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Table II. Content of intercellular dermal components in 6-day 
cultured skin explants supplemented whith CS or E nutritional 
medium 

CS E 

NANA 0.019 �9 0.015 

Uronic acids 0.021 0.025 

Hexosamines 0.033 0.015 

NANA/Ur ac 0.90 0.60 
NANA/Hexos 0.54 0.62 
Ur ac/Hexos 0.63 1.04 

amg/mg of proteins; each walue is the mean of 2 independent exper- 
iments each in duplicate. 

a n d  a m i n o r  anaoun t  of uronic  acids is p r e s en t  in  CS 
c u l t u r e d  e x p l a n t s  in  c o m p a r i s o n  w i t h  E c u l t u r e d  ones  
(Table  II) .  A s s u m i n g  t h e  a m o u n t  of sialic acid as an  
i ndex  of G P  con ten t ,  o f  uronic  acids of GAG, and  t he  
a m o u n t  of h e x o s a m i n e s  as a n  i ndex  of b o t h  G P  a n d  G A G  
c o n t e n t ,  we can  deduce  t h a t  in CS e x p l a n t  G P  accumu-  
la te  to  a g rea t e r  e x t e n t  t h a n  GAG. A s imi la r  s i t ua t i on  has  
been  p rev ious ly  d e m o n s t r a t e d  in v ivo  4. The  concen t r a -  
t i on  ra t io  H A / C S A  in v ivo  (6-day 1 ; 1 0 - d a y  1.52; 14-day 
1.62) conf i rms  t h e  p r e v a l e n t  a c c u m u l a t i o n  of HA.  

Our  resu l t s  c lear ly  d e m o n s t r a t e  a cor re la t ion  b o t h  in 
v ivo  a n d  in v i t ro  b e t w e e n  t he  h i s tochemica l  a n d  bio- 
chemica l  fea tu res  of d e r m a l  sk in  a n d  t he  onse t  of epider-  
ma l  d i f f e r en t i a t i on  a n d  t he  d e p e n d e n c e  in v i t ro  of 
m e s e n c h y m e  mod i f i ca t ion  on  e n v i r o n m e n t a l  factor(s)  
p r e sen t  in t h e  ch icken  serum.  T h e y  the re fore  s u p p o r t  the  
sugges ted  m e c h a n i s m  t h a t  e n v i r o n m e n t a l  factor(s)  can  
a c t i v a t e  m e s e n c h y m a l  cells to  p roduce  subs tance(s )  able  
to  ac t  specif ical ly u p o n  ep ide rma l  d i f f e ren t i a t ion  ~. 

Riassunto. E s t a t a  ev idenz i a t a  u n a  cor re laz ione  I ra  
c a r a t t e r i s t i che  i s toch imiche  e composiz ione  b ioch imica  del 
mesench~ma e l ' i n s t au ra r s i  del d i f f e r enz i amen to  del l 'epi-  
tel io nel la  cu te  di 17ollo sia in  vi t ro ,  in  e sp i an t i  p r e l e v a t i  a l  
6 ~ g iorno di  i ncubaz ione  e m a n t e n u t i  in  t e r r eno  n u t r i t i z i o  
c o n t e n t e  siero, che in vivo.  
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Capi l la ry  m o r p h o m e t r i c s  a n d  blood flow m e a s u r e m e n t s  
in  i m p l a n t a t i o n  t u m o r s  of D S - c a r c i n o s a r c o m a  in r a t  
k idneys  show the  fol lowing resu l t s  : W i t h  inc reas ing  t u m o r  
we t  weight ,  t he  v o l u m e  of t h e  vascu la r  space  decreases  
exponen t i a l ly ,  t he  r e d u c t i o n  of t h e  va scu l a r  bed  be ing  
especial ly  d i s t i nc t  d u r i n g  t he  f i rs t  pe r iod  of t he  t u m o r  
g r o w t h  1. D u r i n g  t u m o r  g r o w t h  in t he  k idney ,  t he re  
resu l t s  a n  e x p o n e n t i a l  e n l a r g e m e n t  of t h e  m e a n  in ter -  
cap i l l a ry  d i s t ances  a b o u t  t he  fac to r  2.5-3.0, as well  as a 
l e n g t h e n i n g  a n d  a n  increase  in d i a m e t e r  of t he  capil lar ies .  
The  r a r e f ac t i on  of t he  t e r m i n a l  va scu l a r  bed  w i t h  in- 
c reas ing  t u m o r  we igh t  or age is a t t e n d e d  b y  a n  expo-  
nen t i a l  decrease  of t he  t o t a l  t u m o r  b lood flow, t he  reg iona l  
mic roc i r cu la t ion  of t he  ou te r  areas  of t he  t u m o r  showing  
h i g h e r  blood flow va lues  t h a n  t h e  t une r  p a r t s  ~. The  pre-  
sen t  i nves t i ga t i on  a t t e m p t s  to  ana lyze  t h e  i n t e r r e l a t i on -  
ship  be tween  m e a n  a r t e r i a l  b lood  pressure ,  t u m o r  b lood 
flow, a n d  vascu l a r  r es i s t ance  in  t u m o r  t i ssue  of DS-  
ca rc inosa rcoma  u n d e r  s t a n d a r d i z e d  in v ivo  cond i t ions  
d u r i n g  d i f fe ren t  s tages  of growth .  

