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Aktivierende Wirkung von Luzerne-Extrakten 
auf die Aktivit~it yon Estradioldipropionat  

V o n  d e n  b i she r  au f  ih re  6s t rogene  A k t i v i t ~ t  u n t e r -  
s u c h t e n  P f l a n z e n  weis t  die L u z e r n e  die gr6ss te  Var iab i l i -  
t ~ t  aus.  I n f o r m a t i o n e n  f iber  die 6 s t rogene  Akt iv i t~ i t  de r  
Luze rne  s ind  d a r u m  in de r  L i t e r a t u r  seh r  ve rsch ieden .  
Es  wi rd  ger inge  A k t i v i t / i t  (CHENG e t  al. 1, RO~NE e t  al. ~, 
NILSSON 3, CHURY 4, ROLI~SKI 5) als a u c h  h o h e  A k t i v i t ~ t  
(K1:rrs e t  al. e, BmKOFF e t  al. ~) angegeben ,  Die  U n t e r -  
schiede de r  A n g a b e n  f iber  die 6 s t rogene  W i r k s a m k e i t  de r  
Luze r ne  w e r d e n  v e r s c h i e d e n  erkl~r t .  BICKOFF et  al. T 
n e h m e n  an,  dass  h ie r  die Jah resze i t ,  K u l t i v i e r u n g ,  Var ie -  
t ~ t  u n d  B e a r b e i t u n g  des  P f l a n z e n m a t e r i a l s  n a c h  d e m  
MRhen eine Rol le  spielen.  E s  k 6 n n t e  s ich a b e r  a u c h  u m  
ve r sch i edene  M e n g e n  y o n  A n t i 6 s t r o g e n e n  in  d ieser  P f l an ze  
hande ln ,  d a  ADLER s diese Stoffe  in  L u z e r n e  n a c h g e w i e s e n  
ha t .  Die  grossen  U n t e r s c h i e d e  in de r  6 s t r o g e n e n  A k t i v i t E t  
der  L u z e r n e  k 6 n n t e  m a n  a b e r  a u c h  d a d u r c h  erkl~ren,  
dass  diese P f l anze  Stoffe enth/ i l t ,  die 6 s t rogene  A k t i v i t / i t  
s te igern.  F i i r  e ine solche A n n a h m e  s p r e c h e n  die A n g a b e n  
yon  BICKOFF et  a12, w o n a c h  L u z e r n e m e h l ,  obwoh l  es 
se lbs t  6 s t rogen  i n a k t i v  war ,  in  e in igen  F/~llen die W i r k -  
s a m k e i t  y o n  Coumes t ro l  s te iger t .  

I n  unse r e r  f r f iheren  A r b e i t  (CHuRV 4) ze ig ten  wir, dass  
aus  de r  L u z e r n e  d u r c h  E x t r a k t i o n  m i t  0 , 1n  HC1 be i  
Z i m m e r t e m p e r a t u r  u n d  nachhe r ige s  V e r f a h r e n  n a c h  
ADL~g8 eine F r a k t i o n  e r h a l t e n  wird,  welche  n a c h  F~ l l u n g  
m i t  B l e i a z e t a t  u n d  H~S ein  F i l t r a t  e rg ib t ,  das  n a c h  Ab-  
d a m p f e n  e inen  Stoff  en th / i l t ,  de r  die Samenbl~ ischen  
angrei f t .  W e i t e r e  U n t e r s u c h u n g e n  zeigten,  dass  dieses 
R e s i d u u m  a u c h  die  6 s t rogene  A k t i v i t ~ t  s t a r k  bee inf luss t .  

Die  Ve r suche  w u r d e n  a n  44 R a t t e n w e i b c h e n  v o n  30-40 g 
K 6 r p e r g e w i c h t  u n d  A l t e r  y o n  21-23  T a g e n  du rchge f f ih r t .  
Die  R a t t e n  w u r d e n  in G r u p p e n  e ingete i l t ,  u n d  zwar  so, 
dass  jede  G r u p p e  4 -5  Tiere  au s  d e m s e l b e n  W u r f  en th ie l t .  
Die  G e s a m t z a h l  de r  Ve r suchs t i e r e  b e t r u g  20 R a t t e n ,  die 
d e r  K o n t r o l l t i e r e  24 R a t t e n .  D en  V e r s u c h s r a t t e n  w u r d e  
w / ih r end  2 T a g e n  0,1, 0, 2 ode r  0, 5/~g E s t r a d i o l d i p r o p i o n a t  
( E S D i P )  u n d  0,5 m l  e iner  L 6 s u n g  des  Stoffes  aus  L u z e r n e  
inj iz ier t .  Die  K o n t r o l l r a t t e n  b e k a m e n  in  de r se lben  Zei t  
0,1, 0,2 ode r  0,5 /~g E S D i P  u n d  0,5 m l  phys io log i sche r  
L6sung ,  b l i eb en  u n b e h a n d e l t  ode r  es w u r d e  i h n e n  n u r  0,5 
m l  d e r  L 6 s u n g  des  Stoffes  au s  L u z e r n e  in j i z i e r t .  Alle 
Tiere  w u r d e n  a m  d r i t t e n  T a g  ge tS te t ,  die U t e r i  w u r d e n  
a u s p r ~ p a r i e r t  u n d  m i t  F o r m a l i n  f ix ie r t .  N a c h  de r  F ix ie-  
r u n g  w u r d e n  sie au f  e iner  T o r s i o n w a a g e  gewogen.  

