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Abhgng igke i t  der  D u r c h b l u t u n g s g r 6 s s e  v o m  T u m o r -  
gewicht .  Bei  Va r i a t i on  des a r te r ie l l en  Mi t t e ld rucks  
zwischen 40 u n d  135 m m  Hg s te ig t  die D u r c h b l u t u n g  der  
e inze lnen  T u m o r e n  l inear  m i t  z u n e h m e n d e m  Perfus ions-  
d r u c k  an.  E ine  z u n e h m e n d e  Rare f i z i e rung  de r  t e r m i n a l e n  
S t r o m b a h n  m i t  a n s t e i g e n d e m  T u m o r g e w i c h t  wi rd  be legt  

zs Supported by the Landesversicherungsanstalt Rheinland-Pfalz, 
Speyer/Rh. 

d u r c h  eine s t a rke  Z u n a h m e  des S t r 6 m u n g s w i d e r s t a n d e s ,  
der  schon  bei  sehr  j u n g e n  T u m o r e n  wesen t l i ch  h6he re  
W e r t e  als be i  v e r s c h i e d e n e n  O r g a n e n  aufweist .  
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A Study of the Pr imord ia l  G e r m  Cells Dur ing  their 

The  p r i m o r d i a l  germ cells (PGCs) of t he  mouse  e m b r y o  
can  f i rs t  be ident i f ied  in t he  cauda l  end  of t i le  p r i m i t i v e  
s t reak ,  a l lan to ic  b u d  a n d  yo lk  sac s p l anchnop l eu r e  a r o u n d  
day  8 of ges t a t ion  ~-5. W h e n  f i rs t  de tec ted ,  t he  PGCs 
n u m b e r  a b o u t  100. On d a y  9 t h e y  r e a c h  t he  h i n d  gu t  
sp l anchnop l eu re  a n d  n u m b e r  a b o u t  500. On day  10 t h e y  
r each  t he  dorsa l  mesen te ry ,  m e s e n t e r i c  roo t  a n d  coelomic 
angles  a n d  n u m b e r  a b o u t  1,000. B y  d a y  11 t he  gonada l  
r idges are heav i l y  p o p u l a t e d  w i t h  a b o u t  2,000 ge rm 
cells ~-~. The  m i g r a t o r y  phase  o f  germ cell d e v e l o p m e n t  
appea r s  to  end  d u r i n g  d a y  12 a t  wh ich  t i m e  t h e y  n u m b e r  
a b o u t  5,0002. The  ge rm cells are k n o w n  to d iv ide  a long 
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Fig. 1. The percent frequency of total PGC counts arranged on a 
logarithmic scale, showing a bimodal distribution of PGCs on days 
10 and 11. 

Migratory  Phase  in Steel  Mutant  Mice 

t h e  m i g r a t i o n  p a t h  before  i n f i l t r a t i ng  t he  gonada l  r idges  5. 
Mice ca r ry ing  2 m u t a n t  genes a t  t h e  Steel  (S 1) locus 

are sterile,  anemic  a n d  lack h a i r  p i g m e n t  6. The  s ter i l i ty ,  
wh ich  is due  to t he  absence  oI germ cells in the  m a t u r e  
gonad  7,s, m a y  be  due  to  a fa i lure  in  t he  p ro l i fe ra t ive  
a n d / o r  m i g r a t o r y  capac i t y  of t i le PGCs% 

The  p r e sen t  work  is a s t u d y  of m u t a n t  Steel  mice  a n d  
t h e i r  n o r m a l  l i t t e r m a t e s  to  f u r t h e r  e luc ida te  t h e  process  
of p r imord i a l  germ cell deve lopmen t .  

W C / R e  - S 1 / +  females  a n d  C57BL/6J  - S l a / +  
males  were m a t e d  overn igh t .  The  presence  of a vag ina l  
p lug  a t  08.00 h ind ica t ed  d a y  0 of ges ta t ion .  P r e g n a n t  
females  were ki l led b y  cervical  d i s loca t ion  exac t ly  9, 10 
a n d  11 days  l a t e r  (08.00 h). The  e m b r y o s  and  s u r r o u n d i n g  
m e m b r a n e s  f rom two 9 day  l i t ters ,  and  4 each  of 10 a n d  
11 day  l i t ters ,  were f ixed in  95% e thanol ,  e m b e d d e d  in 
parap lass  (M.P. 50-52 ~ and  sec t ioned  a t  10 Fro. 

