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However ,  t h e  t u m o r  cell c o u n t  d r o p p e d  s ign i f i can t ly  on  
t h e  t h i r d  passage.  A t  th i s  t i m e  i t  was  fe l t  t h a t  for t h e  
asc i tes  t r a n s p l a n t ,  some shou ld  h a v e  also been  inocu la t ed  
s.c. w i t h  t he  same  fluid.  C o n s e q u e n t l y  10 r a t s  were inocu-  
l a t ed  i.p. w i t h  2 ml  of asci t ic  fluid,  a n d  10 more  were  
i nocu la t ed  s.c. w i t h  1 ml  of asci t ic  fluid.  T h e  t u m o r  d id  
n o t  grow in a n y  of t h e  a n i m a l s  i n o c u l a t e d  i.p. I t  d id  
h o w e v e r  grow s.c. in  all  an imals .  Af t e r  a b o u t  2 weeks,  
1 a n i m a l  b e a r i n g  t h e  solid t u m o r  was  sacr i f iced a n d  t h e  
mass  was  resec ted  a n d  p laced  in a P e t r i  d i sh  w i t h  saline.  
T h e  t u m o r  mass  a p p e a r e d  to  be  composed  of b lood  red  
ma te r i a l .  Aga in  a b o u t  10 g of th i s  t u m o r  was  hom ogen i zed  
in t h e  s ame  m a n n e r  as p rev ious ly  r epor ted ,  a n d  2 ml  of 
t he  suspens ion  was  i nocu la t ed  i.p. to  each  of 10 y o u n g  
ra ts .  T h e  asc i tes  grew in al l  t h e  an imals ,  a n d  s ince t h e n  i t  
h a s  b e e n  ca r r ied  b y  ser ia l  t r a n s p l a n t s  in  ou r  I n s t i t u t e .  

T h e  asci t ic  f o rm  of t h e  W a l k e r  256 r e sembles  t h e  
c a r c i n o m a t o u s  v a r i a n t  in  t h a t  i t  is composed  m a i n l y  of so- 
cal led ' p r inc ipa l  cells ' .  T h e  p r inc ipa l  cell is po lygona l ,  
r o u n d  or oval ,  a n d  ha s  a d i s t i nc t  cell m e m b r a n e .  The  
c y t o p l a s m  is g ranu la r ,  basophi l ic ,  a n d  o f t en  vacuo la t ed .  
T h e r e  is usua l ly  1 c e n t r a l l y  loca ted  nuc leus  t h a t  m a y  be  
r o u n d  o r  ova l  a n d  s o m e t i m e s  i nden t ed .  Occas iona l ly  2 or  
3 nucle i  a re  p resen t .  T h e  deep ly  s t a i ned  nuc lea r  m e m b r a n e  
encloses a f ine m e s h  a n d  1 -4  smal l  c lumps  of c h r o m a t i n .  
T h e r e  is genera l ly  1 large  eos inophi l ic  nucleus.  T h r e e  or  
4 m i to t i c  f igures,  o f t en  t r ipolar ,  m a y  be  found  in nea r ly  
e v e r y  field. T h e  i n d i v i d u a l  p r inc ipa l  cells are  o f ten  found  
to  be  in  va r ious  s tages  of degenera t ion ,  necrosis  a n d  
r e s o r p t i o n  (Figure  2). 

Discussion and conclusions. A m e t h o d  of t r a n s p l a n t i n g  
t he  c a r c i n o s a r c o m a  W a l k e r  256 to t h e  asci t ic  fo rm h a s  
been  descr ibed.  This  t u m o r  grows in a b o u t  9 0 - 1 0 0 %  of 
t h e  an imals ,  a n d  kills t he  hos t  in a b o u t  2 weeks.  The  fluid 
in  t h e  pe r i tonea l  c a v i t y  becomes  a p p a r e n t  in  5 -6  days ,  
a n d  a t  10 days  m a y  reach  t he  a m o u n t  of 20-30  ml  or  
more.  T u m o r  cell c o u n t s  vary ,  b u t  t he  n o r m a l  l imi t s  a re  
5 -6  mi l l ion /ml .  

I t  is fe l t  t h a t  t h i s  t u m o r  m a y  be  a useful  tool ,  e spec ia l ly  
for t h e  i n v e s t i g a t i o n  a n d  s t u d y  of t h e  c i r cu la t ing  c a n c e r  
cells in  t he  b lood  a n d  m e t a s t a s e s  1,. 

