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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  
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f i rs t  appeared  in the  3rd t u m o r  genera t ion  and prac t ica l ly  
m a d e  up the  ent i re  neop lasm of t he  26th genera t ion  ~. 
E lec t rophore t i c  e x a m i n a t i o n  of  sera of an imals  bear ing  
the  1st, 2rid and 3rd t u m o r  genera t ion  y ie lded va lues  
wi th in  t he  range  of normalX. 

Dur ing  genera t ion  4 th  to  26th, narrow, s teep peaks  
occurred in the  region of x-2-globulins (Figure b), which 
were suggest ive  of paraprote ins .  

F r o m  the  5th to  the  26th generat ion,  the  t u m o r  
conta ined  numerous  virus- l ike  par t ic les  of t y p e  C accord-  
ing to  BERNHARD s (Figure a), which  however  decreased 
in n u m b e r  to  t he  37th genera t ion  and  were no longer  
p resen t  t he rea f t e r  ~. 

W e  h a v e  now cont inued  s imi lar  observa t ions  up  to  
t he  78th cel lular  t r ansp lan ta t ion  and  h a v e  fol lowed the  
d e v e l o p m e n t  of t he  t u m o r  histological ly,  e lec t ron micro-  
scopical ly  and  by  electrophoresis  of the  serum, as pre- 
v ious ly  descr ibed ~, ~, by  examin ing  the  50th, 53th, 58th, 
64th, 70th, 71th, 75th, 78th genera t ion  of t he  tumor .  

Dur ing  the  per iod of observat ion,  t he  p lasmocy t i c  
a rch i tec ture  of the  neoplas ia  r emained  unchanged  and 
the  e lec t rophore t ic  pa t t e rn  of the  se rum was normal  
(Table and  F igure  d). Virus  par t ic les  of t y p e  C reappeared  
in smal l  n u m b e r  dur ing  the  71th generat ion.  W i t h i n  the  
same t u m o r  generat ion,  and  a t  i r regular  in te rva ls  in t h e  
subsequen t  ones, v i rus  par t ic les  of  t y p e  A were  no ted  
in t he  ergas toplasmic  c is ternae  of  neoplas t ic  p la sma  cells. 
These  par t ic les  were  roundish,  measured  75-80 n m  and  

possessed 2 membranes  enclosing an e lec t ron- lucent  
cen ter  (Figure c). 

I n  con t rad i s t inc t ion  to  vi ruses  of t y p e  C, viruses  of 
t y p e  A, which  are  c o m m o n  in expe r imen ta l ly  p roduced  
p lasmocy. tomasL h a v e  neve r  p roved  to  be  oncogenic ~. 
T h e y  ac t  as precursors  of oncogenic virusesa,  ~ or  as 
secre tory  products  of t u m o r  cells, and even  as immuno-  
globul ins  S, ~. I n  the  present  observat ion,  i t  was no t  pos- 
sible to  demons t r a t e  a re la t ion be tween  t y p e  A or C and 
the  secret ion of immunoglobul ins .  
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Virus particles and electropboretic pattern in the course of HIPA tumor evolution, a) 19th tumor generation. Virus particles of type C in 
the extracellular space (arrows). x 23,077. b) 19th tumor generation. Electrophoretic pattern with narrow, steep peak in the region of ~-2- 
globulins (star). c) 71th tumor generation. Intracisternal virus A particles (arrows). × 41,538. d) 71th tumor generation. Normal electro- 
phoretic pattern. 
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Morphologic and eleetrophoretic findings in mice bearing trans- 
planted HIPA tumor 

Generations Histologie Virus- Electrophoretie 
form like pattern 

particles 
A C 

1st to 2nd Undiff. sarcoma 0 0 normal 
3rd Differentation into 0 0 normal 

Plasmocytoma 
4th Differentation into 0 0 ~-2-globulin peak 

Plasmocytoma 
5th to 26th Differentationinto 0 + + + 0t-2-globulin peak 

Plasmocytoma 
27th to 37th Plasmocytoma 0 + normal 
38th to 70th Plasmocytoma 0 0 normal 
71th to 78th Plasmocytoma + + normal 

Zusammen/assung. U n t e r s u c h u n g e n  a n  e inem P l a smo-  
c y t o m  yon  BALB/c -MAusen  e r g a b e n  ke ine  B e z i e h u n g e n  
zwischen  d e m  V o r k o m m e n  y o n  v i rus / ihn l i chen  P a r t i k e l n  
des  T y p u s  , A ,  u n d  , C ,  u n d  de r  Sekre t ion  yon  I m m u n o -  
g lobul in .  

