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Apr~s 20 min, le mouvement  cytoplasmique de la 
cellule protdgde est activd. Sa vitesse devient  supdrieure b, 
celle qui l 'animait  avant  l ' irradiation de sa cellule voisine. 
Ce phdnom~ne perdure 3 h environ. 

Certaines cellul.6s cependant manifestent A nouveau une 
courte accdldration de leur flux protoplasmique apr~s un 
temps de latence de 5 h. Pendant  route la  durde de 
l'expdrience, la vitesse de la cyclose chez la cellule pro- 
tdgde reste supdrieure ~t celle de la cellule tdmoin. Cette 
diff6rence de vitesse est s tat is t iquement significative. 

Dans la cellule traitde, la reprise de la cyclose a lieu 10 
min apr~s la fin de l ' irradiation. Cette cellule ne retrouve 
cependant pas sa pleine vitalitd puisque la circulation 
protoplasmique n 'a t te in t  plus au maximum que 65% de 
sa valeur initiale. Notons que cette valeur est supdrieure 
b, celle observde dans le cas d 'une cellule isol6e et irradi6e 

cette dose (55% : GILLET4). 
Discussion. L'accdldration du flux protoplasmique duns 

la cellule voisine de celle qui a dtd irradide peut  s 'expliquer 
par le passage de certains mdtabolites de l 'une ~ l 'autre. 
Une action induite par la conduction d 'un influx de 
nature dlectrophysiologique est en effet exclue apr~s un 
temps de latence aussi long que 20 min. 

FRIDVALSKY s a observ6 que les membranes transver- 
sales des cellules interuodales et nodules des Charophyceae 
sont percdes de pores nombreux de 400 mtz de diam~tre, 
permet tant  ainsi un dchange mdtabolique aisd entre les 
diffdrentes cellules. Le cytoplasme de la cellule irradide 
est done facilement en relation avec celui de la cellule 
protdgde. 

La nature de l ' information chimique induite par l ' irra- 
diation et transmise ~t une cellule voisine reste cependant 

prdciser. S'agit-il de substances dnergdtiques libdrdes ou 
emmagasindes duns la cellule irradide incapable de les 
utiliser, ou plut6t  de mdtabolites toxiques diminuant la 
viscositd du cytoplasme de la cellule adjacente? Ces 
hypotheses sont h l '~tude actuellement. 

La faible diminution observ6e dans l 'activit6 du proto- 
plasme de la cellule-tdmoin apr~s les premieres minutes 
est sans doute due ~, la manipulation elle-m~me (exposi- 
tion pendant 5 min ~ l 'air sous le gdndrateur de rayons X 
ne fonctionnant pas). Cette diminution est un peu plus 
forte que celle observ6e dans un travai l  prdc6dent. Elle 
n'est pas surprenante car quelques auteurs ont ddjh insist6 
sur le comportement diffdrent des cellules internodales de 
Nitella pendant les mois d 'hiver  (KAMIYAe). 

Conclusions. (1) L' irradiation d'une cellule internodale 
de Nitella [lexilis ddtermine duns la cellule internodale 
voisine une acc616ration transitoire du courant cyto- 
plasmique. De plus, pendant  8 h au moins, la vitesse de ce 
dernier demeure supdrieure ~. celle observde chez les 
cellules internodales tdmoins. (2) I1 est probable que ee 
phdnom~ne ait lieu par la mddiation de facteurs chimiques 
induits duns la cellule irradide. 

Summary. Irradiation of an internodal cell of Nitella 
]lexilis induces in the adjacent internodal cell a t ransi tory 
acceleration of cytoplasmic streaming; during 8 h at  least 
the speed of this streaming is higher than in control inter- 
nodal ceils. I t  is probable that  this phenomenon is due to 
transfer of certain substances from the irradiated cell. 
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H o r m o n a l  Inf luence  on  Metastat ic  Spread  
of the  Yosh ida  S a r c o m a  

BALLINI et al. x have recently reported tha t  the trans- 
plantat ion of organs from Yoshida-bearing rats is able to 
produce tumor  growth into recipient animals. The re- 
peated observation by many of the absence of visceral 
metastasis in Yoshida-bearing animals, together with the 
findings mentioned above, indicates tha t  metastasis 
formation is determined by multiple factors, perhaps 
related to the host, besides tumor cell viabil i ty and in- 
vasiveness. 