Riassunto. U n a  serie di r icerche  per  o t t e n e r e  t u m o r i  in  
fo rma  asc i t ica  u s a n d o  ma te r i a l e  cel lulare di t u m o r i  sol idi  
sono  s t a t e  esequi te .  U n  o m o g e n a t o  del c a r c i n o s a r c o m a  di  
W a l k e r  256 ~ s t a t o  i n i e t t a t o  in cavitS, pe r i tonea le  e si 
a v u t o  lo sv i l uppo  di fo rme  t u m o r a l i  asc i t iche  che  ~ s t a t o  
possibi le  t r a p i a n t a r e  nelle successive generaz ioni  di r a t t i .  
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Die  D N S - S y n t h e s e  i m  R a t t e n h e r z e n  a ls  F u n k t i o n  des  L e b e n s a l t e r s .  A u t o r a d i o g r a p h i s c h e  U n t e r -  
s u c h u n g e n  m i t  ~ H - T h y m i d i n  

I m  h y p e r t r o p h i e r e n d e n  H e r z m u s k e l  ~ und  in de r  R a n d -  
zone v o n  H e r z i n f a r k t e n  2 k o n n t e n  t i e r e x p e r i m e n t e l l  DN S- 
s y n t h e t i s i e r e n d e  H e r z m u s k e l k e r n e  nachgew i e s en  werden .  
F i i r  das  u n v e r s e h r t e  Herz  b e s t e h e n  e inhe i t l i che  Aussagen  
nu t ,  sowei t  sic sich auf  das  w a c h s e n d e  O r g a n  verschie-  
dene r  T i e r a r t e n  bez iehen  a-12. J ense i t s  des 2. Lebens -  
m o n a t s  s ind  s y n t h e t i s i e r e n d e  H e r z m u s k e l k e r n e  zwar  ge- 
l egen t l i ch  beobach t e t~ - s ,  n ,  a b e r  n i c h t  q u a n t i t a t i v  e r fass t  
worden .  

D e s h a l b  in j i z i e r t en  wir  S p r a g u e - D a w l e y - R a t t e n  im 
Al t e r  y o n  7, 12, 18, 24 u n d  30 Tagen ,  2, 4, 8, 12, 18, 24 
u n d  27 M o n a r c h  1 h v o r  T 6 t u n g  d u r c h  D e k a p i t a t i o n  im 
J~ ther rausch  jeweils  zwischen  09.00 u n d  10.00 U h r  i.p. 
500/~Ci 3H-Thymid in ,  spez. Akt .  6,0 C i / m M  (Schwarz  Bio 
Resea rch ,  N.Y.).  F i x a t i o n  der  H e r z e n  fiir 48 h in n e u t r a l e m  
F o r m a l i n  u n t e r  Zusa t z  yon  i n a k t i v e m  Thymidin~ W a s c h e n  
(1 h) de r  e n t p a r a f f i n i e r t e n  5 /~ d icken  S c h n i t t e  in hoch-  
k o n z e n t r i e r t e r  L 6 s u n g  i n a k t i v e n  VorlSmfers z u m  Aus-  
t a u s c h  f re ien  aH-Thymid ins .  E x p o s i t i o n  de r  A u t o r a d i o -  
g r a m m e  ( s t r ipp ing  film, K o d a k  A R  10) fiir 8 -12  Tage.  
Nachf /~rben m i t  HAmalaun .  Fi i r  den  7.-18. L e b e n s t a g  
s t a n d e n  je  4 Tiere,  fiir die sp~ te ren  Z e i t p u n k t e  2 Tiere  
zur  Ver f i igung ;  ledigl ich der  24. T ag  w a r  m i t  n u r  1 Tier  
bese tz t .  A u s g e w e r t e t  w u r d e n  pro  Tier  60000 bis  80000 
H e r z m u s k e l k e r n e  u n d  70000 bis  95000 I3indegewebs- 
kerne,  u n a b h / t n g i g  v o n  ih re r  Zugeh6r igke i t  zu Kap i l l a r en  
oder  I n s t e r s t i t i u m .  Die  Mi t t e Iwer t e  m a r k i e r t e r  u n d  in 
Te i lung  begr i f f ene r  K e r n e  s ind  - wegen  de r  ge r ingen  Aus-  
b e u t e  - in  °/00 k u r v e n m ~ s s i g  darges te l l t .  St~trkere Ab-  
w e i c h u n g e n  e r g a b e n  s ich im ab f a l l enden  K u r v e n s c h e n k e l .  

