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Tab. I. Vergleich der Agglutinin- und Giftwirkung yon Bohnen- 
fraktionen 

Fraktion Agglutinierung Dosis/kg Maus Anzahl dergestor- 
yon Mfiuseblut nag benen Tiere/inji- 

zierte Tiere 

A 1:64000 100 10]10 

B 1:16000 

C 1:16000 

E l:8000 

A(anDEAE- 1:16000 
Cellulose 
chronaato- 
graphiert) 

75 lOllO 
60 10110 
50 19120 
40 5120 

250 9120 
200 1/I0 
200 14/20 
150 12120 
125 5110 
500 9110 
250 10/10 
200 5•20 

60 0/5 
100 3/7 

Tab. II. Toxizitat der Bohneneiweissfraktion A in M~iusen verschie- 
dener Herkunft 

Verwendete M/iuse Dosis/kg Maus Anzahlder Agglutinierung 
nag gestorbenen der Erythro- 

Tiere/injizierte cyten der M~use 
Tiere 

Weisse Mause 150 ]/5 1 : 64 000 
(MPI) 300 11/11 

Braune M~iuse 100 2/9 1 : 64 000 
(Heston) 125 3[7 

Weisse MAnse 100 0110 1 : 64 000 
(MPI) mit ~00 0112 
Papillonaen 400 8112 

Ric in  u n d  1/40 de r  y o n  D i p h t e r i e t o x i n L  I n  d e n  v o n  i b m  
he rges t e l l t en  I 3 o h n e n f r a k t i o n e n  f a n d  PIERKARSK: s die 
e n t s p r e c h e n d e n  t o x i s c h e n  D o s e n  zwischen  25 m g  u n d  
500 m g / k g  Maus.  

Bei  e i n e m  A u f e n t h a l t  i n  Mi inchen  b a t t e n  wi r  Gelegen-  
heir ,  e inige wei te re  Ver suche  a n  M~tusen y o n  2 versch ie -  
d e n e n  S t ~ m m e n  sowie a n  M~usen  m i t  P a p i l l o m e n  zu 
machen .  Wie  aus  den  D a t e n  de r  Tabel le  I I  h e r v o r g e h t ,  
lag die t ox i sche  Dosis  in  d iesen  F~l len  h S h e r  als in  der  
e r s t en  Versuchs re ihe ,  was  zeigt,  dass  ein Verg le ich  zwi- 
schen  D a t e n  v e r s c h i e d e n e r  P r o v e n i e n z  n i c h t  u n b e d i n g t  
m6gl i ch  ist .  A m  hOchs ten  lag die Dosis  be i  d e n  V e r s u c h e n  
m i t  M~usen,  in  d e n e n  d u r c h  B e h a n d l u n g  m i t  Croton61- 
f r a k t i o n e n  P a p i l l o m e  e rzeug t  w o r d e n  waren .  O b w o h l  die 
U n t e r s c h i e d e  gegenf iber  d e n  T ie ren  des  g le ichen S t a m m e s  

be i  de r  g e r i n g e n  Z a h l  n i c h t  u n b e d i n g t  als  ges iche r t  an-  
gesehen  w e r d e n  kSnnen ,  e r sch ien  die B e o b a c h t u n g  er-  
w~ihnenswert ,  d a  NUNGESTER u n d  YON HALSEMA ~ in  
h a e m a g g l u t i n i e r e n d e n  B o h n e n e x t r a k t e n  eine i n a k t i -  
v i e rende  W i r k u n g  au f  F l e x n e r - S o b l i n g  K a r z i n o m a z e l l e n  
bei R a t t e n  b e o b a c h t e t  h a b e n ,  was  m i t  de r  B i n d u n g  v o n  
P h y t a g g l u t i n i n  a n  Ze l l r ezep to ren  de r  Krebsze l l en  in  Zu-  
s a m m e n h a n g  g e b r a c h t  wird .  