The influence of cortisone on metastasis production was 
first demonstrated by AGOSlN et al. 2 in 1952. Since then 
several investigators, dealing with a varied spectrum of 
experimental  tumors, have variously reported an increase, 
decrease or no alteration in the incidence of metastasis in 
cortisone treated animals 3-5. BEUTHNER et al. s reported 
tha t  the metastat ic  localization of intravenously injected 
Yoshida sarcoma cells can be modified by t rea tment  with 
ovarian hormones. In t reated rats, the metastases were 
mainly in mammary  glands, ovaries and uterus, whereas 
in untreated animals, the adrenals, intestines, lungs and 
the mesenteric and paravertebral  lymph nodes were the 
sites affected. 

That  the site of tumor  implantat ion can also influence 
the metastatic spread was shown by BASERGA et al. 7. 

Working with a tumor tha t  produced no metastasis when 
implanted into the subcutaneous tissue of the trunk, they  
obtained pulmonary secondaries by injecting tumor  cell 
suspension into the subcutaneous tissue of the tails of 
mice. 

In this paper we report the findings regarding the action 
of testosterone, estrogen and cortisone on the behaviour of 
the Yoshida sarcoma, implanted in the tails of Wistar  rats. 

Wistar female rats, weighing about  150 g were used. 
10 ml of Yoshida ascites fluid was centrifuged, the super- 
natant discarded and the sediment suspended in 10 ml of 
sterile saline. Approximately 0.2 ml of this suspension was 
injected into the subcutaneous tissue of the middle of the 
tail in 39 rats. Care was taken to avoid the lateral vein, 
and the resistance set up by the plunger of the syringe 
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d u r i n g  t h e  i n j e c t i o n  m a d e  s u r e  t h a t  in  e v e r y  c a s e  we  
r e a c h e d  t h e  s u b c u t a n e o u s  t i s s u e  on l y .  

T h e  a n i m a l s  w e r e  d i v i d e d  i n t o  f o u r  g r o u p s  a n d  t r e a t e d  
as  fo l lows  : 

G r o u p  1 (9 r a t s )  r e c e i v e d  d a i l y  i n j e c t i o n s  of  10 m g  of  
t e s t o s t e r o n e  i n t r a m u s c u l a r l y ,  s t a r t i n g  24 h a f t e r  t u m o r  
t r a n s p l a n t a t i o n .  -- G r o u p  2 (9 r a t s )  r e c e i v e d  d a i l y  in-  
j e c t i o n s  of  5 m g  o f  e s t r o g e n  i n t r a m u s c u l a r l y ,  s t a r t i n g  24 h 
a f t e r  t u m o r  t r a n s p l a n t a t i o n .  - G r o u p  3 (9 r a t s )  r e c e i v e d  
d a i l y  i n j e c t i o n s  o f  5 m g  of  h y d r o c o r t i s o n e  a c e t a t e  i n t r a -  
m u s c u l a r l y ,  s t a r t i n g  24 h a f t e r  t u m o r  t r a n s p l a n t a t i o n .  - 
G r o u p  4 ( 12 r a t s )  t h e  a n i m a l s  in  t h i s  g r o u p  we re  i m p l a n t e d ,  
w i t h  t h e  t u m o r  a n d  l e f t  u n t r e a t e d  as  c o n t r o l s .  

T h e  c o m m e r c i a l  h o r m o n a l  p r e p a r a t i o n s  u s e d  w e r e :  
T e s t o v i r o n ,  S c h e r i n g ;  S t i l b e s t r o t ,  J o h o n s o n  a n d  J o h n s o n ,  
a n d  S o t u - C o r t e f ,  U p j o h n .  T h e  a n i m a l s  w e r e  s a c r i f i c e d  
15 d a y s  a f t e r  t h e  b e g i n n i n g  o f  t h e  t r e a t m e n t  a n d  a u t o p s i e s  
p e r f o r m e d .  

