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m i n i s t a t i o n  of s i lve r  n i t r a t e  causes  a c c u m u l a t i o n  of s i lver  
g ranu les  in  t h e  p e r i v e n t r i c u l a r  gl ial  cells. T h e  increase  
n o w  o b s e r v e d  in  t h e  n u m b e r  of t h e  cys t e ine - r i ch  glial  
cells in  X - r a y  i r r a d i a t e d  a n i m a l s  m a y  b e  due  to  e n h a n c e d  
s y n t h e s i s  of t h e  cys te ine - r i ch  m a t e r i a l  d u r i n g  t h e  pos t -  
i r r a d i a t i o n  pe r iod  in  r e sponse  t o  t h e  p re sence  of tox ic  
s u b s t a n c e s  a r i z ing  in consequence  of t h e  i r r ad i a t i on .  The  
lack  of lysosomal  e n z y m e s  in  t he  cys t e ine - r i ch  pe r i ven t r i -  
cu la r  gl ia  5 is a g a i n s t  t h e  poss ib i l i ty  t h a t  t he  cys te ine - r i ch  
g r a n u l a t i o n s  ar ise  f rom a p h a g o c y t o s e d  ma te r i a l .  

Zusammenfassung. N a c h  e inma l ige r  R 6 n t g e n - K o p i b e -  
s t r a h l u n g  bei  R a t t e n  m i t  3000 u n d  4000 R wurde  e ine  
s t a t i s t i s c h  ges iche r t e  Z u n a h m e  de r  Zah l  c y s t e i n r e i c h e r  
p e r i v en t r i k u l / i r e r  Gl iaze l len  im G e h i r n  fes tges te l l t .  
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I s o l a t i o n  o f  a P h a r m a c o l o g i c a l l y  A c t i v e  P r i n c i p l e  f r o m  E h r l i c h  C a r c i n o m a  T u m o r  C e l l s  

The  p resence  of p h a r m a c o l o g i c a l l y  ac t ive  s u b s t a n c e s  in 
t u m o r  t i s sue  ha s  b e e n  r e l a t i v e l y  l i t t l e  i nves t iga t ed .  A 
p o l y p e p t i d e  u n d i s t i n g u i s h a b l e  f rom b r a d y k i n i n  h a s  been  
i so la ted  f r o m  h u m a n  p u l m o n a r y  c a r c i n o m a L  Overp ro -  
d u c t i o n  of s e ro ton in  is a n  a l m o s t  u n i f o r m  f ind ing  in  pa-  
t i e n t s  w i t h  ca rc ino id  t u m o r s  3. L i b e r a t i o n  of ka l i k r e in  i n to  
t h e  b lood  s t r e a m  w i t h  s u b s e q u n e t  f o r m a t i o n  of b r a d y k i n i n  
h a s  been  d e m o n s t r a t e d  in p a t i e n t s  w i t h  ca rc ino id  t u m o r  
m e t a s t a s e s  s t i m u l a t e d  b y  e p i n e p h r i n e  8. GREENBAUM et  
al. 4 h a v e  found  k in in  f o r m i n g  a n d  d e s t r o y i n g  e n z y m e s  in 
mice  l e u k e m i a  L 1210 cells. 

W e  r e p o r t . h e r e  t h e  i so la t ion  of a p h a r m a c o l o g i c a l l y  ac- 
t ive  p r inc ip le  f r o m  mice  asc i tes  c a r c i n o m a  cells. 5 × 10 a 
E h r l i ch  asc i tes  t u m o r  cells  were  e x t r a c t e d  for  e ach  ex-  
p e r i m e n t  b y  r e p e a t e d  f reez ing  a n d  t h a w i n g  in  sal ine.  T h e  
cell f r a g m e n t s  were  r e m o v e d  b y  h i g h  speed  c e n t r i f u g a t i o n  
a n d  t h e  s u p e r n a t a n t  used  in  t h e  ex p e r i men t s .  S imi l a r  
a m o u n t s  of E h r l i c h  asc i t es  t u m o r  cells were  e x t r a c t e d  w i t h  
10% t r i ch lo race t i c  acid.  T h e  s u p e r n a t a n t s  were  subse-  
q u e n t l y  e x t r a c t e d  w i t h  e the r ,  t h e  aq u eo u s  p h a s e  t h e n  eva-  
p o r a t e d  to  d ryness ,  a n d  t h e  res idue  redissolved  in 10 ml  
sal ine a n d  t h e  p H  a d j u s t e d  to  7.2. T h e  sa l ine  e x t r a c t s  will  