E i n e n  U n t e r s c h i e d  in  d e r  A g g l u t i n i e r b a r k e i t  d e r  B l u t -  
zellen de r  v e r s c h i e d e n e n  u n t e r s u c h t e n  M ~ u s e s t ~ m m e  
k o n n t e n  wir  n i c h t  fes ts te l len.  

f3ber  die Wi rkungswe i se  d e r  B o h n e n t o x i n e  kOnnen 
wi r  noch  ke ine  Aussagen  m a c h e n .  Ledig l ich  h a b e n  wir  
als E r k l ~ r u n g  der  b e o b a c h t e t e n  W a c h s t u m s h e m m u n g  
n a c h  ora le r  App l ika t i on  eine R e d u k t i o n  de r  D a r m a b -  
so rp t ion  zeigen k~Snnen :° ,n.  V~rir v e r m u t e n ,  dass  die 
p a r e n t e r a l e  Tox iz i t~ t  m i t  e ine r  R e a k t i o n  de r  u n t e r -  
s u c h t e n  P h y t o t o x i n e  m i t  Ze l l r ezep to ren  / ihnl ich  d e n e n  
de r  E r y t h r o c y t e n  zusammenh~,ng t .  ¢dber die a n a t o m i s c h -  
p a t h o l o g i s c h e n  Befunde  soll sp~tter b e r i c h t e t  werden .  

Unse re  Ergebn i s se  - z u s a m m e n  m i t  d e n e n  yon  LIENER 
f iber das  tox i sche  S o y a b o h n e n a g g l u t i n i n  x* - lassen  wei-  
t e r e  tox ikologische  U n t e r s u e h u n g e n  a n  a n d e r n  b i she r  
als ung i f t ig  angesehenen  P h y t a g g l u t i n i n e n  wi in schens -  
w e r t  e r sehe inen  1B 

Summary .  Soluble  p ro te ins  f rom b l a c k  b e a n s  (Phase- 
olus vulgaris) h a v e  been  s e p a r a t e d  i n to  4 f rac t ions ,  one  
soluble  in  I %  NaCl-so lu t ion  a n d  3 w a t e r  soluble.  The  
l a t t e r  were  s e p a r a t e d  b y  a m m o n i u m  su l fa te  f r a c t i o n a t i o n .  
T h e  h a e m a g g l u t i o n  of these  f r ac t ions  is c o m p a r e d  w i t h  
t h e i r  t o x i c i t y  in  mice w h e n  app l i ed  b y  i n t r a p e r i t o n e a l  
in jec t ion .  The  LDs0 of t h e  m o s t  ac t ive  f r ac t i on  was  
a b o u t  50 mg/kg.  W h e n  used in mice  of d i f f e ren t  s t r a ins ,  
t h e  t o x i c i t y  was no t  the  same  whi le  the  b lood  cells were  
a g g l u t i n a t e d  b y  the  same  f ina l  c o n c e n t r a t i o n .  C ro ton -  
o i l - induced  pap i l l oma-bea r ing  mice  were  s l igh t ly  m o r e  
r e s i s t a n t  t h a n  n o r m a l  an imals .  
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Potent ia t ion  of Bradyk in in  Act ion  on  S m o o t h -  
Musc le  b y  C y s t e i n e  

I n  t h e  course  of e x p e r i m e n t s  pe r fo rmed  to  t e s t  pur i f ied  
s u b s t r a t e s  for b r a d y k i n i n - r e l e a s i n g  e n z y m e s  1, i t  was neces -  
s a ry  to  i n h i b i t  k in inase ,  a p l a s m a  p e p t i d a s e  t h a t  r ap i d ly  
des t roys  b r a d y k i n i n .  W h e n  cysteine°-, 3 was  used,  i t  was  
c o n f i r m e d  t h a t  i t  p o t e n t i a t e d  t he  s m o o t h - m u s c l e  s t i m u -  
l a t i ng  a c t i o n  of b r a d y k i n i n ,  a fac t  a l r e a d y  r e p o r t e d  b y  

LEWIS 4. Such  p o t e n t i a t i o n  occur red  o n  t h e  i so la t ed  gui-  
nea -p ig  i l eum as well  as o n  t h e  r a t  u t e r u s  p r e p a r a t i o n ,  two  

I OLGA ]3. HENRIQUES, MARIA C. F. OLIVEIRA, and ZULEIKA P. 
PICARELLI~ in press. 

i E. K. FREY, H, KRAUT, and E. WERLE, Kallikrein (Padutin) 
(F. Enge-Verlag, Stuttgart 1950). 

a M. ROCHA E SILVA, in Potypeptides which Stimulate Smooth Muscle 
(E. und S. Livingstone Ltd., London I955), p. 20. 