A loca l  g r o w t h  in  t h e  t a i l  w a s  d e t e c t e d  in  30 a n i m a l s .  
T h e  t u m o r s  g r e w  l e n g t h w i s e  a l o n g  t h e  t a i l ,  m o r e  f r e q u e n t l y  
f r o m  t h e  m i d d l e  t o w a r d s  t h e  roo t ,  g i v i n g  to  t h i s  a p p e n d i x  
a s a u s a g e - l i k e  a p p e a r a n c e .  Al l  t i le  12 c o n t r o l s  r a t s  e x -  
h i b i t e d  a loca l  g r o w t h  w h i c h  v a r i e d  c o n s p i c u o u s l y  i n  s ize  
f r o m  r a t  t o  r a t .  N o  v i s c e r a l  m e t a s t a s i s  c o u l d  b e  d i s c o v e r e d  
in t h e m .  

I n  t h e  h o r m o n e - t r e a t e d  a n i m a l s ,  t h e  p r e f e r e n t i a l  s i t e s  
for  m e t a s t a s i s  were  t h e  m e d i a s t i n a l  l y m p h  n o d e s ,  k i d n e y s ,  
l u n g s ,  h e a r t  a n d  p a r a v e r t e b r a l  l y m p h  n o d e s .  T h e  l iver ,  
s p l e e n ,  m a m m a r y  g l a n d s ,  u t e r u s ,  o v a r i e s ,  i n t e s t i n e s ,  
a d r e n a l s  a n d  b r a i n  w e r e  f ree  of  m e t a s t a s i s .  I n  t h e  T a b l e  
is r e g i s t e r e d  t h e  i n c i d e n c e  of  g r o s s l y  v i s i b l e  m e t a s t a s i s  

Fig. 1. Estrogen-treated animal. Metastasis in mediastinal lymph 
node, lung and kidney. 

Rat  Local Metastasis 
growth Lung Heart Kidney Lymph  
(tail) node 

Cortisone I °j + + + + 
'2 + + - -  - -  + 
a 4- - - + 
4 4 . . . . . . .  
5 4 . . . . . . .  
6 4 -  . . . .  
7 4- . . . . .  
8 + - - - -  

Total positive 8 ~ t 1 3 

Estrogen 1 ° -  4- - -  4- + 
2 . . . . . . . . .  4- ÷ 
:1 . . . .  + + 

4 . . . . . .  -1- 

6 4- . . . .  

7 + -- -- -- 

8 ÷ . . . .  

Total positive 5 I 0 3 5 

Testosterone 1 + + + q- 
2 + - -  --- q + 
3 4- - - -  + ÷ 
4 + -- -- -- 4 

5 + -- -- -- + 
6 . . . . . .  ÷ 

7 . . . . . . .  q- 
8 . . . . . . . . . . . .  

9 . . . . . . . . . . . .  

Total positive 5 1 l 3 7 

Controls All 12 controls exhibit local growth and did not  show 
visceral metastasis 

Fig. 2. Cortisone-treated animal. Metastasis in lung, heart  and kid- 
neys. The heart  is entirely invaded by  the growth. 

Fig. 3. Testosterone-treated animal. Metastasis in both kidneys, 
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only.  W e  s h o u l d  m e n t i o n  t h a t  on  microscopic  e x a m i n a t i o n  
two  more  a n i m a l s  in  t h e  t e s t o s t e r o n e - t r e a t e d  g roup  and  
one  more  in t h e  co r t i sone - t r ea t ed  g roup  showed  p u l m o n a r y  
mic ro -me ta s t a s i s ,  wh ich ,  h a d  t he  a n i m a l s  been  al lowed to  
s u r v i v e  longer ,  wou ld  h a v e  g rown  to  grossly vis ible  size. 