Fig. 1. Effect of Ehrlich ascites carcinoma tu- 
mor extract on the isolated guinea-pig ileum. 
Experiment 1. Isolated guinea-pig ileum sus- 
pended in 10 ml of Tyrode solution. Time of 
contact 1 rain. 1 and 2, 0.01 7 acetylcholine; 
3, 0.1 ml; 4, 0.15 ml; 5, 0.2ml; 6,0.25 ml; 
7, 0.3 ml; 8, 0.4 ml; 9, 0.5 ml; 10, 0.6 ml; 11, 
0.8 ml of TCA extract (TE); 12, partial neu- 
tralization of extract by 1 7 atropine 0.6 ml 
extract after 1 7 atropine; 13, 0.6ml 7 rain 
after 17 atropine; 14, 0.6 ml 10 rain after 
1 7 atropine. 
Experiment 2. Isolated guinea-pig ileum sus- 
pended in 10 ml of Tyrode solution. Time of 
contact I rain. 1, 0.2 ml; 2, 0.4 ml; 3, 6 and 11, 
0.8 ml; 4, 1.2 ml of saline extract (SE) ; 5, 1 7 
atropine; 7, 0.8 ml extract 4 min after 17 
atropine; 8, 0.8ml extract 7 rain after 1 7 
atropine; 9, 0.8 ml extract 10 rain after 17 
atropine; 10, 2 7 atropine. 
Experiment 3. Effect of Ehrlich ascites carci- 
noma tumor extract on the isolated mouse 
ileum suspended in 10 ml of Tyrode solution. 
Time of contact 1 rain. 1, 0.1 ml; 2, 0.2 ml; 
3, 0.4 ml; 4, 0.8 ml of extract (TE) ; 5, 17  atro- 
pine + 0.4 ml extract. 
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be  refer red  to  as SE,  a n d  t h e  T C A - t r e a t e d  e x t r a c t s  as TE .  
T h e  con t r ac t i l e  a c t i v i t y  of t h e  e x t r a c t e d  m a t e r i a l  was  
t e s t e d  on  t h e  i so la ted  g u i n e a  p ig  a n d  t h e  m o u s e  i l eum as 
wel l  as  on  t h e  r a t  u t e rus .  

Ca rd iovascu l a r  effects  of t h e  m a t e r i a l  were  t e s t ed  b y  
i.v. i n j ec t ion  in ca t s  a n e s t h e t i z e d  w i t h  sod ium p e n t o b a r b i -  
t a l  (40 m g / k g  b o d y  wt.) .  The  b lood  pressure  be ing  recor- 

Fig. 2. Effect of Ehrlich ascites carcinoma tumor extract on the cat 
blood pressure. E, i.v. injection of 0.3 ml extract/kg. 