Die Zah l  D N S - s y n t h e t i s i e r e n d e r  H e r z m u s k e l k e r n e  be-  
t r / ig t  a m  7. L e b e n s t a g  de r  weissen R a t t e  e t w a  90°/oo 
(Figur  a). Dieser  \Ver t  s t i m m t  i ibere in  m i t  den  E rgebn i s -  
sen v o n  RUMVANTSEV 9, der  i iberdies  zum Z e i t p u n k t  de r  
G e b u r t  noch  e t w a  d o p p e l t  soviel  m a r k i e r t e  He rzmuske l -  
ke rne  e r m i t t e l t  ha t .  Bis  z u m  30. L e b e n s t a g  f~llt  die Zah l  
m a r k i e r t e r  K e r n e  in unse re r  Ver suchs re ihe  auI  10 °/00 al ler  
Zel len s t a r k  a b  u n d  s i n k t  a u c h  im we i t e ren  Ver lauf  noch  
deu t l i ch  f iber 1 ,2%o zu B e g i n n  des  2. L e b e n s m o n a t s  au f  
M i n i m a l w e r t e  zwischen  0,2 u n d  0,6%0, die fiir d e n  R e s t  
de r  gepr i i f t en  Ver suchsze i t  a u f r e c h t e r h a l t e n  b le iben .  Es  
b e s t e h t  also bei  de r  u n v o r b e h a n d e l t e n  R a t t e  zu a l len  
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Z e i t p u n k t e n  des  L e b e n s  - d e n n  eine wesen t l i che  ~_nderung 
d i i r f te  s ich j ense i t s  des zu l e t z t  u n t e r s u c h t e n  27. Lebens -  
m o n a t s  n i c h t  m e h r  e rgeben  - e ine D N S - S y n t h e s e  a u c h  
in  n i c h t  a l t e r i e r t en  H e r z m u s k e l n .  F re i l i ch  is t  die Zah l  
D N S - s y n t h e t i s i e r e n d e r  H e r z m u s k e l k e r n e  v e r s c h w i n d e n d  
ger ing u n d  m i t  d e n  u n t e r  g le ichen ]3ed ingungen  gewon-  
n e n e n  N o r m a l w e r t e n  de r  s o g e n a n n t e n  s t ab i l en  E l e m e n t e  
in  L e b e r  u n d  Niere  ta ve rg le i chbar .  A u c h  de r  K u r v e n a b -  
fall  ats F u n k t i o n  des  Al t e r s  der  R a t t e  is t  im  H e r z m u s k e l  
pr inzipie l l  d e m  in Niere  u n d  L e b e r  i ihnlich.  

Die O b e r e i n s t i m m u n g  b e t r i f f t  n i c h t  n u r  die M u s k u l a t u r ,  
sie e r s t r e c k t  s ich a u c h  auf  die D N S - S y n t h e s e  der  B inde-  
gewebekerne .  Die diesbezi igl iche K u r v e  (Figur  b) f~llt  
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n u r  wenig  schw~cher  - also in  bezug  auf  da s  Al te r  ve r -  
z6ger t  - ab.  t h r  n n t e r e r  "Wert l iegt  a l l e rd ings  m i t  ca. 1 °/o o 
k n a p p  f iber  d e m  M i n i m u m  D N S - s y n t h e t i s i e r e n d e r  Mus-  
ke lkerne .  

Die  Zah l  de r  Mi tosen  is t  im  Mi t t e l  e t w a  10mal  lde iner  
als die m a r k i e r t e r  Kerne ,  was  a u c h  ffir das  R a t t e n h e r z  in  
de r  p r / i na t a l en  u n d  u n m i t t e l b a r  p o s t n a t a l e n  Pe r iode  
nachgewie sen  w u r d e  s,l°. Die  D a u e r  de r  Mi tose  is t  dem-  
n a c h  ca. 10mal  kf i rzer  als die de r  S-Phase .  Die  B e o b a c h -  
t u n g  s te l l t  fiir das  B i n d e g e w e b e  ke ine  B e s o n d e r h e i t  dar ,  i s t  
a b e r  fiir die als n i c h t  te i lnngsf / ih ig  ge l tende  H e r z m u s k e l -  
zelle zun~tchst  u n e r w a r t e t .  J e d o c h  h a n d e l t  es s ich  be i  a l len  
Te i lungsb i lde rn  yon  H e r z m u s k e l k e r n e n  jense i t s  des  30. 
L e b e n s t a g e s  u m  schwer  ges t6 r t e  u n d  ko l l ab ie r t e  Mi tosen ,  
die se l t en  zur  B i l d u n g  doppe lke rn ige r  Zellen, nie a b e r  zur  
ZeI l te i lung Anlass  geben  (vgl3).  Dagegen  k o m m e n  zu 
f r i iheren  Z e i t p u n k t e n  a u c h  wen ige r  s t a r k  a l t e r i e r t e  
Mi tosen  u n d  a m  7. p o s t n a t a l e n  L e b e n s t a g  a u c h  e inze lne  
geh6r ig  ges t a l t e t e  Te i lungs f iguren  vor.  I h r  An te i l  a n  de r  
Z u n a h m e  doppe lke rn ige r  He rzmuske l ze l l en  w~thrend de r  
f r f ihen e x t r a u t e r i n e n  E n t w i c k l u n g s p h a s e  wi rd  i iberpr i i f t  14. 