* G. P. LEwis, Physiol. Rev. 40, 647 (1960). 
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o f  t h e  m o s t  s e n s i t i v e  s t r u c t u r e s  to  b r a d y k i n i n ,  a l t h o u g h  i t  
w a s  m u c h  less  m a r k e d  o n  t h e  r a t  u t e r u s  ( F i g u r e  I). I t  w a s  
a l s o  o b s e r v e d  t h a t  t h e  r e s p o n s e s  o f  t h e s e  o r g a n s  t o  a c e t y l -  
c h o l i n e ,  h i s t a m i n e  a n d  5 - h y d r o x y t r y p t a m i n e  w e r e  n o t  
a f f e c t e d  b y  c y s t e i n e ;  a n g i o t e n s i n  I I5  w a s  w e a k l y  p o t e n -  
t i a t e d  a n d  a n g i o t e n s i n  I s w a s  r a t h e r  a n t a g o n i z e d  b y  t h e  
a m i n o  ac id .  

T i le  e x p e r i m e n t s  her~ r e p o r t e d  w e r e  m a d e  in o r d e r  to  
t e s t  t h e  p o s s i b i l i t y  of  t h a t  p o t e n t i a t i o n  b e i n g  d u e  to  t h e  
i n h i b i t i o n  o f  t h e  e n d o g e n o u s  k i n i n a s e  p r e s e n t  in t h e s e  
p h a r m a c o l o g i c a l  p r e p a r a t i o n s ,  s i n c e  i t  is wel l  k n o w n  t h a t  
k i n i n a s e  o c c u r s  in  m a n y  a n i m a l  t i s s u e s  ~. 

S e g m e n t s  of  t e r m i n a l  i l e u m  r e m o v e d  f r o m  g u i n e a  p i g s  
w e i g h i n g  1 8 0 - 2 5 0  g w e r e  s u s p e n d e d  in a 7 m l  m u s c l e  
c h a m b e r  w i t h  a e r a t e d  T y r o d e  s o l u t i o n  c o n t a i n i n g  a t r o p i n e  
(1 b~g/ml) a n d  d i p h e n h y d r a m i n e  (1 tag/ml),  a t  35°C.  C on -  
t r a c t i o n s  w e r e  r e g i s t e r e d  w i t h  a f r o n t a l  l e v e r  w i t h  a l oad  
o f  1 1 . 5  g, g i v i n g  a s i x f o l d  m a g n i f i c a t i o n .  

A 

i 

U t e r u s  w e r e  t a k e n  f r o m  v i r g i n  r a t s  (180 200 g) i n j e c t e d  
1 8 - 2 4  h b e f o r e  w i t h  d i e t h y l s t i l b o e s t r o l  (10 tag/100 g b o d y  
w e i g h t ) .  O n e  h o r n  w a s  i m m e r s e d  in a e r a t e d  a t r o p i n i z e d  
(1 vtg/ml) ] a l o n ' s  s o l u t i o n  a t  3 0 ° C  a n d  t h e  c o n t r a c t i o n s  
r e c o r d e d  in  t h e  s a m e  w a y  as  t h o s e  of  t h e  i l e u m .  

I n  o r d e r  to  e l i m i n a t e  b lood  p l a s m a  k i n i n a s e  s t i l l  p r e s e n t  
in  t h e  i s o l a t e d  p r e p a r a t i o n s ,  r a t  ( a n e s t h e t i z e d  w i t h  n e m -  
b u t a l ,  8 m g / 1 0 0  g i n t r a p e r i t o n e a l l y )  a n d  g u i n e a - p i g  
( a n e s t h e t i z e d  w i t h  e t h y l e t h e r )  h i n d q u a r t e r s  we re  p e r f u s e d  
w i t h  t h e  a p p r o p r i a t e  s o l u t i o n  a t  4 0 ° C  a n d  200 m m  H g  
for  2 0 - 3 0  m i n .  A f t e r  t h i s  p e r i o d  t h e  p r e s e n c e  o f  b l o o d  in  
r a t  u t e r u s  o r  g u i n e a - p i g  i l e u m  w a s  n e g l i g i b l e  ~. W a s h e d  

o r g a n s  w e r e  t h e n  c o l l e c t e d  a n d  s u s p e n d e d  a s  u s u a l  in  t h e  
t i s s u e  c h a m b e r  o r  u s e d  for  i n c u b a t i o n  a s s a y s .  

C y s t e i n e  ( 1 . 5 - 6 0  txg/ml) e x h i b i t e d  i t s  p o t e n t i a t i n g  a c t i o n  
o n  i s o l a t e d  w a s h e d  o r g a n s  as  wel l  a s  o n  t h e  u s u a l  p r e p a r a -  
t i o n s ;  h e r e  a g a i n  i t s  e f f ec t  o n  t h e  c o n t r a c t i o n s  o f  i s o l a t e d  
u t e r u s  p r o d u c e d  b y  b r a d y k i n i n  w a s  w e a k e r  t h a n  o n  t h o s e  
o f  g u i n e a - p i g  i n t e s t i n e .  