PGCs are recognized cyto logica l ly  f rom t h e i r  t l igh 
c o n t e n t  of a lka l ine  p h o s p h a t a s e  ~. Sect ions  were s t a ined  
for  th i s  e n z y m e  in F a s t  Red  T R  sa l t  coupled  to  ~ - N a p t h y l  
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Fig. 2. An increase in the number of normal germ cells is seen on day 
10 and 11 whereas the mutant PGCs remain about the same. 
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P h o s p h a t e  for 15 m i n  a t  p H  9.4, a n d  t h e n  m o u n t e d  in 
glycer ine  j e l l y ' .  The  PGCs of a l t e r n a t e  sect ions  were 
coun t ed  a n d  the i r  loca t ions  recorded.  

E x c l u d i n g  resorpt ions ,  84 em br yos  were s tudied,  1/4 
of which  were expec ted  to ca r ry  t he  genes $7/$1 a a n d  
t hus  express  t he  germ cell defect .  Besides t he  ges t a t iona l  
age, each  e m b r y o  was s taged  b y  somi te  num ber .  Somi te  
coun t s  r anged  f rom 8-17 on  d a y  9, 25-33 on  d a y  10 and  
35-43 on  day  11. Two e m b r y o s  of 8 and  11 somi tes  were 
a m o n g  t he  day  10 e m b r y o s  a n d  t h u s  were classified w i t h  
t h e  d a y  9 group for analysis .  
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Fig. 3. The decrease in PGCs from the gut endoderm in both mutant 
and normal embryos indicates an exodus of germ cells from this 
region after 9 days. 
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Fig. 4. The infiltration and proliferation of normal germ cells into 
the dorsal mesentery, mesenteric root, coelomic angles, and gonadal 
ridges at 10 and 11 days. Mutant PGCs are in these same locations. 
Few PGCs are ill the gonadal ridges on day 10 whereas most are 
there on day 11. 

On day  9, t he  p e r c e n t  f r equency  of t o t a l  PGC counts ,  as 
a r r a n g e d  on  a log scale (Figure 1), shows t h a t  t he  $1/$7 e 
e m b r y o s  c a n n o t  be  d i s t ingu i shed  f rom t h e i r  he t e rozygous  
a n d  wild t y p e  l i t t e rma te s .  On days  10 and  11, b i m o d a l  
d i s t r i bu t ions  are ev iden t  i nd i ca t i ng  a segrega t ion  w i t h i n  
the  ge rm cell popu la t ion .  Tile n u m b e r  of e m b r y o s  in t h e  
two smal le r  groups  on these  days  r ep resen t s  28.8% of 
t he  to ta l ,  wh ich  is well  w i t h i n  a n  expec t ed  25 % f r equency  
r ange  (Z 2 = 0.44, 1 d.f., 0.5 < p < 0.7). The  germ cell 
coun t s  found  in t he  smal le r  groups  are  p r e s u m e d  to  be  
f rom t h e  ST/S/e  m u t a n t s  and  inc lude  all  d a y  10 a n d  11 
e m b r y o s  h a v i n g  a PGC t o t a l  of 104 or less. 

The  means  of t he  d a y  9 t o t a l  coun t s  (Figure  2) a n d  t he  
m u t a n t  day  10 and  11 coun t s  are no t  s ign i f i can t ly  dif ferent .  
However ,  a d r a m a t i c  di f ference exis ts  be tween  t he  d a y  
9 m e a n  and  t he  m e a n s  of t he  d a y  10 and  11 n o r m a l  
embryos ,  t h e  two l a t t e r  r e p r e s e n t i n g  a 3- and  an  8-fold 
increase  respect ive ly .  

