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Ehr l i ch  Ascites T u m o r  cells, while immune  an t i se ra  for 
mouse  e r y t h r o c y t e s  and mouse liver homogena t e  have  no 
haemoly t i c  action.  (3) The haemoly t i c  ac t ion on sheep 
e r y t h r o c y t e s  by  immune  ant i sera  for Ehr l ich  Ascites 
T u m o r  cells does no t  appear  to be due to  a comple te  
an t igen  in c o m m o n  be tween  Ehr l i ch  Ascites T u m o r  cells 
and  sheep e ry th rocy te s ;  the  reac t ion  in fact  is no t  
reversible,  as immune  ant i sera  for sheep e r y t h r o c y t e s  
have  no t  shown any  toxic act ion in vitro for Ehr l ich  
Ascites Tumor  cells. (4) I t  m a y  be s t a t ed  t h a t  the  haemo-  
lytic ac t ion for mouse,  ra t  and  sheep  e r y t h r o c y t e s  
exercised by  immune  an t i se ra  for Ehr l i ch  Ascites T u m o r  

cells migh t  be due  to  the  presence  in the  t u mo ra l  cells of 
an ant igenic  f rac t ion of he te rophi le  type .  

Riassunto. Gli autor i  h a n n o  osserva to  t h e  i sieri di 
animal i  immunizza t i  con cellule del  t u mo re  cancro asci te  
di Ehr l ich  sono emolit ici  per  gli er i t roci t i  di tope ,  r a t t o  e 
m o n t o n e  e p r e sumono  che le cellule del  t umore  di Ehr l i ch  
possano  con tene re  frazioni an t igene  di  t ipo e terogenet ico .  

A. ZINNARI and  V. ROMITI 

Islituto di Patologia Generale dell'Universita di Geneva 
(Italy), June 20, t962. 

N u c l e o l a r  L o c a l i z a t i o n  of Succ in i c  D e h y d r o g e n a s e  
in H u m a n  M a l i g n a n t  Cel ls  w i t h  M T T  

I t  is known t h a t  succinic dehydrogenase  is absen t  in 
bo th  nuclei and nucleoli of m a m m a l i a n  cells 1 6, excep t ing  
in bird e ry th rocy te s  which according to  BRACHET 7 migh t  
be due to absence  of mi tochondr i a  in these  e ry th rocy tes .  
Nucleolar  localization of succinic dehydrogenase  in 
normal  and ma l ignan t  s t ra t i f ied  epi the l ia  of h u m a n  
cervix were observed  in th is  l abora to ry  s wi th  2, 3, 5 tr i-  
pheny l  t e t r azo l ium chloride (TTC) and  2, 2 ' -d i -p-ni t ro-  
phenyl-5,  5 ' -diphenyl-3,  3'-(3, 3 ' -d imethoxy-4 ,  4 ' -b iphenyl-  
ene) d i te t razo l ium chlor ide (Nitro-BT).  

The presen t  r epor t  is to conf i rm the  nucleolar  localiza- 
t ion of succinic dehyd rogenase  wi th  a th i rd  i m p o r t a n t  
t e t razo l ium salt,  3 - (4 ,5-d imethyl - th iazo ly l -2) -2 ,5-d iphe-  
nyl t e t r azo l ium b romide  (MTT). 

Frozen  sect ions (8 /,) were cut  from fresh unf ixed 
epidermoid  ca rc inomatous  t issue of h u m a n  cervix  f rom 
two cases. The sect ions  were  m o u n t e d  on clear  glass 
slides and  s ta ined  9 in the  incuba t ing  media  con ta in ing  
MTT. The comm on  controls  to ensure  the  specif ici ty of 

the  reac t ion  were appl ied  4,~°. An add i t iona l  frozen 
sect ion was s ta ined  by  pyron in  me thy lg reen  for observ ing  
the  posi t ion and  size of the  red s ta ined  nucleoli. 

The  sect ions were s tudied  and p h o t o g r a p h e d  unde r  oil 
immers ion  objec t ive  of a l ight  microscope.  More t h a n  
one t h o u s a n d  cells were s tud ied  in each case. 

In t race l lu la r  deposi ts  of b lack cobal t  fo rmazan  were 
observed  in t he  cy top l a sm and  on the  nucleolus-l ike 
in t ranuc lea r  bodies  of ma l ignan t  cells. These  s ta ined  
in t ranuc lea r  bodies  exh ib i t ed  (Figure) a morphologica l  
p a t t e r n  of nucleoli.  The b o d y  of the  nuclei  r emained  
uns ta ined .  