I f  s y n t h e t i c  b r a d y k i n i n  7 w a s  i n c u b a t e d  a t  3 5 ° C  w i t h  
s e g m e n t s  o f  w a s h e d  i l e u m  or  u t e r u s ,  a n d  s a m p l e s  o f  t h e s e  
i n c u b a t e s  w e r e  t a k e n  a t  c e r t a i n  i n t e r v a l s  a n d  t e s t e d  o n  
i s o l a t e d  g u i n e a - p i g  i l e u m  or  r a t  u t e r u s ,  i t  w a s  f o u n d  t h a t  
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rain 0 5 1t 16 25 35 /+0 55 60 
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ng 10 5 5 5 5 5 
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Fig. 1. Effect of cysteine on the response of isolated guinea-pig ileum 
(A) and rat uterus (B) to bradykinin. - -Organs immersed in 7 ml 
chambers containing respeetiyelly aerated Tyrode or Jalon's  solu- 
tions, S.Br = synthetic bradykhfin; at 1, 2 and 3 addition of 20, I00 
and bOO tag of eysteine. The potentiation of bradykinin on the guinea- 
pig ileum preparation (A) was already evident with very small doses 
of cysteine {'20 tag) ; however, on the rat uterus, (B) it was much Iess 

marked even with doses as high as 500 [xg. 

/1 
/ 

/ 
/ 
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S.Br. S.Br. T2 h h T3 T2 h T2 h 
50ng tOOng O.lml 

lncul?time r 5' 13' 13' 2r  21' 29' 2g' 
min 1 10 14 18 26 30 3k 38 ~.2 k6 

Fig. 2. Presence of kininase in washed guinea-pig ileum and rat uterus 
- -Assay  on the isolated guinea-pig ileum (same conditions as Figure 1) 
of samples taken from the following incubates at 35°C: T 1 = Bracly- 
kinin (1 tAg/ml) -:- washed guinea-pig ileum ; T, a = Bradykinin ( l tAg/ml} 
~,- washed rat uterus and T a Bradykinin (1 tAg/ml). S. Br. - synthetic 
bradykinin. The gradual inactivation of bradykinin by the washed 
gut (upper) was complete after 15 rain incubation; with washed rat 

uterus (lower) this was achieved after 29 min at 35°C. 

VaD angiotensin I, Asp. B-amide and vaD angiotensin II, Asp. 
B-amide were obtained through the courtesy of Ciba Ltd., Basel. 
E. A. CARLINI, Z. P. P/CARELLI, and J. L. PRADO, Bull. Soe. ChinL 
biol. 40, 182b (1968). 
The synthetic bradykinin (Sandoz BRS4~40) was kindly supplied 
by Prof. M, ROCHA g SILVA. 
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Fig. 3. Inhibition of kininase by cysteine- Assay on the isolated 
guinea-pig ileum (same conditions as Figure 1) of aliquots of the 
following incubation mixtures : T~ - eysteine (`2.85 mg/ml) + brady- 
kinin (0.71 p.g/nil); T 2 = was,bed guinea-pig ileum i eysteine (~.85 
mg/ml) + bradykinin (0.71 [xg/ml); T 3 - cysteine (2.48 mg/nfl) 
bradykinin (0.75 p.g/ml) ; T 4 washed uterus + cysteine ('2.48 mg/ml) 
+ bradykinin (0.75 p.g/ml). S.Br. ~ synthetic bradykinin. At the 
arrow, 100 p.g of cysteine were added to the bath. Contact of the 
washed organs with cysteine for 3 min before incubation with brady- 

kinin, prevented the inactiva'.ion of the peptide. 

the  pep t ide  was gradua l ly  des t royed ,  comple te  inact iva-  
t ion being achieved a f te r  10-30 min (Figure 2). However ,  
if the  s egmen t s  of the  washed organs  were previously  left 
in con tac t  with cys te ine  for 2-5 min and  then  incuba ted  
wi th  b radykin in ,  de s t ruc t i on  of the  pep t ide  was not  ob- 
served (Figure 3). 