G. PEDIO a n d  J. R. ROTTNER 10 

Institute o] Pathological Anatomy, University of Ziirich, 
Kantonspital, CH-8006 Ziirich (Switzerland), 
12 January 1971. 

10 We are indebted to Mrs. U. ROOST for her excellent technical 
assistance. 

Immunohistoehemieal Studies on Phenylethanolamlne-N-Methyltransferase, Dopa-Decarboxylase 
and Dopamine-fl-hydroxylase 

W i t h  t h e  use  of specif ic  a n t i b o d i e s  t o w a r d s  d o p a m i n e -  
f l -hydroxylase  (DBH)  t h e  loca l i za t ion  of t h i s  e n z y m e  in  
t h e  a d r e n a l  m e d u l l a  a n d  in  t h e  p e r i p h e r a l  n e r v o u s  s y s t e m  
was  desc r ibed  1-4. I n  a d d i t i o n  we also i n v e s t i g a t e d  t h e  
cel lu lar  loca l i za t ion  of D B H  in  t h e  c e n t r a l  n e r v o u s  sys-  
t e m  a,4. W e  e x t e n d e d  the se  s tudies ,  a n d  t h e  loca l i za t ion  
of o t h e r  c a t e c h o l a m i n e  s y n t h e s i z i n g  e n z y m e s  was  inves t i -  
g a t e d  in  va r i ous  t issues.  T he  p r e s e n t  p a p e r  descr ibes  t h e  
cel lu lar  loca l iza t ion  of d o p a - d e c a r b o x y l a s e  (DCA), phe -  
n y l e t h a n o l a m i n e - N - m e t h y l t r a n s f e r a s e  (PNMT)  a n d  D B H  
in  p e r i p h e r a l  a n d  c e n t r a l  t i s sues  of m a m m a l s .  A pre-  
l i m i n a r y  r e p o r t  on  t h e  cel lu lar  loca l i za t ion  of P N M T  in 
t he  a d r e n a l  m e d u l l a  was  p r e v i o u s l y  p r e s e n t e d  4. 

Male  Sp rague  D a w l e y  r a t s  (body  wt .  150-170 g) were 
used in  t he se  s tudies .  I n  some e x p e r i m e n t s  guinea-pigs ,  
h a m s t e r s  a n d  mice  were  also s tud ied .  

P N M T  was  pur i f i ed  f r o m  t h e  s u p e r n a t a n t  f r ac t i on  of 
b o v i n e  a d r e n a l  m e d u l l a  b y  t h e  p r e v i o u s l y  r e p o r t e d  pro-  
cedure6,% T h e  u l t r a c e n t r i f u g e  p a t t e r n  r evea l s  t h a t  t h e  
e n z y m e  is h o m o g e n o u s  a n d  a mo lecu l a r  w e i g h t  of 31 ,000-  
33,000 was  e s t i m a t e d  b y  t h e  men i scus  d e p l e t i o n  m e t h o d  
of YPHANTIS L T h e  pur i f i ed  e n z y m e s  show severa l  b a n d s  
on  disc gel e lec t rophores is ,  b u t  al l  t h e  p r o t e i n  s t a i ned  
b a n d s  are  e n z y m a t i c a l l y  ac t ive ,  i n d i c a t i n g  t h e  poss ib le  
p resence  of c o n f o r m a t i o n a l  P N M T  i soenzymes  e. 

DCA was  pur i f i ed  f r o m  b o v i n e  a d r e n a l  g l ands  b y  a 
r e c e n t l y  desc r ibed  p rocedu re  s, 9. 

D B H  was  pur i f i ed  f rom b o v i n e  a d r e n a l  g l and  as  de-  
sc r ibed  p rev ious ly  10. 

I m m u n i z a t i o n  a n d  t e s t i n g  of a n t i b o d i e s  was  p e r f o r m e d  
as p r e v i o u s l y  desc r ibed  s,4. 