Die  V e r s u c h s r e s u l t a t e  w e r d e n  in  de r  Tabe l l e  u n d  d e n  
F i g u r e n  1 u n d  2 darges te l l t .  Die  T a b e l l e n d a t e n  zeigen, 
dass  d e r  Stoff  die A k t i v i t ~ t  des  E s t r a d i o l d i p r o p i o n a t e s  
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Fig. 1. Ver~inderungen der Uteri nach Gaben yon Estradioldipro- 
pionat. Kontrollratten. (1) 01iven61, (2) 0,1 pgEstradiol~propionat, 

(3) 0,5 ~g Estradioldipropionat, (4) 0,2/~g Estradioldipropionat. 

Fig. 2. Veranderungen der Uteri bei Versuchsratten. (1) unbehan- 
delt, (2) mit 0,5 ml L6sung des Stoffes aus Luzeme injiziert, (3) 0,1 
/~g Estradioldipropionat + 0,5 ml I~sung des Stoffes aus Luzeme, 
(4) 0,2/zg Estradiolbenzoat + 0,5 ml LSsung des Stoffes aus Luzerne. 

Differenzen und deren statistische Sigrdfikanz sind nur ffir die Versuchsratten und die entsprechenden Kontrollratten angegeben 

Gruppe Uterusgewicht mg s 4- Differenz × d: S.D. P 

Kontrolle, unbehandelt 
Kontrolle, 0,1 pg ESDiP (2 Tage) 
Kontrolle, 0,2/zg ESDiP (2 Tage) 
Kontrolle, 0,5/zg ESDIP (2 Tage) 
Kontrolle, 0,5 ml Stoff aus Luzerne 
Versuch, 0,1/zg ESDiP und 0,5 ml Stoff aus Luzerne 
Versuch, 0,I/~g ESDiP und 0,5 ml Stoff aus Luzerne 
Versuch, 0,2/zg ESDiP und 0,5 ml Stoff aus Luzerne 
Versuch, 0,5/~g ESDiP und 0,5 ml Stoff aus Luzerne 

20 2,8 mg 
27,2 3~,8 mg 
73,3 25,9 mg 
87,8 27,1 mg 
22,2 0,7 mg 
62,4 15,3 mg 

125,9 24,7 mg 
134,8 24,2 mg 
144,4 29,2 mg 

35,2 4- 7,8 
103,7 -4- 11,2 
61,5 -4- 15,9 
56,6 -I- 17,8 

0.003 
0,0005 
0,01 
0,02 
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s t a r k  e rh6h t .  Die  a k t i v i e r e n d e  W i r k u n g  des  Stoffes i s t  
de r  Menge  des v e r a b r e i c h t e n  0 s t r o g e n s  d i r e k t  p ropor -  
t ional .  Der  Stoff  se lbs t  i s t  n i c h t  6 s t rogen  ak t iv .  Unse re  
B e f u n d e  k lg ren  d i e / i l t e r e n  A n g a b e n  y o n  BICKOI~F e t  al. 7, 
dass  L u z e r n e m e h l  m a n c h m a l  die A k t i v i t ~ t  de r  Os t rogene  
p o t e n z i e r e n  kann .  Sic i~hneln a u c h  den  f r i iheren  B e f u n d e n  
v o n  IWANOFF 0, de r  festell te,  dass  ve r s ch i edene  P f l a n z e n  
S u b s t a n z e n  e n t h a l t e n ,  we lche  die A k t i v i t ~ t  y o n  0 s t r o -  
genen  s te igern.  Zu so lchen  P f l a n z e n  muss  n u n  a u c h  die 
L u z e r n e  g e r e c h n e t  werden .  