Rdsumd. Les au teur s  compl&tent  leurs recherches  sur  la 
localisat ion cy toch imique  de l 'ac t iv i t6  de la d6shydro-  
g6nase succinique dans  les nucl6oles en u t i l i sant  un 
troisi~me sel de te t rozol ium,  MTT d ' u n e  impor t ance  
particuli~re.  

P. DE and  R. CHATTERJEI~2 

Cell Research Department, Chittaranjan National Cancer 
Research Centre, Calcutta (India), August 13, 1962. 

Frozen section of human epidermoid carcinoma cervix, stained for 
suecinic dehydrogenase activity with MTT. Arrows exhibit nucleolar 
enzymatic activity in three malignant cells within the enclosed areas. 

(Objective × 100, eyepiece 12.5 × ). 
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O c c u r r e n c e  of an  E l e d o i s i n - L i k e  P o l y p e p t i d e  
( P h y s a l a e m i n )  in Sk in  E x t r a c t s  of  

Physalaemus ]uscumaculatus 1 

Acetone  and m e thano l  ex t rac t s  of wet  or d ry  skin of 
Physalaemus/uscumaculatus, a Sou th -Amer ican  a m p h i b -  
ian (Tucuman,  Argent ine) ,  con ta in  a pr inciple  which  
exer t s  a powerful  s t imu lan t  act ion on several  smooth -  
muscle p repa ra t ions  and  p o t e n t l y  lowers the  sys temic  
blood pressure  in dogs and  rabbi ts .  

The act ive  principle,  which  we call physalaemin, is in 
all p robab i l i t y  a po lypept ide .  In  fact,  it  was comple te ly  
inac t iva ted  b o t h  by  c h y m o t r y p s i n  and  t ryps in  diges t ion 
(ext rac t  co r respond ing  to 0.1 g fresh skin plus 100 /*g 
c h y m o t r y p s i n  or 1 mg t ryps in ;  i ncuba t ion  for 30 min  a t  
p H  7.5--7.7 and  38°C), and  acid hydro lys i s  of ac t ive  
c h r o m a t o g r a p h i c  spots  yie lded a m i x t u r e  of amino  acids.  

I Supported by grants from the Consiglio Nazionale delle Ricerche, 
Roma, and the Rockefeller Foundation, New York. 
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P h y s a l a e m i n  m a y  be  d i s t i ngu i shed  in para l le l  assays  
f rom all o t h e r  k n o w n  po lypep t ides ,  i nc lud ing  eledoisin=. 
However ,  e ledoisin is t he  p o l y p e p t i d e  to wh ich  physa lae -  
m in  seems so far  to  be  m o s t  s imi lar  in i ts pha r m aco l og i ca l  
proper t ies .  

Like  eledoisin,  p h y s a l a e m i n  p o t e n t l y  s t i m u l a t e s  move-  
m e n t s  a n d  t o n u s  of t he  i so la ted  r a b b i t  large in t e s t ine  
( th resho ld  c o n c e n t r a t i o n :  e x t r a c t  c o r r e s p o n d i n g  to 1 2 pg  
fresh t i ssue  pe r  ml  n u t r i e n t  l iquid),  t he  isola ted gu inea -p ig  
i l eum (2 -6 /*g  fresh t i ssue/ml) ,  a n d  o t h e r  p r e p a r a t i o n s  of 
g a s t r o - i n t e s t i n a l  s m o o t h  muscle  as well  ( ra t  s t o m a c h ,  r a t  
d u o d e n u m ,  frog s t o m a c h ,  e tc . ) ;  l ike eledoisin,  physa l ae -  
ra in  is n o t  ve ry  ac t ive  on  t he  oes t rus  u t e r u s  of the  ra t .  

The  b lood pressure  of t he  a n a e s t h e t i z e d  dog a n d  r a b b i t  
is p o t e n t l y  lowered b y  t he  i n t r a v e n o u s  in jec t ion  of 
.Physalaemus ex t rac t s .  I n t e n s i t y  a n d  d u r a t i o n  of hypo-  
t ens ion  are  p r o p o r t i o n a l  to  t he  in jec ted  dose of physa lae -  
m in  a n d  t h e r e  is no sign of t a c h y p h y l a x i s .  A shor t - l i ved  
b u t  e v i d e n t  fall  of b lood pressure  m a y  be  p roduced  in 
t he  dog b y  t he  i n t r a v e n o u s  in j ec t ion  of the  e x t r a c t  
co r r e spond ing  to 5 /tg f resh skin  per  kg b o d y  weight .  