Materials and methods. Asci tes  cells of DS-carc ino-  
s a r coma  are i m p l a n t e d  in to  r a t  k i dneys  where  t h e y  
are m a i n t a i n e d  ' t i ssue- isola ted '~ ,  4, Af te r  a n  ave rage  of 
7-12 days,  t he  i n f i l t r a t i ng  and  d e s t r u c t i v e l y  growing  
t u m o r  cells comple t e ly  replace  the  k i d n e y  tissue, and  t he  
t u m o r  mass  is connec t ed  to  t h e  hos t  b y  on ly  a single 
a r t e r y  a n d  vein.  T o t a l  t u m o r  b lood  f low (TBF) is de- 
t e r m i n e d  b y  c a n n u l a t i n g  t he  t u m o r  ve in  b y  m e a n s  of a 
bu re t t e ,  us ing  a rol ler  p u m p  and  a c o n s t a n t  p ressure  
buf fe r ing  c h a m b e r .  T he  o p e r a t i v e  procedure ,  t h e  b lood  
flow d e t e r m i n a t i o n  a n d  m o n i t o r i n g  of t he  m e a n  a r t e r i a l  
b lood pressure  (MABP)  are descr ibed  elsewhereS. 

To s t u d y  t he  inf luence  of t he  m e a n  a r t e r i a l  b lood 
pressure  on  t o t a l  t u m o r  b lood flow u n d e r  in  v ivo  condi-  

t ions,  b lood flow m e a s u r e m e n t s  in  10 an ima l s  (anes the t i zed  
w i th  p e n t o b a r b i t o n e  sodium,  25-30 m g / k g  i.p.) are 
pe r fo rmed  us ing  a b u b b l e  flow meter .  Mul t ip le  measure -  
m e n t s  of t he  b u b b l e  passage  in t h e  b u r e t t e  are m a d e  no t  
on ly  w h e n  b lood  pressure  va lues  s p o n t a n e o u s l y  occur  in  
t h e  t ho rac i c  a o r t a  b u t  also a f t e r  chang ing  t he  per fus ion  
pressure .  Af te r  decreas ing  t he  m e a n  a r te r ia l  b lood pressure  
b y  cont ro l led  bleeding,  or a f t e r  inc reas ing  i t  b y  blood 
t r an s fu s ion  f rom o t h e r  t u m o r  bea r ing  animals ,  we 
a lways  wa i t  for s t e a d y  s t a t e  cond i t ions  before  b lood flow 
is m e a s u r e d  a t  a new pressure  level. 