H , S  a n d  e v a p o r a t i o n  to  dryness ,  a s u b s t a n c e  is p r e s e n t  
w h i c h  p o t e n t i a t e s  t h e  a c t i v i t y  of oes t r ad io ld ip rop iona te .  
Th i s  p o t e n t i a t i o n  of oes t rogen  a c t i v i t y  is d i r ec t ly  pro-  
p o r t i o n a l  to  t h e  a m o u n t  of app l i ed  oes t rogen.  

J .  CHURY" 

Biologisches Institut de*, Veteriniirmedizinischen 
Fahultat, Brno (CSSR), 22. Jun i  1967. 

Summary.  I n  t h e  r e s i d u u m  f rom 0 .1n  HC1 e x t r a c t  of 
a l fa l fa  o b t a i n e d  b y  p r e c i p i t a t i o n  w i t h  lead ace t a t e  a n d  D N. IWANOFF, Acta vet. hung. 6, 55 (1956). 

P h y s i o l o g i c a l  A c t i v i t i e s  of G l u c o n y l  P e p t i d e s  

I n  a n  ear l ier  c o m m u n i c a t i o n  1 2 in  v i v o  r eac t ions  of 
D-gluconyl- l . - tyros ine  were  r e p o r t e d  : t h r o m b o l y s i s  a n d  in- 
c reased  v a s c u l a r  p e r m e a b i l i t y .  O t h e r  g lucony l  pep t ides  
h a v e  now been  f o u n d  to  be  effective.  B y  t he  m e t h o d  used 
p rev ious ly  2 t h e y  were  p r e p a r e d  w i t h  L-alanine,  L-leucine, 
L-norleucine,  L-g lu tamic  acid,  L-lysine, a n d  e -amino-  
caproic  acid.  T h e r e  was  cons ide rab le  v a r i a t i o n  in a m o u n t  
of p roduc t ,  t h e  m a x i m u m  yield  be ing  o b t a i n e d  w i t h  e- 
a m i n o c a p r o i c  acid.  A queous  so lu t ions  of t he  c o m p o u n d s  
were  i n j e c t e d  i.v. i n to  dogs in w h i c h  b lood  clots  h a d  been  
i nduced  in f emora l  a r te r ies  a. G lucony l - e - aminocap ro i c  
acid p r o v e d  to  be  t h e  m o s t  p o t e n t  agent ,  20 m g  in i ml  
b r i n g i n g  a b o u t  lysis of b lood  clots  in  dogs  weigh ing  12-13 
kg  15 m i n  a f t e r  s y s t e m i c  a d m i n i s t r a t i o n .  

I n  v i t ro ,  n o n e  of t h e  g luconyl  pep t ides  were  able  to  lyse 
f ib r in ;  however ,  t h e y  were  found  to  i n h i b i t  t he  f o r m a t i o n  
of f ib r in  f rom f ib r inogen  a n d  t h r o m b i n .  G lucony l  com- 
p o u n d ,  1 U of h u m a n  t h r o m b i n ,  a n d  0.3 m g  of b o v i n e  
f ibr inogen ,  all d i sso lved  in 0.2 ml  of saline,  were a l lowed 
to  r e a c t  a t  r o o m  t e m p e r a t u r e .  C lo t t ing  was p r e v e n t e d  b y  
0.05 m g  of g lucony l -e -aminocapro ic  acid,  0.2 m g  of 
g luconyl- leucine ,  a n d  0.4 m g  of g lucony l - ty ros ine  respec-  
t ive ly .  I n  each  i n s t a n c e  t h e  a n t i c o a g u l a n t  effect  was  
o v e r c o m e  b y  t h e  i n c o r p o r a t i o n  of 0.055 m g  of e -amino-  
capro ic  ac id  or 0.5 m g  of s o d i u m  a s c o r b a t e  in  t h e  r eac t i on  
mix tu re ,  t h o u g h  t h e r e  was  a de lay  in c lot  f o r m a t i o n  as 
c o m p a r e d  w i t h  t h r o m b i n - f i b r i n o g e n  controls .  