d ed  w i t h  a p o l y g r a p h .  I t  was  f o u n d  t h a t  0,1 m l  S E  or  T E  
c o n t r a c t e d  t h e  gu inea -p ig  i l eum a n d  t h e  r a t  u t e r u s  a n d  
r e l axed  t h e  m o u s e  i l e u m  (F igure  1). T h e  i .v.  i n j ec t ion  of 
0 .1-0.3 m l  of  S E  or  T E  caused  a de f in i t e  d r o p  of t ~e  b lood  
pressure  (Figure  2) of t h e  cats .  Al l  t h e s e  effects  were pa r -  
t i a l ly  a n t a g o n i z e d  b y  t h e  a d d i t i o n  of a t r o p i n e  a n d ] o r  
m e p y r a m i n e  to  t h e  i n c u b a t i o n  m e d i u m  (10-7  g/ml)  or  b y  
i n j e c t i n g  t h e  ca t s  w i t h  a t r o p i n e  (1 mg / ca t )  a n d  m e p y r a -  
m i n e  (200 7 /kg  weight ) .  T h e  s p a s m o g e n i c  a n d  h y p o t e n s i v e  
a c t i v i t y  of t h e  e x t r a c t s  w as  f o u n d  t o  b e  n o n - t a c h y p h y -  
lac t ic  a n d  s l igh t ly  e n h a n c e d  a f t e r  gangl ion ic  b l o c k a d e  
w i t h  100 7 h e x a m e t h o n i u m .  T h e  t u m o r  e x t r a c t s  were  
f u r t h e r  i n v e s t i g a t e d  as to  t h e i r  poss ible  i d e n t i t y  w i t h  
o t h e r  k n o w n  a t r o p i n e -  a n d  m e p y r a m i n e - r e s i s t a n t  com- 
p o u n d s  such  as 5 h y d r o x y t r y p t a m i n e  (5-HT),  some plas-  
m a  k in ins  l ike  b r a d y k i n i n  or  ka l l id in  as  wel l  as  t h e  phos -  
p h a t e  nuc leo t ides .  F i g u r e  3 shows  t h e  ef fec t  of  m o r p h i n e  
o n  t h e  c o n t r a c t i l e  a c t i v i t y  of SE,  T E  a n d  5 - H T  on  t h e  
a t ro p i n i zed  a n d  m e p y r a m i n e  t r e a t e d  gu inea -p ig  i leum.  I t  
m a y  be  seen t h a t  1 7 m o r p h i n e / m l  i n c u b a t i o n  f lu id  com-  
p l e t e ly  b locked  t h e  con t r ac t i l e  a c t i v i t y  of 5-HT,  whi le  en-  
h a n c i n g  t h a t  of S E  a n d  T E .  F u r t h e r m o r e  lysergic  acid 
d i e t h y l a m i d e  d id  n o t  a n t a g o n i z e  t h e  co n t r ac t i l e  a c t i v i t y  of 

1 p. DI MATTEI, in Hypotensive Peptides (Eds. E. G. ERDOS, N. BACK 
and F. SICUT•RI; Springer-Verlag Inc., New York 1966), p. 579. 

2 j .  A. OATES and A. SJOERDSMA, Am. J. Med. 32, 333 (1962). 
8 j .  A. OATES and K.L. M~LMOU, in Hypotensive Peptldes (Eds. 

E. G. ERDOS, N. BACK and F. SICUTEm; Springer-Verlag Inc., 
New York 1966), p. 565. 

* L.M. GREENBAUM, R. FREER, J.  CHANG, G. SEMENTE and K. YA- 
MAFUGI, Br. J. Pharmac. 35, 623 (1969). 

Fig. 3. Effect of Ehrlich 
ascites carcinoma tumor 
extract on the isolated 
guinea-pig lileum suspen- 
ded in 10 ml of Tyrode so- 
lution containing atropine 
10 -~ 7/ml. Time of contact 
1 rain. 1, serotonin 50 ng; 
2, 0.3 ml of TE + mepyr- 
amine 17;  3, 6 and 8, 
0.3 ml of TE; 4, morphine 
107; 5, serotonin 50 ng + 
morphine 107; 7, serotonin 
50 ng. 
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Fig. 4. Effect of mouse peritoneal cell 
extract on the isolated guinea-pig ileum 
suspended in 10 ml of Tyrode solution. 
Time of contact 1 min. 1, 0.3 ml of 
mouse peritoneal cell extract followed 
by atropine 17;  2, 0.3 ml of mouse- 
peritoneal cell extract; 3, atropine 
17 + mepyramine 17;  4, 0.3 ml of 
mouse peritoneal cell extract. 
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Comparative effects of SE, TE, and other pharmacologically active substances as obtained by various experimental procedures 
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Guinea-pig Atropinized and Atropinized and Atropinized and Mouse 
ileum mepyramine mepyramine mepyramine ileum 

treated g.p.i, treated g.p.i, treated g.p.i. 
+ morphine sensitized with 

ehymotrypsin 

Atropinized and 
LSD 
treated rat 
uterus 

SE + + + + + + relaxed 
TE + + + + + + relaxed 
Acethylcholine + -- -- -- + 
Histamine + . . . .  
5-HT + + -- + 
Bradykinin + + + + + + 
Kallidin + + + + + + 
ATP + + + + relaxed 
ADP + + + + relaxed 
AMP + + + + relaxed 
UTP + + + + - -  

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ ,  Contraction; + + ,  enhanced contraction; --, absence of contraction. 

