wi th  O s m i u m  

tetroxide  1 

I t  is g e n e r a l l y  a s s u m e d  t h a t  cy t o l o g i ca l  p r e p a r a t i o n s  
for l i gh t  m i c r o s c o p y  f ixed  b y  o s m i u m  t e t r o x i d e  are  
a l m o s t  e q u i v a l e n t  to  t h e  l i v ing  s t a t e ,  b e c a u s e  t h e  s t r u c -  
t u r e  of t h e  h y a l o p l a s m  does  n o t  a p p e a r  to  be  a l t e r e d  
a n d  t h e  v e r y  i n s t a b l e  m i t o c h o n d r i a  a re  wel l  p r e s e r v e d .  
M a n y  a u t h o r s ,  w o r k i n g  w i t h  p r e p a r a t i o n s  for  t h e  
e l ec t ron  mic roscope ,  also seem to  r e g a r d  o s m i u m  t e t r o x -  
ide as t h e  b e s t  s u i t e d  f ix ing  a g e n t  ~ b e c a u s e  i t  does  

1 Carried out with the aid of the Federal Commission for Advance- 
ment of Scientific Research from the Fund for Promoting Employ- 
ment. 

2 K. R. PORTER and F. L. KALL~AN, Ann. New York Aead. Sci. 
64, 88'2 (1952). 
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n o t  p roduce  coarse p rec ip i t a t ions ,  This  op in ion  could  
n o t  be fully s u b s t a n t i a t e d  by  the  o b s e r v a t i o n s  of WAHLI 
(1953) 1 on case ina te s  and  c y t o p l a s m i c  par t i c les  of 
Tubi]ex e m b r y o n i c  cells. The par t i c les  of Tubi /ex  were 
s o m e t i m e s  on ly  pa r t i a l l y  p r e s e r v e d  by  OsO,  in c o n t r a s t  
to  t he  e f fec t  of o t h e r  f ix ing  ac t ions  2. W e  have  o f t en  
obse rved  s imi la r  p h e n o m e n a  in c y t o p l a s m i c  s t r u c t u r e s  
of Amoeba s. We r e c e n t l y  found  some ve ry  s ign i f ican t  
cases i l l u s t r a t ing  c lear ly  the  i n c o m p l e t e  f ix ing effects  
of OsO 4. 

cellsL B u t  sec t ions  of cells wh ich  are n o t  v e r y  h igh ly  
specia l ised w h e n  f ixed  wi th  OsO4, do no t  show d i s t i nc t  
mic rosomes ,  w h i c h  sugges t s  t h e  p a r t i a l  d i s a p p e a r a n c e  of 
these  bodies  a f t e r  f ixa t ion .  The v e r y  r ecen t  r e sea rches  
on successful  i so la t ion  of s a rcosomes  ~ a n d  mic rosomes  
of h igh  d e n s i t y  w i t h  t h e  a id  of a Ca-che la t ing  s u b s t a n c e  
" V e r s e n e "  (Di -Na-sa l t  of e t h y l e n e - d i a m i n e  t e t r a a c e t i c  
acid) a i nd i ca t e  t h a t  in th is  case some au to lyz ing  e n z y m e s  
are b locked.  Therefore ,  a good s t ab i l i za t ion  of t he  
s t r u c t u r e  of t hese  par t i c les  in  vivo seems possible ,  

a .... 

% 

Fig. l.--Structure of hyaloplasm fragments of Amoeba after action 
of different fixing fluids.--(a) Pretreated by Versene fixed with OsO 4 
Cotton-like appearance of fibrous material, no microsome-like bodies 
visible. (b) Fixed with t/ormaline, Retieulum of globular-formations, 
partly with very dense bodies, partly somewhat disintegrated. (c) Pre- 
treated by Versene. Fixed with formaline and acetic acid. Reticulum 
of coagulated hyaloplasm with dense bodies. (d) Pretreated by Ver- 
sene. Fixed with formaline, alcohol, and acetic acid (Serra). Retieulum 
with dense bodies of smaller size than in e and f. (e) Pretreated by 
Vcrsene. Fixed with forntaline, picrie and acetic acid (Bouin). Similar 
structures and bodies as in/ .  (1) Pretreated by Versene. Fixed with 
biehromate, foFmalinc and acetic acid (Regaud acidified). Very 

distinct dark bodies in hyaloplasmic rcticulum. 