The  a c c o m p a n y i n g  Tab le  gives some a p p r o x i m a t e  
a c t i v i t y  equ iva lenc ies  for t he  e x t r a c t  co r r e spond ing  to 1 g 
f resh Physalaemus skin.  

Approximate equivalencies for 1 g fresh l'hysalae- 
mus skin 

Eledoisin Substance P Bradykinin Histamin 

q u a n t i t a t i v e  b ioassay  of p h y s a l a e m i n ,  owiug to t he i r  
h igh  sens i t i v i ty  and  t he  exce l l en t  dose / response  re la t ion-  
ship.  

Crude  Physalaemus e x t r a c t s  do no t  a p p a r e n t l y  c (mta in  
o t h e r  ac t ive  s u b s t a n c e s  w i th  the  possible  excep t ion  of 
smal l  a m o u n t s  of a b r a d y k i n i n - l i k e  po lypep t ide .  .\ 
b iological ly  pure  p h y s a t a e m i n  p r e p a r a t i o n  m a y  be 
o b t a i n e d  b y  a b s o r p t i o n  of t he  c rude  l 'hysalaemus 
m a t e r i a t  d i sso lved  in 95% e t lmnol  on an  a lka l ine  a l u m i n a  
c o l u m n  a n d  s u b s e q u e n t  e lu t ion  wi th  descend ing  concen-  
t r a t i o n s  of e thano l ,  followed b y  ion -exchange  c h r o m a t o -  
g r a p h y  on a c o l u m n  of Amber l i t e  CG-50. 

The  occur rence  of p h y s a l a e m i n  is now be ing  inves t i -  
g a t e d  in o the r  Physataemus species, as well as in n u m e r o u s  
o t h e r  a m p h i b i a n s  g a t h e r e d  t h r o u g h o u t  t he  world.  

A full r epor t  on  t he  pha rmaco log i ca l  p rope r t i e s  of 
p h y s a l a e m i n  will be  pub l i shed  elsewhere.  The  isola t ion 
of the  po lypep t ide  and  t he  e luc ida t ion  of i ts  s t r u c t u r e  is 
in progress .  

Riassmzto. Gli e s t r a t t i  di pelle fresca o sccca di 
Physalaemtts /ltscltmac~tlatlt.s c o n t e u g o n o  una  sosi~/llZa 
a t t i v a  di n a t u r a  pol ipept id ica ,  la [~h3,salaemina, d o t a l a  di 
p o t e n t e  az ione i p o t e n s i v a  e di i n t ensa  az ione s t i m o l a n t c  
su a lcuni  muscol i  lisci ex t ravasa l i ,  l .a  p h y s a l a e m i n a  6 
fac i lmente  d i s t inguib i le ,  m e d i a n t e  saggi paral lcl i ,  da 
t u t t i  gli a l t r i  po l ipep t id i  biogeni  f inora  noti ,  comprcsa  la 
e ledois ina  che al la  p h y s a l a e m i n a  s ' accos t a  per  parecchie  
delle sue azioni fa rmacologiche .  

Dog blood 300-400 ~/.g 20000 to > 20 mg > 20 mg 
pressu re 30 000 tt 
Rabbit large 150-~00 p.g 50000/* > 15 mg > 100 mg 
intestine 
Rat uterus 30-50 ~/.g 50-200 F~ ~ 1 l / . g  inhibition 
Rat duodenum 100 gg ..... inhibition 
Guinea-pig ileum 100-200 p~g --  0.5-2 mg - - 

V. ERSPAMI';R, (~. BERTA(:CINI, a , ld J. M. Cl,:I 

Istit~tto di Farmacologia, Universit2~ di Parma (Italy), a~2d 
Institute de I~iolo~ia, Universidad National de Cttyo, 
Ale~,doza (Argentine), J*dy ,30, 1962. 