S E  a n d  T E  o n  t h e  r a t  u t e rus .  These  e x p e r i m e n t s  exc luded  
t h e  i d e n t i t y  b e t w e e n  5 - H T  a n d  S E  or  T E .  I n c u b a t i o n  of 
SE  a n d  T E  w i t h  h u m a n  red  cells h e m o l y s a t e s ,  h u m a n  
p lasma ,  t r y p s i n  or  c h y m o t r y p s i n  h a d  no  effect  w h a t s o e v e r  
on  t h e i r  con t r ac t i l e  a c t i v i t y ,  showing  t h u s  t h e i r  non -  
i d e n t i t y  w i t h  b r a d y k i n i n  a n d  kal l id in .  F u r t h e r m o r e ,  i t  
was  f o u n d  t h a t  t h e  m o u s e  i l eum was  c o n t r a c t e d  b y  b r a d y -  
k i n i n  y e t  r e l axed  b y  S E  a n d  T E  (Figure  1). Con t ro l  ex-  
p e r i m e n t s  w i t h  A T P ,  A D P ,  A M P  a n d  U T P  were  also per-  
fo rmed  in  o rde r  to  ve r i fy  t h e  poss ib le  i d e n t i t y  of t h e  t u -  
m o r  ceils e x t r a c t s  w i t h  t he se  nuc leo t ides .  S E  a n d  T E ,  
w h e n  t e s t e d  o n  c h y m o t r y p s i n  t r e a t e d  gu inea -p ig  i l eum as  
desc r ibed  b y  EDERY s, showed  a h i g h e r  c o n t r a c t i l e  ac t i -  
v i t y  in  c o n t r a s t  to  A T P ,  A D P  a n d  AMP,  whose  con t r ac -  
t i le  a c t i v i t y  were  n o t  af fec ted .  EDERV h a s  s h o w n  t h a t  
c h y m o t r y p s i n  sens i t izes  t h e  i so la ted  gu inea -p ig  i l eum to  
va r ious  k in ins ,  b u t  n o t  to  s u b s t a n c e  P, eledoisin,  angio-  
t ens in ,  a d e n o s i n e - t r i p h o s p h a t e ,  p o t a s s i u m  ch lor ide  a n d  
b a r i u m  chlor ide .  T h e  T a b l e  s u m m a r i z e s  t h e  c o m p a r a t i v e  
effects  of SE,  T E  a n d  o t h e r  p h a r m a c o l o g i c a l l y  a c t i v e  
s u b s t a n c e s  as  o b t a i n e d  b y  v a r i o u s  e x p e r i m e n t a l  p roce-  
dures .  

A d d i t i o n  of  p a p a v e r i n e  t o  t h e  a t r o p i n i z e d  a n d  m e p y r -  
a m i n e - t r e a t e d  g u i n e a - p i g  i leum,  a c c o r d i n g  t o  t h e  m e t h o d  
of L E v y  a n d  MICHEL-BP.R e, d id  n o t  a f fec t  t h e  con t r ac t i l e  
a c t i v i t y  of S E  a n d  TE ,  whi le  abo l i sh ing  t h e  con t r ac t i l e  
effect  of U T P ,  t h u s  d i s c r i m i n a t i n g  t h e  t u m o r  e x t r a c t s  
f rom U T P .  The  poss ib i l i ty  t h a t  a d e n i n e  m i g h t  b e  i n v o l v e d  
in t h e  con t r ac t i l e  a c t i v i t y  of t h e  t u m o r  e x t r a c t s  was  also 
ru led  out ,  s ince  a d e n i n e  is k n o w n  to  h a v e  no  ef fec t  in  r a t  
u t e r u s  7. S E  a n d  T E  h a d  t h e  fo l lowing  c h e m i c a l  cha rac -  
te r i s t ics :  d i a l y s a b i l i t y  t h r o u g h  ce l l ophane  m e m b r a n e s ,  
so lub i l i t y  in  10% t r i ch lo race t i c  acid,  r e s i s t ance  t o  bo i l ing  
for  20 m i n  in  a n  ac id  m e d i u m ,  i n s o l ub i l i t y  in  e t h y l  e t h e r  a t  
ac id  p H  a n d  p rogress ive  loss of a c t i v i t y  d u r i n g  s torage .  