Hyalop lasm and " microsomes " o/ Amoeba. Since the  
f i rs t  e x p e r i m e n t s  of CLAUDE, ev idence  has  been  accu-  
m u l a t e d  to  s h o w  t h a t  t h e r e  is a p o p u l a t i o n  of smal l  
submic roscop ic  bodies  in t h e  cells, w h i c h  can  be separ -  
a t ed  b y  u l t r a - c e n t r i f u g i n g  4. These  mic rosomes  are  gener-  
al ly n o t  to  be found  in u l t r a - t h i n  sec t ions  of ma t e r i a l  
f ixed w i t h  OsO 4. Only  v e r y  c o m p l e x  g roup ings  of 
mic rosome  cha ins  (e rgas top lasm)  h a v e  been  desc r ibed  
in  O s m i u m  f ixed  a n d  h igh ly  spec ia l i sed  l iver  a n d  k i d n e y  

I H. R. WhltLl, Diss. phil.-nat. Fakultitt, Univ. Bern 1953. 
2 F. E. LEHMANN and H. R. WAHLI, Verh. Schweiz. Naturf. Ges. 

1953 (in press) and Z. Zellf. 39, 618 (1954). 
a (a) A. BAmATI and F. E. LEHMANN, Rev. suisse Zool. 58, 445 

(1951); (b) Pubbl. Staz. Zool. Napoli -°3, Suppl., 193 (1951). 
4 W. C. SCrtNEmER and G. H. HOGESOOM, Cancer Res. 11, t 

(1951). 

Fig. 2,--Wall of the contractile vacuole. Parts of inner and fibrous 
layer after action of different fixing fluids.--(a) Fixation by forma- 
line, treated afterwards with OsO 4. No fibrous and globular struc- 
tures visible. (b) Fixation by OsO 4. Some coarser fibres are visible but 
no globules. (c) Pretreated by Versene. Fixed with formaline, picric 
and acetic acid (Bouin). Network of distinct fibers and globules 
present. (d) Fixed with Bouin. Restofhyaloplasnfic fragments present. 

We  h a v e  app l i ed  these  resu l t s  to  Amoeba. Before  t he  
f i xa t ion  the  a m o e b a e  were  t r e a t e d  wi th  a ve ry  d i lu t ed  
so lu t ion  of Versene  (0.0005 M), in o rde r  to  s tab i l i ze  t he  
c y t o p l a s m i c  par t ic les .  F u r t h e r m o r e ,  we h a v e  used  
f ix ing  f luids  c o n t a i n i n g  acet ic  acid,  s ince i t  is k n o w n  t h a t  
r i b o n u c l eo p ro t e i n s  are t o t a l l y  p r e c i p i t a t e d  by  th is  acid. 
In  fac t  severa l  f ix ing  f luids c o n t a i n i n g  acet ic  acid 
(Bouin,  Serra,  Carnoy,  Regaud) ,  gave  v e r y  s imi la r  
p i c tu re s  of h y a l o p l a s m i c  f r a g m e n t s  (Fig. l b - 1 / ) .  The  
n e t w o r k  of t h e  coagu la t ed  h y a l o p l a s m  a lways  c o n t a i n s  
n u m e r o u s  g lobular  bodies  w i th  a d i a m e t e r  of b e t w e e n  
30 a n d  100 m # (see also f o o t n o t e  3 (b), Fig.  4, 6, 7) wh ich  are 
a r r a n g e d  e i the r  in cha ins  or in s t r ands .  T h e y  ab s o rb  the  
e l ec t rons  m u c h  more  s t r o n g l y  t h a n  the  h y a l o p l a s m i c  
g r o u n d - s u b s t a n c e .  The  s a m e  mic rosome- l ike  bodies  are  
o b t a i n e d  w i t h o u t  f i xa t ion  a f t e r  s u s p e n d i n g  h y a l o p l a s m  
in dis t i l led  w a t e r  4 a n d  d ry i n g  in air. S imi lar  resu l t s  were  