Red  b lood  cells p r o v e d  to  be  su i t ab l e  for  a n  in v i t ro  
s t u d y  of the  p e r m e a b i l i t y  effect.  One-tenth ml of 1% 
suspens ions  of sheep cells, mouse  cells, a n d  h u m a n  cells 
r e spec t ive ly  were mixed  w i t h  0.1 ml  of d i lu t ions  of 
g lucony l -e -aminocapro ic  ac id  in sa l ine  a n d  i n c u b a t e d  in a 
37 °C w a t e r  b a t h  for 60 rain.  Comple t e  lysis  of sheep  a n d  
mouse  red  b lood cells r equ i red  0.2 nag of t he  g lucony l  
c o m p o u n d ,  of h u m a n  red  b lood  cells 0.5 mg.  This  was  
c o n s i s t e n t  w i t h  cells f rom di f fe rent  ind iv idua ls .  Lys is  of 
h u m a n  red  b lood  cells was  en t i re ly  p r e v e n t e d  w i t h  0.5 
m g  of sod ium a s c o r b a t e  or  0.26 m g  of e -aminocapro ic  acid 
b u t  n o t  w i th  10 t imes  as m u c h  glycine or  a / a n i n e  or  lysine. 

Th i s  f ind ing  led to  a n  exp l o r a t i on  of t h e  effect  of g luconyl  
pep t ides  on  bac te r i a l  cells. Severa l  such  c o m p o u n d s  p r o v e d  
to  be  bac te r i c ida l  for a v a r i e t y  of o rgan i sms  s u s p e n d e d  in 
dis t i l led  w a t e r  w i t h o u t  a d d e d  n u t r i e n t s .  T h e  a n t i b a c t e r i a l  
effect  was  also i n v e s t i g a t e d  in t he  p resence  of h e a r t  in-  
fus ion b r o t h ,  wh ich  was inocu la t ed  w i t h  5 × 106 o rgan i sms  
of a s t r a i n  of Staphylococcus cdbus a n d  i n c u b a t e d  a t  37 °C 
over  n igh t .  G r o w t h  was obse rved  w h e n  0.2 ml  of t he  b r o t h  

was  a d d e d  to  1 m g  of g lucony l - e -aminocapro ic  acid in 0.1 
ml  of d is t i l led  wate r .  One m g  w i t h  0.1 m l  of b r o t h  pre-  
v e n t e d  t he  b a c t e r i a  f rom mu l t i p ly ing ,  whi le  5 m g  w i t h  
t h e  s ame  a m o u n t  of b r o t h  was  bac te r ic ida l .  To i n h i b i t  
bac t e r i a l  r e p r o d u c t i o n  w i t h  g luconyl - leuc ine  a n d  g luconyl -  
lysine,  2 m g  of t he  r e spec t ive  c o m p o u n d  were  r equ i r ed  
w i t h  0.1 m l  of b r o t h .  T h e  b a c t e r i o s t a t i c  a c t i v i t y  of a n y  of 
the  3 g lucony l  pep t ides  was o v e r c o m e  w i t h  1.3 m g  of 
e -aminocapro ic  acid b u t  n o t  w i t h  10 t i m e s  as m u c h  
a l an ine  or lys ine  no r  w i t h  s o d i u m  ascorba te ,  w h i c h  was  
s h o w n  i tself  to  be  a n t i b a c t e r i a l  in  the  c o n c e n t r a t i o n  
needed  in t h e  tes ts .  

A s u m m a r y  of t h e  3 in  v i t r o  t e s t s  is p r e s e n t e d  in t he  
a c c o m p a n y i n g  Table .  

T h e  re su l t s  he re  r e p o r t e d  m a y  serve  to  shed  some  
l igh t  on  t h e  m o d e  of ac t ion  of g lucony l  pep t ides .  B o t h  
f ib r in  a n d  t h e  ou t e r  l aye r  of cell m e m b r a n e s  a re  glyco- 
p ro te ins .  Lys is  could be  due  to  t h e  r e p l a c e m e n t  of t h e i r  
c a r b o h y d r a t e  moie t ies  b y  g lucony l  groups,  m a d e  poss ib le  
t h r o u g h  t h e  ac t ion  of specific enzymes .  Of t h e  2 an t ago -  
n i s t s  s tud ied ,  s - aminocap ro i c  acid is genera l ly  recognized  
as a n  ef fec t ive  an t i - f i b r ino ly t i c  a n d  a n t i - i n f l a m m a t o r y  

Physiological activities of gluconyl-e-aminocaproic acid, counteracted 
by e-aminocaproic acid and sodium ascorbate 

Anti -  Haemo- Bacterio- 
coagulant lyric static 

Activity units a of gluconyl- 0.02 0.16 0,32 
e-aminocaproic acid 

Counteractivity units b of 0.05 0.20 1.00 
e-aminocaproie acid 

Counteractivity units b of 0.23 0.23 - 
sodium ascorbate 

a Smallest amounts in ml of 10-2M concentrations bringing about 
effects listed under conditions described in the text. b Smallest 
amounts in ml of 10-aM concentrations nullifying 1 activity unit. 
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