These results  seem to indica te  t h a t  the  p o t e n t i a t i n g  
effect  of cys te ine  on con t r ac t i ons  p roduced  by  b radyk in in  
on isolated ra t  u terus  or guinea-pig  i leum is p robab ly  due 
to inhibi t ion by the amino  acid, of kininase p resen t  in 
these tissues. I ts  smaller  effect  on the  ra t  u te rus  could 
pe rhaps  be related to weaker  k ininase  ac t iv i ty  of th is  
organ,  which would also c o n t r i b u t e  to the  g rea te r  sen- 
s i t iv i ty  of this pharmacologica l  p r epa ra t i on  to b r a d y -  
kinin. 

Zusammen[assung. l)ie \Virkung von Bradyk in in ,  aber  
n ich t  von Angiotensin I und II auf  das  isolierte Meer- 
schweincheni leum und den Ute rus  der  R a t t e  wird durch  
Cystein verst/ irkt .  Die Sensibi l is ierung der  g la t t en  Musku-  
la tur  ist auf die H e m m u n g  der  Kininase ,  die sich in den  
Geweben jener  Organe bef indet ,  durch  Cyste in  zuri ickzu- 
fiihren. F ragmen te  w m  Ute rus  oder  I leum w m  Tieren,  
deren  hintere  Ex t r emi t / i t en  un te r  l ) ruck mi t  Tyrode  
d u r c h s t r 6 m t  und zur vo l lkommenen  Ausb lu tung  g e b r a c h t  
wurden,  inakt ivieren das Bradyk in in ,  wenn  sie d a m i t  in- 
kubier t  werden, l)iese Inak t iv i e rung  kann  durch  Vorbe-  
hand lung  der Organe mi t  Cyste in  ve rh inde r t  werden.  

ZULEIKA l ). 1)ICAP.FLLI, OLGA B. HENRIQUI,;S, 
and ~,{ARIA C. I,'. OLIVEIRA 

Laboratdrios de Farmacologia e Bioqulmica da Escola Pau-  
lista de Medicina, Laboratdrio de Bioqutmica do Insl ihdo 
Butantan, S~o Paulo (Brazil), November 15, 1961. 

a Partially supported by (;rant RF 58217 fr<)m the Rockefeller 
Foundation. 

C o m p a r i s o n  of the  Effects  of B - P a l m i t o y l  L y s o -  
l ec i th in  and Cardiac  G l y c o s i d e s  in t w o  M a m m a -  

l ian T i s s u e s  

In  1957 HAJDU et  al. ~ r epo r t ed  the  isolat ion of a sub- 
s tance  ident i f ied  as f l -palmitoyl  lysoleci thin from various 
m a m m a l i a n  tissues. They  found  t h a t  it  shared  wi th  the  
cardiac  glycosides  the  p roper t i e s  of: (1) abol ishing t reppe  
in the  frog 's  hear t ,  and  (2) hav ing  posi t ive  inotropic  
effects in the  h y p o d y n a m i c  frog hea r t  and the  isolated 
vent r ic le  of the  squab.  We were in te res ted  to see whe the r  
these  f indings could be e x t e n d e d  to m a m m a l i a n  tissues. 
The t es t  sys t ems  we used were the  h u m a n  e ry th rocy t e  
and the  isolated guinea pig ventr icle .  We chose these 
because of the  large a m o u n t  of da t a  avai lable  as to the 
effects  of the  cardiac  glycosides on them.  

The monopa lmi toy l - l ec i th in  (fl-lysolecithin) used in 
these  s tudies  was  p repa red  as follows: (dipalmitoleyl)-L-  
e- leci thin  (conta in ing two u n s a t u r a t e d  f a t t y  acids per  
molecule) was isolated f rom baker ' s  yeas t  by the  me tho d  
of HANAHAN and  JAYKO 2. F rom this  mater ia l ,  the corres- 

ponding  15-1ysolecithin, monopa lmi to ley l - l ec i th in ,  was ob- 
ta ined by enzymat i c  hydro lys is  according  to HANAHAN 
et al. 3, using Crotalus atrox v e n o m L  This  u n s a t u r a t e d  
lysolecithin was sub jec ted  to ca ta ly t i c  h y d r o g e n a t i o n  2,a. 
which resul ted in a p r o d u c t  wi th  the  same mel t ing  po in t  
(195 °) as the monopa lmi toy l - l ec i th in  descr ibed  by  HANA- 
HAN et al. 3. 

Fresh  h u m a n  red cells were ob ta ined  and  incuba ted  
wi th  K42C1 as previously  descr ibed 5. P lasma was s epa ra t ed  
and coun ted  jus t  before incubat ion ,  and  at  1, 2 and 3 h. 
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