T h e  i m m u n o h i s t o f l u o r e s c e n t  p rocedu re  h a s  p rev ious ly  
been  desc r ibed  in  d e t a i l  4. C r y o s t a t e  sec t ions  f rom un f i xed  
t i s sue  were  used.  T h e  sec t ions  were  u sua l ly  pos t - f ixed  in  
ace tone  for  10 min .  T h e  i n d i r e c t  m e t h o d  was  used  for  t h e  
s t a i n i n g  (see11), w h i c h  i n v o l v e d  t h e  use  of f luoresceine-  
i s o t h i o c y a n a t e  (FITC) labe l led  sheep  a n t i - r a b b i t  i m m u n o -  
globul ine .  Before  t h e  use  of F I T C l a b e l l e d  i m m u n o g l o b u l i n e  
i t  was  s h a k e n  w i t h  m o u s e  l iver  p o w d e r  or  b r a i n  p o w d e r  
(Miles Labora to r i e s ,  USA)  a t  r o o m  t e m p e r a t u r e  for  2 h in  
o rde r  to  r e m o v e  as m u c h  as poss ible  of t h e  F I T C  label led  
p r o t e i n s  n o t  r e l a t ed  to  t h e  specif ic  a n t i g e n s  u n d e r  inves t i -  
ga t ion .  F u r t h e r m o r e ,  t h e  specific a n t i b o d i e s  aga i n s t  DCA, 
P N M T  a n d  D B H  were  i n c u b a t e d  w i t h  s e r u m  f rom t h e  
species s tud ied  o v e r n i g h t  a t  r o o m  t e m p e r a t u r e ,  in  o rder  

to  r emove  unspec i f ic  an t ibod ie s .  As a specif ic i ty  test ,  pre-  
i m m u n e  s e r u m  was  used  i n s t e a d  of t h e  specific a n t i b o d y  
serum.  

PNMT.  Adrenal medulla. I n  r a t  a n d  mouse  m o s t  of t h e  
g l and  cells showed  a specif ic  g reen i sh  immunof luo re scence  
of m o d e r a t e  i n t e n s i t y  w h i c h  was  local ized to  t h e  cyto-  
p l a sm of t h e  cells (F igure  1). T h e  ou t l i ne s  of these  f luores-  
c en t  cells were s o m e w h a t  i nd i s t i nc t ,  p r o b a b l y  due  to  some  
dif fus ion of t h e  P N M T .  I n  gu inea-p igs  p rac t i ca l ly  al l  of 
t he  g land  cells showed  a specif ic  immunof luo rescence .  T h e  
cells of t h e  a d r e n a l  c o r t e x  d id  n o t  show a n y  specif ic  
f luorescence.  

Peripheral and central ~ervous system. No specif ic  
immunof luo re scence  was  o b s e r v e d  in  t h e  s y m p a t h e t i c  
gangl ia  or in  t h e  CA cell  bod ies  of t h e  cen t r a l  n e r v o u s  
sys tem.  F u r t h e r m o r e ,  no  specif ic  i m m u n o f l u o r e s c e n c e  was  
observed  c ran ia l  of a t r a n s e c t i o n  of t h e  sciat ic  nerve ,  
wh ich  con ta ins  m a n y  ad rene rg i c  a x o n s  xs,ls. - I n  a l l  
sec t ions  of t h e  b r a i n  t h e r e  a p p e a r e d  a s t r o n g  unspeci f ic  
f luorescence in t h e  ap ica l  p a r t s  of t h e  e p e n d y m a  ou t -  
l in ing  t he  ven t r i c l e s  a n d  in  t h e  gl ial  cells, especia l ly  t h e  
astrogl ia .  

DCA. Adrenal medulla. A specif ic  i m m u n o f l u o r e s c e n c e  
of weak  i n t e n s i t y  was  o b s e r v e d  in t h e  c y t o p l a s m  of 

1 L. B. GEFFES, B. G. LIVETT and R. A. Rush, J. Physiol., Lond. 
204, 593 (1969). 

z B. K. HARTMAN and S. UDENFRmND, Molec. Pharmac. 6, 85 (1970). 
s K. FuxE, M. GOLDSTEXN, T. H6KFELT and T. H. Jon, Res. Com- 

mun. Chem. Path. Pharmae. f, 627 (1970). 
4 K. FUXE, M. GOLDSTEIN, T. H6KFELT and T. H. Joa,  Progr. 

Brain Res., in press. 
5 M. GOLDSTEIN and T. H. JoH, Fedn Proceedings, Abstract No. 180 

(1970). 
6 M. GOLDSTEIN and T. H. JOH, to be published (1971). 

D. A. YPHANTIS, Biochemistry 3, 297 (1964). 
s p. M. CEASAR, B. F. ANAGNOSTE and M. GOLDSTEIN, 160th Na- 

tional Meeting of the Am. chem. Soc., Abstract No. 102 (1970). 
9 p. M. CEASAR and M. GOLDSTEIN, to be published (1971). 

~o M. GOLDSTEIN, E. LAUBER and M. R. McKEREGHAN, J. biol. 
Chem. 240, 2066 (1965). 

xt R. C. NAIRN, Fluorescent Protein Tracing (E. and S. Livingstone 
Ltd., Edinburgh and London 1969). 