Summary. T h e  p e r c e n t a g e  of D N A - s y n t h e s i s i n g  h e a r t  
musc le  nucle i  of wh i t e  r a t s  (3H- thymid ine ,  a u t o r a d i o -  
g raphy)  decreases  r ap id ly  d u r i n g  t h e  f i rs t  m o n t h  of life 
r e a c h i n g  a m i n i m u m  a t  t he  f o u r t h  m o n t h .  F r o m  t h e n  u p  
to  27 m o n t h s  t he  n u m b e r  of labe l led  muscle  nucle i  re- 
m a i n s  r a t h e r  c o n s t a n t .  Also in  nucle i  of c o n n e c t i v e  t i ssue  
t h e  3 H - t h y m i d i n e  l abe l l ing  i n d e x  decreases  as a f u n c t i o n  
of t he  r a t s  age. The  n u m b e r  of m i t o t i c  f igures  is a lways  
a b o u t  10 t imes  lower  t h a n  label led  nuclei .  Mos t ly  in  
h e a r t  musc le  cells t h e y  occur  as col lapsed mi toses  n e v e r  
l ead ing  to c y t o p l a s m a  d iv i s ion  14. 
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E l e k t r o n e n m i k r o s k o p i s c h e r  N a c h w e i s  v o n  L a n g e r h a n s s c h e n  Zel len  i m  Epi the l  n o r m a l e r  m e n s c h -  
l i c h e r  V a g i n a  

Die L a n g e r h a n s s c h e n  Zel len s ind  b i she r  n u r  in de r  
E p i d e r m i s  (1-4 n.a.)  u n d  kt i rz l ich a u c h  im g ing iva len  
E p i t h e l  5 des  M e n s c h e n  e l e k t r o n e n m i k r o s k o p i s c h  darge-  
s te l l t  worden .  Die  F r a g e  ih re r  H e r k u n f t  i s t  noch  n i c h t  
endgt i l t ig  gektArt  ~ 4,~-a, obwoh l  ein Z u s a m m e n h a n g  m i t  
M e l a n o c y t e n  als wah r sche i n l i ch  a n z u n e h m e n  is t  1-4. 

I m  E p i t h e l  der  m e n s c h l i c h e n  V a g i n a  h a t  ZWILLENBERG 9 
n a c h  V e r g o l d u n g  d e n t r i t i s c h e  Zellen nachgewiesen ,  die er 
m i t  L a n g e r h a n s s c h e n  Zellen iden t i f iz ie ren  m6ch te .  E n t -  
s p r e c h e n d e  e l e k t r o n e n m i k r o s k o p i s c h e  B e f u n d e  l iegen 
n a c h  u n s e r e m  D a f i i r h a l t e n  n o c h  n i c h t  vor.  

B e i m  S t u d i u m  des V ag i na l ep i t he l s  gesch lech ts re i fe r  
F r a u e n  h a b e n  wir  in  v e r s c h i e d e n e n  H 6 h e n  des S t r a t u m  
s p i n o s u m  m e h r m a l s  die in  de r  A b b i l d u n g  da rges te l l t e  
Zelle b e o b a c h t e n  k6nnen .  Sie h a t  e inen  e ingeke rb ten ,  
m a n c h m a l  V- oder  W - f 6 r m i g  e r s c h e i n e n d e n  K e r n  u n d  

k o n t r a s t a r m e s  Cy top la sma .  D e s m o s o m a l e  V e r b i n d u n g e n  
m i t  b e n a c h b a r t e n  Zel len s ind n i c h t  v o r h a n d e n .  I m  Cyto-  
p l a s m a  f a n d e n  s ich regelmAssig ffir L a n g e r h a n s s c h e  ZelIen 
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