R a b b i t  large in tes t ine ,  gu inea-p ig  i leum a n d  dog or 
r a b b i t  b lood pressure  are pa r t i cu l a r l y  su i t ab l e  for t he  

2 v .  ERSPAMER and A. ANASTASI, Fxper. lS, 5S (1~.**;~). A. AXASTAS[ 
and V. ERSPAMER, Brit. J. Pharmacol., ii1 pre~s. - V. ],~RtqI,AMER 
and G. FALCON1ERI I';RSPAMI.:R, Brit. J. Pharmac~l., in press. 

O c c u r r e n c e  o f  B r a d y k i n i n - L i k e  S u b s t a n c e s  

i n  t h e  A m p h i b i a n  S k i n  ~ 

Besides  b e i n g  a n  e n o r m o u s  s to re -house  of indole-  
a lky lamines ,  p h e n y l a l k y l a m i n c s  a n d  imidazo lea lky l -  
amines ,  t he  a m p h i b i a n  sk in  appea r s  to  be an  i m p o r t a n t  
p r o d u c t i o n  a n d / o r  s to rage  si te  of h igh ly  ac t ive  poty-  
pept ides .  

One of t h e m ,  p h y s a l a e m i n ,  ha s  been  descr ibed  in a 
p reced ing  c o m m u n i c a t i o n  ~. I n  th i s  p r e l i m i n a r y  repor t ,  
t h e  occur rence  of b r a d y k i n i n - l i k e  s u b s t a n c e s  will be 
br ie f ly  descr ibed.  The  t e r m  b r a d y k i n i n - l i k e  shou ld  be  
i n t e r p r e t e d  in a b r o a d  sense. 

So fa r  a b o u t  e i g h t y  a m p h i b i a n  species,  col lected in 
al l  p a r t s  of t h e  world,  b u t  especia l ly  in S o u t h  Amer ica ,  
h a v e  been  s tud ied .  High ,  a n d  s o m e t i m e s  eno rmous ,  
a m o u n t s  of b r a d y k i n i n - l i k e  c o m p o u n d s  a p p e a r e d  to  be  
p r e s e n t  in m e t h a n o l  e x t r a c t s  of t h e  skin  of t he  e x a m i n e d  
Phyllornedusae (Phyl. sauvagi, Phyl. rhodei) a n d  R a n a e  
( R. esculenta, R. ternporaria, R. pipiens, R. warschewitschii, 
R. japonica, R. catesbiana, R. nigromaculala). 

The  po lypep t i de  n a t u r e  of t he  ac t ive  skin  c o n s t i t u e n t s  
is s h o w n  b y  t h e i r  r ap id  a n d  comple t e  i n a c t i v a t i o n  

p roduced  b y  c h y m o t r y p s i n  i ncuba t ion ,  a n d  b y  some 
p r e l i m i n a r y  resu l t s  o b t a i n e d  fol lowing acid hydro lys i s  of 
the  e lua tes  of ac t ive  p a p e r  c h r o m a t o g r a p h i c  spots .  

The  a c c o m p a n y i n g  Tab le  p re sen t s  the  ac t iv i ty ,  
expressed  in t e r m s  of pure  b r a d y k i n i n ,  of c rude  m e t h a n o l  
e x t r a c t s  of the  Phyllomed~tsa. and l?ana species examined .  
I t  shou ld  be e m p h a s i z e d  t h a t  t he  f igures  are  mere ly  
i nd i ca t i ve  of t he  re la t ive  p o t e n c y  of ac t ion  possessed b y  
the  c rude  skin  e x t r a c t s  on t he  d i f f e ren t  t e s t -ob jec t s .  
B r a d y k i n i n  se rved  on ly  as a s t a n d a r d  s u b s t a n c e ,  a n d  
ve ry  of ten  the  response  to sk in  e x t r a c t s  was even  q u a l i t a -  
t ive ly  d i f f e ren t  f rom t h a t  g iven  to b r a d y k i n i m  In  rea l i ty ,  
all or  nea r ly  all  a spec t s  of t he  biological  a c t i v i t y  of c rude  
Phyllomedusa or Rana e x t r a c t s  are  due  to  a more  or  less 
c o m p l e x  m i x t u r e  of ac t ive  po lypep t ides .  To e luc ida te  t he  
compos i t i on  of th i s  mix tu re ,  'each e x t r a c t  shou ld  be  
s tud ied  s e p a r a t e l y  a n d  s ingular ly .  

1 Supported by grants from the Consiglio Nazi(male delle Ricorche, 
Roma, and the Rockefeller Foundation, New York. 
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