1 W. BERNHARD, F. HAGUENAU, A. GAUI'IER and Ca. OBERLING, 
Z. Zellf. 37, 281 (1952). 

2 E. C. SLATER and K. W. CL~LAND, Nature 170, 118 (195o). 
3 H. HOLTER, M, OTTESEN and R. WEBER, Exper. 9, 346 (1953), 
4 A. BAIRATI and F. E. LEHMANN, Rev. suisse Zool. as, 445 

(1951). 
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reached wi th  t he  c y t o p l a s m  of Tubi/ex l, which also 
conta ins  mic rosome- l ike  bodies.  

In  con t r a s t  to  these  d i f fe ren t  f ix ing methods ,  which 
un i fo rmly  p rese rve  " m i c r o s o m e s " ,  the  f ixa t ion  by  
o smium t e t r o x i d e  even  af te r  p r e t r e a t m e n t  wi th  Versene 
produces  hya lop l a smic  s t ruc tu re  of  qu i te  d i f fe ren t  
appea rance  (Fig. 1 a). The  f r agmen t s  seem to consist  of an 
i r regular  f ibrous mass of co t ton- l ike  appearance ,  wi th-  
ou t  a n y  d i s t inc t  bodies  of mic rosome size. These  
"Osmium, - s t ruc tu r e "  of h y a l o p l a s m  has been  p r o d u c e d  
m a n y  t imes  in our  expe r imen t s  (see also foo tno t e  3(b), pag.  
174, lef t  co lumn,  Fig. 5). 

Contractile vacuole. Our e lec t ron-microscop ica l  observa-  
t ions h a v e  shown t h a t  the re  exists ,  be tween  the  in t e rna l  
l imi t ing  m e m b r a n e  and  the  ex t e rna l  hya lop lasmic  
layer,  an " i n t e r m e d i a t e  l a y e r "  which  con ta ins  a f ibrous 
n e t wo rk  and m a n y  g lobu la r  bodies  of the  size of micro-  
somes. The  presence  of  th is  f ibrous l ayer  makes  it  
possible to  exp la in  fu l ly  the  d a t a  of po la r ized  l igh t  mi-  
croscopy.  

We  h a v e  appl ied  a series of d i f ferent  f ix ing agents  in 
order  to  ob t a in  a g rea t  v a r i e t y  of p ic tures  (Fig. 2). The re  
is a c lear  c o n t r a s t  be tween  the  s t ruc tu res  p re se rved  by  
osmium t e t r o x i d e  or  fo rmal ine  (Fig. 2a-b) and those  
ob ta ined  wi th  all  o the r  f ix ing agents ,  especia l ly  a f te r  
p r e t r e a t m e n t  by  Versene (Fig. 2c and  d). Wherea s  mos t  
f ix ing f luids p rese rve  more  or  less c lear ly  also the  fine 
f ibrous s t ruc tu res  and n u m e r o u s  g lobular  bodies  of 
mic rosome size, o s m i u m  t e t r o x i d e  leaves  only  the  
coarses t  f ibres more  or  less i n t a c t  bu t  no t races  of 
g lobular  bodies.  W e  conclude  f rom this  t h a t  o s m i u m  
t e t rox ide  acts  as a v e r y  i ncomple t e  f ix ing  agen t  w i t h  
d i s in tegra t ing  effects  in the  case of t he  f ibrous l ayer  of 
the con t rac t i l e  vacuole .  This  resul t  is in accordance  wi th  
the  s t a t e m e n t  on the  s t r u c t u r e - " r e d u c i n g "  ac t ion  of 
o smium t e t r o x i d e  and  fo rmal ineL  