A r educ t i on  in t he  PGC p o p u l a t i o n  f rom the  gu t  endo-  
de rm (Figure 3) is an  i nd i ca t i on  t h a t  t he  m u t a n t  germ 
cells do migra te .  I n  fact ,  m u t a n t  PGCs, a l t h o u g h  few in 
n u m b e r ,  a p p e a r  in  t he  same loca t ions  on  t he  same  days  
as do n o r m a l  PGCs (Figure 4). Less t h a n  2% of t he  n o r m a l  
ge rm cells r eached  t he  gonada l  r idges  b y  d a y  10, whereas  
a f t e r  11 days  over  70% p o p u l a t e  t he  ridges.  I n  t h e  m u t a n t  
embryos ,  23% of the  germ cells r eached  t h e  r idges  b y  d a y  
11 and  a n  a d d i t i o n a l  12% were found  in t he  a d j a c e n t  
mesen te r i c  root  and  coelomic angles. 44% of t h e  germ 
ceils are located  in si tes ectopic  to  t he  n o r m a l  p a t h  of 
m i g r a t i o n  and  t he  r e m a i n i n g  21% are found  in t he  gu t  
mesoderm.  Consider ing t h a t  t he  m u t a n t  germ cells do no t  
pro l i fe ra te  i t  would  a p p e a r  t h a t  t he i r  r a t e  of m i g r a t i o n  is 
c o m p a r a b l e  to  t h a t  of n o r m a l  PGCs. I n  o the r  words,  a t  
leas t  63% of t he  PGCs in the  n o r m a l  m i g r a t o r y  p a t h  will 
r each  the  gonada l  ridges.  

E x c e p t  for a p a u c i t y  of germ cells, t he re  was no obvious  
d e v e l o p m e n t a l  d i f ference be tween  t he  m u t a n t s  and  t h e i r  
l i t t e r  m a t e s  f rom the  9 th  to  t h e  11 th  d a y  of deve lopmen t .  

The  reduced  n u m b e r s  of PGCs in m u t a n t  e m b r y o s  m a y  
be  due  to  a fai lure  in  p ro l i fe ra t ion  or a n  excessive r a t e  of 
cell dea th .  There  does not ,  however ,  seem to  be a de- 
f ic iency in t he  capac i t y  of t he  PGCs of m u t a n t  e m b r y o s  to 
m ig ra t e  t owards  the  gonada l  r idges 10. 

Rds2,md. Les souris qu i  son t  homozygo t e s  p o u r  la 
m u t a t i o n  Stem ($1) sont  st6riles, due  5, l ' absence  des 
cellules ge rmina les  dens  des gonades  adul tes .  Les gono- 
cytes  m u t a n t s ,  malgr6  que  leurs  n o m b r e s  son t  faibles, 
6mig ren t  pa r  la voie normale .  
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�9 R e v e r s e  D iapedes i s ;  the M e c h a n i s m  of I n v a s i o n  of L y m p h a t i c  V e s s e l s  by  N e o p l a s t i c  Cel l s  

The  c o m m o n  h u m a n  cancers  ki l l  b y  metas tas i s ,  in i t i a l ly  
b y  l y m p h a t i c  me tas t a s i s .  Because  e x p e r i m e n t a l  a n i m a l  
t u m o u r s  ra re ly  me ta s t a s i ze  to  l y m p h  nodes  t he  p h e n o m -  
enon  of l y m p h a t i c  me ta s t a s i s  has  been  l i t t le  s tudied.  
The  way  in  wh ich  t u r n o u t  cells in i t i a l ly  p e n e t r a t e  lym-  
p h a t i c  vessels is n o t  known.  Poss ible  m e c h a n i s m s  inc lude  

access t h r o u g h  m a j o r  deficiencies in t he  l y m p h a t i c  wal l  
or open  ended  lympha t i c s ,  e n z y m a t i c  d e s t r u c t i o n  of 
l y m p h a t i c  e n d o t h e l i u m  and  ac t ive  cel lular  m o v e m e n t  
(diapedesis)  b e t w e e n  l y m p h a t i c  endo the l i a l  cells. 

I n  a model  of l y m p h a t i c  m e t a s t a s i s  descr ibed else- 
where1,  ~, Rd /3  t u m o u r  cells are in j ec ted  in to  t he  r a t  