I t  is w o r t h  no t i c ing  t h a t  t h e  local  g r o w t h  of t he  t u m o r  
was n o t  a necessa ry  c o n d i t i o n  for t h e  a p p e a r a n c e  of the  
me tas t a s i s .  Th i s  a p p a r e n t l y  p a r a d o x i c a l  effect, f irst  
p o i n t e d  ou t  b y  AGOSlI~ e t  al. ~, was  pa r t i cu l a r l y  ev i den t  in 
our  e s t r o g e n - t r e a t e d  ra ts .  A m o n g  t h e m ,  t he  t h r ee  an ima l s  
w i t h  k i d n e y  m e t a s t a s i s  d id  no t  show a n y  sign of t u m o r  
g r o w t h  in t he  t a i l  a n d  if we t a k e  the  t h r e e  groups  t oge the r  
a s ign i f i can t  inc idence  of m e d i a s t i n a l  m e t a s t a s i s  could be 
d e m o n s t r a t e d  in t h e  absence  of p r i m i t i v e  g rowth .  The  
mic roscop ic  p i c tu re  of t h e  m e t a s t a t i c  g rowth  did  no t  show 
a n y  pecu l ia r i ty .  I n  the  lungs  t he  t u m o r  nodules  were 
f r e q u e n t l y  c e n t r e d  b y  a vessel  where  a t u m o r  embol i  could 
occas iona l ly  be  depic ted .  T h e  g r o w t h  in t he  k idneys  and  
h e a r t  led to  d e s t r u c t i o n  of t h e  o rgan  s t r u c t u r e s  a n d  also 
in f i l t r a t e s  i n t e r s t i t i a l l y  to  a g r e a t  e x t e n t .  

T h e  t o t a l  absence  of m e t a s t a t i c  g r o w t h  in all  t h e  twe lve  
cont ro ls ,  desp i t e  t h e  local  g rowth ,  seems to exc lude  the  
v iew t h a t  t he  mod i f i ca t i on  of t h e  b e h a v i o u r  of th i s  t u m o r  
was a t t a i n e d  b y  i ts  g rowing  in t h e  tai l .  Besides, t he  
a p p e a r a n c e  of m e t a s t a s i s  in  t r e a t e d  an i m a l s  which  did  no t  
show local  g r o w t h  ind ica tes  t h a t  i t  is no t  on ly  the  easiness  
to  p e n e t r a t e  v o l u m i n o u s  vessels,  in t h i s  case the  la te ra l  
ve in  of t h e  tai l ,  wh ich  exp la ins  t h e  modi f ied  b e h a v i o u r  7. 
R a t h e r  i t  seems t h a t  t he  h o r m o n a l  t r e a t m e n t  c rea ted  
ce r t a i n  cond i t ions  in  t he  hos t  t h a t  fac i l i t a ted  the  a r res t  
a n d  p ro l i f e ra t ion  of c i r cu la t ing  t u m o r  ceils in  sites which  
are  usua l ly  una f f ec t ed  in n o n - t r e a t e d  ra ts .  The  incidence 
of e x t r a - p u l m o n a r y  m e t a s t a s i s  was  h i g h l y  s ign i f ican t  in  
ou r  ma te r i a l ,  s howing  t h a t  t h e  p u l m o n a r y  microc i rcu la t ion  
is p r o m p t l y  t r a v e r s e d  b y  t he  Y o s h i d a  neop las t i c  cells. 

D i r e c t  e x p e r i m e n t a l  o b s e r v a t i o n  in vivo has  s h o w n  t h a t  
co r t i sone  increases  e n d o t h e l i a l  s t i ck ing  of b lood-borne  
t u m o r  celIs s. Cor t i sone  also a l t e r s  t h e  l ipid m e t a b o l i s m  
a n d  increases  b lood coagu lab i l i t y  9. As a m a t t e r  of fact ,  
t h e  m a j o r i t y  of t h e  e x p e r i m e n t a l  fac to rs  t h a t  increase  
h e m a t o g e n i c  m e t a s t a s i s  p r oduce  a p o t e n t i a l  hype rcoagu-  
l ab i l i ty  a n d / o r  increases  leueoeyt ic  s t i ck ing  as po in ted  
o u t  b y  WOOD e t  al. a n d  severa l  o the r s  i nves t iga to r s  3,~°-~s. 

T h e  s t a t e  of t he  e n d o t h e l i a l  sur face  a n d  blood coagu- 
l ab i l i t y  seem t h e n  to  p l a y  a decis ive role in the  deter-  
m i n i s m  of m e t a s t a t i c  loca l iza t ion  a n d  g r o w t h  of blood-  
b o r n e  neop las t i c  cells a n d  a re  p r o b a b l y  t h e  p r e e m i n e n t  
hos t  fac to rs  i n v o l v e d  in t h e  m e c h a n i s m  of me tas t a s i s  

f o r m a t i o n  saa. W e  h a v e  so far  no  e x p l a n a t i o n  r e g a r d i n g  
m e c h a n i s m  of ac t ion  for  t h e  p r o d u c t i o n  of m e t a s t a s i s  b y  
t r e a t m e n t  w i t h  sex hormones .  However ,  i t  is no t  o u t  of 
ques t ion  to  p o s t u l a t e  t h a t  these  h o r m o n e s  e x e r t  t h e i r  
ac t ion  t h r o u g h  some m o d i f y i n g  effect  on  e n d o t h e l i a l  ad-  
herence  and  b lood coagu lab i l i ty ,  as  d e m o n s t r a t e d  for  
cort isone.  