General remarks. We do no t  wish to d raw genera l  
conclusions f rom our  e x p e r i m e n t s  on the  hya lop l a sm and  
the wai l  of the  con t r ac t i l e  vacuo le  of Amoeba. These  
resul ts  are  subs t an t i a t ed ,  however ,  by  our  obse rva t i o ns  
on the  c y t o p l a s m  of Tubi/ex. At  leas t  for the  cases here  
ment ioned ,  i t  seems jus t i f iab le  to  s t a t e  t h a t  o smium 
t e t rox ide  by  i tself  c a n n o t  a d e q u a t e l y  p rese rve  all  
s t ruc tu res  of cy top l a sm.  I t  m i g h t  be a s sumed  t h a t  
especial ly  s t ruc tu res  rich in nuc leopro te ins  and  some 
enzymes  are ne i the r  fast  enough  nor  comp le t e ly  enough  
p rec ip i t a t ed  by  o s m i u m  t e t r o x i d e  to avo id  seconda ry  
d is in tegra t ions .  This  has  to  be i n v e s t i g a t e d  fu r the r  (see 
alsoa). To our  opin ion  the  a lmos t  exc lus ive  use of o s m i u m  
t e t rox ide  for the  p r e p a r a t i o n  of u l t ra - f ine  sect ions  has  
s o m e w h a t  mis led the  s t u d y  of cy top l a smic  s t ruc tures ,  
especia l ly  of microsomes .  We hope  to  h a v e  shown t h a t  i t  
is necessary  for each cy top l a smic  ma te r i a t  to check  by  
careful  compar i son  of severa l  f ix ing agents  how rel iable  
the ac t ion  of  o s m i u m  t e t rox ide  is, especia l ly  when s t ruc-  
tures  are  i n v o l v e d  which  are  r ich in nue leoprote ins .  

A. BAIRATI 4 and  F. E.  LEHMANN 

Theodor Kocher Institute and Department o[ Zoophysio- 
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Zusammen/assung 
Befunde  an Kase ina t en  sowie am Z y t o p l a s m a  yon 

Amoeba und  Tubi/ex l iessen v e r m u t e n ,  dass die Fixie-  
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rung mi t  OsO4 n ich t  i m m e r  e ine  o p t i m a l e  S t r u k t u r -  
e rha l t ung  gew~thrleistet.  Es  wi rd  nun  fiir die mikroso-  
menar t igen  P l a s m a p a r t i k e l  der  A m 6 b e  nachgewiesen ,  
dass diese nach V o r b e h a n d l u n g  mi t  ,Versene~  sehr  gu t  
durch  essigs/ iurehal t ige F ix i e re r  konse rv i e r t  we rden  
k6nnen,  wghrend  OsO4-Fix ie rung  diese Gebi lde  n i ch t  
erhglt .  In  ghnl icher  Weise  kann  die po la r i s a t i onsop t i s ch  
nachweisbare  Fase r sch ich t  der  k o n t r a k t i l e n  Vakuo le  
mi t  Fibr i l len und Mikrosomen durch  ess igsaure  F ix i e r e r  
e rha l ten  werden.  Auch  hier  e r fo lg t  nach  OsO4-Fix ie rung  
eine schtechte  E r h a l t u n g  der  F a s e r n  und  ein v611iges 
Verschwinden der  Mikrosomen.  Diese B e f u n d e  sollen 
da rauf  hinweisen, dass die Qual i t / i t  der  OsO4-Fix ie rung  
von Fal l  zu Fal l  verg le ichend gepr i i f t  we rden  muss.  

Differente  C h r o m o s o m e n s t r u k t u r  in 
v e r s c h i e d e n e n  G e w e b e n  

