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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 - - 
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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  
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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 .  
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Activity of crude extracts of amphibian skin expressed as bradykinin (~tg per g tissue) 

Dog blood pressure Rat uterus Guinea-pig ileum Dog large intestine Rabbit large intestine 

Phyllomedusa sauvagi 1962 (dry skin) 800 40-90 75-200 
Phyllomedusa sauvagi 1962 (wet skin) 1200 20-50 50-150 
Phyllomedusa rhodei 1962 (dry skin) 1500-2000 250-350 500-650 
Rana escuIenta 1961 (wet skin) - -  7-20 15-20 
Rang temporaria 1961 (wet skin) - -  90-100 100-130 
Rang pipiens 1962 (dry skin) 40 5-10 t00 
Rang warschewilschii 1962 (dry skin) 60 70 50 
Rang ~aponica 196~ (dry skin) - -  10 <1.5 
Rang calesbiana 1962 (dry skin) - -  2.5 <:1.5 
Rang nigromaculgta 1962 (dry skin) - -  2 1.6 

150-200 
50-100 

300-450 
15-30 300-400 

100-130 .... 

- -  > IO0 
- -  > IOO 
--- > 100 
--- > lOO 

So far, a par t ia l  separa t ion  of the  act ive  cons t i t uen t s  
of crude skin ex t rac t s  has  been carr ied out  for Phyllo- 
medusa sauvagi and PhyIlomedusa rhodei. 

In  a typica l  exper iment ,  the  residue left  by  e v a p o r a t i o n  
of the  m e t h a n o l  ex t r ac t  of 6 g fresh skin of Phyllomedusa 
sauvagi was dissolved in 95% e thano l  a n d  abso rbed  on 
an  alkaline a lumina  column.  E lu t ion  was  car r ied  ou t  
wi th  descending  concen t ra t ions  of e thanol .  A t  least  
th ree  peaks of ac t iv i ty  appeared  in the  e lua tes :  t he  
first  in 70% e thanol  (polypept ide  A), t he  second in 60% 
e thanol  (polypept ide  B), and  the  th i rd  in 50-40% 
e thanol  (polypept ide  C). 

Po lypep t ide  A was the  one t h a t  m o s t  s t r ic t ly  resembled  
b radyk in in  in i ts  pharmacologica l  proper t ies .  However ,  
i ts  i den t i t y  wi th  b radyk in in  is improbab le .  

Po lypep t ide  B, pe rhaps  the  m o s t  in te res t ing  of t h e  
series, possessed a powerful  h y p o t e n s i v e  ac t ion  in t h e  dog 
a n d  the  rabbi t .  The  fall of blood pressure  which  could 
be ob ta ined  wi th  ve ry  low doses of t he  po lypep t ide ,  
las ted considerably  longer t h a n  t h a t  caused  by  b r adyk in -  
in, subs tance  P, eledoisin or p h y s a l a e m i n  doses which  
p roduced  a pressure  fall of t he  same in tens i ty .  

Po lypep t ide  C was  par t icu lar ly  ac t ive  on the  guinea-pig  
i leum bu t  the  shape  of the  con t rac t ion  curve differed 
sha rp ly  f rom t h a t  p roduced  b y  b radyk in in .  

Po lypep t ides  ident ica l  or s imilar  to  p o l y p e p t i d e  A h a v e  
been found  in PhyUomedusa rhodei, Rana esculenta and  
Rang temporaria. 

Research  is in progress,  i n t ended  to  s epa ra t e  t he  
d i f ferent  bradykin in- l ike  po lypep t ides  which  h a v e  a l r eady  
been ident i f ied and which  will be ident i f ied  in the  skin of 
the  new a m p h i b i a n  species which  we are col lect ing 

t h r o u g h o u t  t h e  world,  to  de t e rmine  the i r  origin and  
significance, to  sub jec t  the  d i f fe rent  po lypep t ides  to  a 
t h o r o u g h  pharmaco log ica l  s tudy ,  and  f inal ly to  isolate 
t h e  m o s t  a b u n d a n t  of t h e m  in a pu re  fo rm in order  to  
e lucidate  t h e i r  chemica l  s t ruc tu re  s. 

Riassunto. Gli es t ra t i  di pelle di  alcuni  comun i  anfibi  
nos t ran i  (Rana esculenta, Rana temporaria) e, ancor  pifi, 
di  cert i  anf ibi  sudamer ican i  del  genere  PhyUomedusa 
con tengono  r i l evan t i  q u a n t i t a t i v i  di po l ipept id i  bradi -  
chinino-simil i .  Negli  e s t r a t t i  di Phyllomedusa sauvagi ne 
sono s ta t i  ident i f ica t i  a lmeno  tre, a mezzo di una  semplice  
c romatogra f i a  su colonna di a l lumina  bas ica :  po l ipep t ide  
A, assai  simile alla b r a d i c h i n i n a  per  le sue p ropr i e t~  
fa rmacolog iche ;  po l ipep t ide  ]3, d o t a t o  di p ro lunga t a  ed 
i n t e n s a  azione ipo tens iva ;  po l ipep t ide  C, p a r t i c o l a r me n t e  
a t t i vo  sutt ' i leo di  ca r l a .  Sono in corso r icerche d i re t t e  
a l l ' i so lamento  di  ques t i  po l ipept id i  e al  ch i a r imen to  del la  
loro s t r u t t u r a  chimica.  
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a V/e are indebted to, and wish to thank Dr. N. URAKAWA (Depart- 
merit of Veterinary Pharmacology, Faculty of Agriculture, Uni- 
versity of Tokyo) for the specimens of Rang japonica,Ravin calesbiana 
and Rang nigromaculata as well as for specimens of other Japanese 
amphibian species. A complete study of these species will be 
published in collaboration with Dr. URAKAWA. 

A l k a l o i d e  a u s  Vinca minor  L .  t 

V i n c a d i n ,  M i n o v i n  u n d  V i n c o r i n  

Aus Vinca minor L. wurden  b isher  8 Alkaloide isoliert  
und  beschr ieben : V incamin  (Minorin)~-5, Vincin  6, Vinca-  
min in  (Vincarein) 7, s, Vinc in inL Vincanor in  s, V incamino-  
f in  9 Vincaminorein~O und  Vincamid in  ~°. Drei  Alkaloide,  
I sov incamin  3, e Per iv incin  ~, n und  Vincamir in  a~ wurden  
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