I f  t h i s  obse rva t i on  w i t h  t he  Yosh ida  s a r c o m a  p roves  to  
be a genera l  fact,  a w a r n i n g  shou ld  be  sounded  c o n c e r n i n g  
the  u t i l i za t ion  of sex h o r m o n e s  in cl inical  m a n a g e m e n t  of 
cancer  pa t ien ts ,  owing to a possible  acce le ra t ion  of m e t a -  
s ta t ic  d i s semina t ion  in h o r m o n e - t r e a t e d  ind iv idua ls ,  as 
has  a l ready  been  ind ica ted  in some recen t  p a p e r s  ~-20. 

Zusammenfassung. Es wird  f iber die V e r b r e i t u n g  des 
me t a s t a t i s chen  Y o s h i d a - S a r k o m s  bet R a t t e n  be r i ch t e t ,  
die das  Sa rkom in den  Schwanz  ge impf t  e rh ie l ten .  Die ge- 
impf t en  Tlere w u r d e n  m i t  Tes tos t e ron ,  Cor t i son  u n d  
(3strogen behande l t .  Die e infache  E i n p f l a n z u n g  des  Sar-  
koms  is ,  n i e h t  geni igend,  u m  die V e r b r e i t u n g  de r  Ge- 
schwuls t  zu veran lassen .  
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A n a l y s i s  of  the  R a d i o i s o t o p e  Reno~ ,ram ~ 

The  e s t i m a t i o n  of o r g a n  func t ion ,  b y  e x t e r n a l  coun t ing  
of y-emiss ions  f rom a n  a d m i n i s t e r e d  r ad ioac t ive  sub-  
s tance ,  ha s  b e e n  wide ly  e m p l o y e d  in t h y r o i d  studies.  
Since t h e  k i d n e y s  a c c u m u l a t e  a n d  excre te  ce r t a in  radio-  
labe led  dyes,  t h e  s ame  t y p e  of a p p r o a c h  is possible. T he  
p rocedure  w h i c h  was  evo lved  b y  WINTER 2 was t e r m e d  
t he  r ad io i so tope  r e n o g r a m .  A t t e m p t s  a t  q u a n t i t a t i o n  
h a v e  b e e n  empi r i ca l  t h u s  far  3,4. W e  wish  to  po in t  ou t  
possible  q u a n t i t a t i o n  of t h e  rad io i so tope  renogram,  based  
on  a s imple  4 c o m p a r t m e n t  sys tem.  

S h o w n  in t he  F igu re  is a possible  mode l  of t he  e v e n t s  
fol lowing i n t r a v e n o u s  i n j ec t i on  of a smal l  q u a n t i t y  of a 
r a d i o a c t i v e  s u b s t a n c e  w h i c h  is exc re ted  b y  t he  k idneys  
(for example ,  t he  c o m m o n l y  emp loyed  0.2 m g  of o-iodo- 

h ippur ic  acid r ep resen t s  on ly  7 × 10-7 moles ;  if d i s t r i b u t e d  
even ly  in 5 1 of blood,  the  c o n c e n t r a t i o n  would  be  
1.4 X 10 -~ M).  A t  tow c o n c e n t r a t i o n s  t he re  need  be  l i t t l e  
concern  wi th  s a t u r a t i o n  of the  r ena l  exc re to ry  m e c h a n i s m .  
Passage  of the  s u b s t a n c e  f rom b lood  to  k i d n e y  a n d  f rom 
k idney  to  urine,  even  if ' a c t i ve  t r a n s p o r t ' ,  c an  be  con-  
s idered as a l inear  func t ion  of c o n c e n t r a t i o n  a t  such  g rea t  
di lut ions .  I t  is also a p p a r e n t  t h a t  t he  reverse  r eac t ions  
(passage of m a t e r i a l  f rom k i d n e y  to blood, a n d  f rom ur ine  
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