Zwischen den Zellen eines vielzel l igen Organ i smus  ist  
Arbe i t s t e i lung  eine a l lgemeine  Ersche inung .  Die ver -  
schiedene Funk t ionen  aus i ibenden Zellen e n t s t e h e n  aus 
einer  und derselben Eizelle.  Mit  fo r t sch re i t ende r  E n t -  
wick lung  werden b e s t i m m t e  Keimte i l e ,  noch ehe sic sich 
differenzieren,  de te rminier t .  Mit  der  Di f fe renz ie rung  wer-  
den im Zy top lasma  S t ruk tu ren  gebi ldet ,  die m i t  be-  
s t i m m t e n  speziellen F u n k t i o n e n  der  Zelle im Z u s a m m e n -  
hang  stehen.  Nach  der  heu te  noch w e i t g e h e n d  herr -  
schenden  Auffassung sind D e t e r m i n a t i o n  und  Dif feren-  
z ia t ion  rein zy top lasmat i sche  Er sche inungen ,  wogegen  
der  Kern  an Bedeu tung  zur t ickt r i t t .  E r  ist  zwar  un-  
erlgsslich als das le tz ten Endes  alle Prozesse  kon t ro l -  
l ierende Zen t rum,  wird aber  keineswegs d i f fe renz ie r t .  
Neuerd ings  mehren  sich die S t immen ,  dass auch  Beson-  
derhe i ten  des Kerns,  besonders  des c h r o m a t i s c h e n  Mate-  
rials, einer  dif ferenzier ten Zelle mi t  deren  F u n k t i o n  in 
enger  Bez iehung  stehen,  dass also, wie im Z y t o p l a s m a ,  
von  Gewebe zu Gewebe untersch ied l ich  morpho log i sch -  
s t ruk ture l l e  Ver / inderungen bei der  Di f fe renz ia t ion  s t a t t -  
f inden,  die fiir be s t immte  F u n k t i o n e n  der  d i f fe renz ie r t en  
Zelle ve ran twor t l i ch  sind. 

Die spezifischen und fiir eine Zel lar t  t yp i schen  Pro-  
zesse sind en tweder  zykl ischer  Na tu r ,  wie bei der  Tg t ig -  
ke i t  der apokr inen 1)riisenzellen, oder  aber  sie s ind es 
nicht .  W g h r e n d  in einer  Reihe  w m  F/i l len n ich tzyk l i sche  
Differenzierungsprozesse  in der  e inma l  begonnenen  Rich-  
t u n g  bleiben,  also i r reversibel  sind, kann m a n  in ande ren  
lqi l len eine gr6ssere W a n d e l b a r k e i t  der  be te i l i g t en  S t r u k -  
tu ren  beobachten .  Es ist  a l lgemein  bekann t ,  dass  zu 
b e s t i m m t e n  F u n k t i o n e n  b e s t i m m t e  S t r u k t u r e n  des P las -  
mas  geh6ren und  dass auch  im Fal l  r h y t h m i s c h  ver-  
laufender  F u n k t i o n e n  sich die ko r r e spond ie r enden  plas- 
mat i schen  S t ruk tu ren  / indern. Mit  neueren  M e t h o d e n  
k6nnen  diesen zy top l a sma t i s chen  S t r u k t u r v e r ~ n d e r u n -  
gen paral le l  ve r taufende  Vorg'gnge auch  im Kern  fest-  
gestel l t  werden.  Anderersei ts ,  wenn  m a n  yon  Gewebe  
zu Gewebe v o m  Di f fe renz ie rungsbeg inn  an un te r sch ied -  
l ich aussehendes  ch romat i sches  Mate r ia l  f inder ,  so dar f  
man  zwischen dieser  nukle~tren S t r u k t u r m o d i f i k a t i o n  
und den oben erw/ ihnten  i r revers ib len ,  g e r i c h t e t e n  spe-  
zif ischen F u n k t i o n e n  der  Zelle das V o r h a n d e n s e i n  yon 
d i r ek ten  Bez iehungen  a n n e h m e n .  Dasse lbe  gi l t  auch,  
wenn im Fal le  zykl isch sich m i t  de r  F u n k t i o n  ver / tndern-  
den S t ruk tu ren ,  zum Beispiel  zykl ische  A n s a m m l u n g e n  
und Ver lage rungen  des e h r o m a t i s c h e n  Mater ia ls ,  s t a t t -  
f inden.  Dass dera r t ige  Bez iehungen  ta tsAchl ieh  bes tehen,  
beweisen  u .a .  fo lgende B e o b a c h t u n g e n  : \Venn  m a n  das-  
selbe R i e s e n c h r o m o s o m  im  g le ichen  Gewebe  a l te r  und 