Results. U n d e r  s t e a d y  s t a t e  cond i t ions  t he  d e p e n d e n c e  
of t u m o r  b lood flow on m e a n  a r t e r i a l  b lood pressure  is 
e x a m i n e d  a t  n o r m a l  r e sp i r a to ry  gas p a r a m e t e r s  in  t he  
a r te r ia l  blood. As can  be  seen f rom t h e  r e p r e s e n t a t i v e  
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exper iments  in Figures  1 and  2 (upper parts) ,  the  blood 
flow th rough  tumors  wi th  di f ferent  weight  or age shows 
l inear dependence  on the  mean  ar ter ia l  blood pressure  
wi th in  the  range of 40 to  135 m m  Hg. According to the  
t u m o r  weight ,  the  blood flow values of bo th  the  t umors  
differ a t  the  same mean  ar ter ia l  blood pressure�9 Auto-  
regulat ion of blood flow, as is typ ica l  of the  host  organ, 
can no longer be observed.  

The rat io of perfus ion pressure  to  t u m o r  blood flow 
indicates  the  vascular  res is tance of the  tumors .  W i t h  in- 
creasing m e a n  ar ter ial  blood pressure,  vascular  res is tance 
decreases f rom 160 to  141 PIRU 6 for the  l ight  t u m o r  
(Figure 1, lower part)  and f rom 574 to  219 PIRU for the  
older, heavier  one (Figure 2, lower part) .  Correspondingly,  
the  t u m o r  blood flow increases w i th  rising perfusion 
pressure,  the  vascular  res is tance decreasing a t  the  same 
t ime.  

Discussion. The blood flow values of DS-carcinosar-  
coma in ra t  k idneys  correspond wi th  o ther  da ta  t h a t  
were ob ta ined  no t  only in several  ' t i ssue- isola ted '  
imp lan ta t ion  tumors  bu t  also in tumors  growing spon-  
taneousiyT-X3. Compared  to  p a r e n c h y m a t o u s  organs, the  
behav iour  of the  vascular  sys t em dur ing t u m o r  g rowth  
can explain  the  low t u m o r  blood flow and its dependence  
on the  weight.  The t u m o r  main ly  holds t he  large vessels 
of the  hos t  organ only. In  case of progressive growth  of 
tile t u m o r  cells, especially in quickly growing tumors ,  
vascular iza t ion  can no longer keep up wi th  the  rapid  
prol i fera t ion of the  cells. In  consequence of the i r  expans ive  
growth,  the  t u m o r  ceils widen the  exis t ing capil lary 
ne twork ,  in tile sense of a general  vascular  reduct ion,  to  
such an ex t en t  t h a t  the  t u m o r  blood flow, re la ted to  tile 
weight ,  m u s t  decrease to  the  same degree. Moreover,  
th is  increasing rarefac t ion  of the  t u m o r  vessels dur ing 
growth  is p roved  by  the  increase of vascular  res is tance 

f rom 145.5 to  234.5 P R U  (MABP = 100 m m  Hg) a t  an 
increase in weight  f rom 2.5 to  8.2 g. A compar i son  wi th  
the  vascular  res is tances  of i m p o r t a n t  ra t  organs calcula ted 
f rom a l ready  known blood flow da ta  a t  cor responding  
mean  ar ter ial  blood pressures (liver ~4 : 8.2 PIRU, k idneys  15 : 
11.7 P R U ,  brainlS: 51.8 P R U ,  and  hea r t~7 :52 .6  P R U )  
i l lustrates  t he  inf luence of the  general  reduc t ion  of the  
vascular  space and  rarefac t ion  of the  t e rmina l  vascular  
bed  on h e m o d y n a m i c s  a n d ' o n  the  t issue perfusion ra te  of 
solid tumors .  

Zusammen/assung.  In  v i v o - U n t e r s u c h u n g e n  der  Tumor-  
du rchb lu tung  all I m p l a n t a t i o n s t u m o r e n  eines DS- 
Carcinosarkoms in der  Ra t t enn i e r e  zeigen eine deut l iche  
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Fig. 1. Effect of mean arterial blood pressure (MABP) on blood flow 
(TBF) through a young tumor of 2.5 g (upper part). Dependence of 
vascular resistance (VR) in tumor tissue of DS- careinosareoma on 
mean arterial blood pressure (MABP) in the thoracic aorta (lower 
part). 
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Fig. 2. Effect of mean arterial blood pressure (MABP) on blood flow 
(TBF) through an old tumor of 8.2 g (upper part). Dependence of 
vascular resistance (VR) in this tumor on mean arterial blood pres- 
sure (MABP). 
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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. 