The  ac t ive  p r inc ip l e  f o u n d  in E h r l i c h  asc i tes  t u m o r  cells 
was  n o t  p r e s e n t  in  n o r m a l  p e r i t o n e a l  mice  cells. E x t r a c t s  
p r e p a r e d  b y  t h e  s a m e  m e t h o d s  f rom p a c k e d  n o r m a l  per i -  
t onea l  mice  cells showed  c o n t r a c t i l e  a c t i v i t y  on  t he  guinea-  
p ig  i leum, due  to  c o n t a m i n a t i o n  w i t h  ace thy lcho l ine  a n d  
h i s t amine ,  s ince i t  was  c o m p l e t e l y  abo l i shed  b y  a t r o p i n e  
a n d  m e p y r a m i n e  a d d i t i o n  to  t h e  b a t h  (Figure  4). The  re- 
su i t s  o b t a i n e d  in t h e  p r e s e n t  i n v e s t i g a t i o n  a n d  s u m m a r i -  
zed in t he  T a b l e  d e m o n s t r a t e  t h a t  E h r l i c h  asc i tes  car-  
c i n o m a  cells c o n t a i n  a p h a r m a c o l o g i c a l l y  ac t ive  m a t e r i a l  
t h a t  does  no t  b e l o n g  to  a n y  of  t h e  k n o w n  c o m p o u n d s  so 
f a r  descr ibed.  Further e x p e r i m e n t s  wil l  b e  u n d e r t a k e n  in  
o rde r  to  c la r i fy  t h e  e x a c t  c h e m i c a l  n a t u r e  of t h e  a c t i v e  
c o m p o u n d .  

Rdsumd. Les p ropr id tds  b io log iques  d ' u n e  nouve l l e  
s u b s t a n c e  p h a r m a c o l o g i q u e  a c t i v e  isolde des  cellules de  
l ' a sc i te  d ' E h r l i c h  s o n t  ddcr i tes  en  ddtai l .  L a  s u b s t a n c e  
isolde c o n t r a c t e  in  v i t r o  l ' i l dum du  cobaye  ou l ' u td rus  du  
r a t  e t  re laxe  l ' i l eum de  la  souris .  I n  v ivo ,  ce t t e  s u b s t a n c e  
posse~de u n  effe t  h y p o t e n s i f  chez  le cha t .  
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Electrophoretic Changes 
of Balb/c Mice 

H I P A  t u m o r ,  a m e s e n t e r i c  n e o p l a s m  assoc ia ted  w i t h  
h e m o r r h a g i c  asci tes,  was  p r o d u c e d  in  mice  of s t r a i n  
B A L B / c  b y  i.p. i n o c u l a t i o n  of a h o m o g e n i z e d  spleen 
o b t a i n e d  f r o m  a m o u s e  of t h e  s a m e  s t r a i n  g iven  i.p. 
i n j ec t ions  of m i n e r a l  oil I. 

of Serum and Virus Particles Type 'C' and 'A' in a P la smocytoma  

T h e  o r ig ina l  t u m o r  cons i s t ed  of u n d i f f e r e n t i a t e d  cells, 
u s u a l l y  of sp ind le  s h a p e  a n d  n u m e r o u s  col lagen f ibres.  
D u r i n g  se r i a l  ce l lu la r  t r a n s p l a n t a t i o n  in  isologous mice,  
t h e r e  was  i n c r e a s i n g  t r a n s f o r m a t i o n  of t h e  cell p a t t e r n  
t o w a r d s  t h a t  of p l a s m o c y t o m a .  P l a s m o c y t i c  e l e m e n t s  


