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spike, t he  de lay  be t w een  Apl  and  Ap2 is c o n s t a n t  w i th  
respec t  to  t h e  con t ro l  w i t h o u t  a n y  b lockade .  I f  a r e c u r r e n t  
synap t i c  b r a n c h  is respons ib le  for 4\pe, t h i s  wave  should  
be  seen even  w h e n  t he  axon  is d i scha rged  w i t h o u t  a 
somat i c  invas ion .  Therefore ,  Ap=. is r e l a t ed  to somat i c  
and  n o t  to  t he  axon ic  spike  and  is no t  s y n a p t i c  in origin.  

These  f ind ings  on  the  Ap2 and  PTI-I exclude  t he  in ter -  
p r e t a t i o n  t h a t  t h e y  are caused b y  an  increase  in pe rmea -  
bi l i ty,  as was  p roposed  for P T H  in o t h e r  sys t ems  s. Ap2 
has  no reversa l  p o t e n t i a l  and  i t  is a hype rpo la r i z ing  wave  
a t  va lues  t h a t  are  b e y o n d  Eci or EK; fu r the rmore ,  t he re  
is no  change  in c o n d u c t a n c e  e i the r  d u r i n g  Ap2 or P T H .  

W e  conclude  t h a t  Ap2 and  PTt-I are caused  b y  a n  
ac t ive  p u m p ,  s t imu la t ed ,  p robab ly ,  b y  t h e  pos i t ive  
charges  which  p e n e t r a t e  t he  soma  d u r i n g  t h e  spike. B o t h  
are  i n h i b i t e d  b y  D N P ,  sod ium azide, or  low t e m p e r a t u r e ,  
t he  dif ference be tween  t h e m  be ing  m a i n l y  q u a n t i t a t i v e ,  
since b y  increas ing  t he  n u m b e r  of spikes Ap2 is g radua l ly  
t r a n s f o r m e d  in to  P T H .  

To exp la in  t h e  P T H  in m a m m a l i a n  C fibers, a neu t r a l  
p u m p  has  been p roposed  6. T he  hype rpo l a r i za t i on  would  
be  caused  b y  t he  r e m o v a l  of p o t a s s i u m  f rom t he  ex t ra -  
cel lular  f luid b y  t he  p u m p .  I n  our  sys tem,  t h e  va!ues  of 
Ap2 a n d  P T H  are more  nega t i ve  t h a n  those  of t he  m e m -  
b r a n e  p o t e n t i a l  in a m e d i u m  w i t h  zero po tass ium.  Th i s  
does no t  agree  w i t h  t he  n e u t r a l  p u m p  theory ,  a n d  hence,  
we do n o t  s u p p o r t  i t  for ' H '  neurons .  O t h e r  a u t h o r s  
favor  a n  e lect rogenic  p u m p  to  exp la in  P T H  in p r epa ra -  
t ions  s tud ied  b y  t h e m  ~, '% ~0. 

W e  bel ieve  t h a t  t he  m e c h a n i s m  of Ap~ a n d  P T t I  in  
our  s y s t e m  is an  e lect rogenic  ac t ive  p u m p ,  e x t r u d i n g  
pos i t ive  charges  which  h a v e  p e n e t r a t e d  d u r i n g  t he  spike, 
w i t h o u t  a t i g h t  coupl ing  w i t h  o the r  charges.  An ac t ive  
e n t r a n c e  of chlor ide  c a n n o t  exp la in  Ap2 or P T H ,  since 

a t o t a l  r e p l a c e m e n t  of th i s  ion b y  s u l p h a t e  or a ce t a t e  
d id  n o t  reduce  t h e  a m p l i t u d e  of these  p h e n o m e n a .  Since 
soma t i c  spikes in  ' H '  cells are m a i n l y  ca lc ium d e p e n d e n t  ~, 
a n d  t h e y  can  be  o b t a i n e d  in sod ium-f ree  m e d i a  concur-  
r e n t l y  w i t h  Ap2 or P T H ,  t he  e x t r u d e d  ion could be  cal-  
c ium. F u r t h e r  work  is p roceed ing  to clar i fy th i s  po in t .  
The  fac t  t h a t  o u a b a i n  does no t  af fec t  Ap~. no r  P T I t  is 
a n  i n t e r e s t i ng  f ind ing  s ince SCHATZMA~X ~5 found  t h a t  
the  ca lc ium p u m p  in  e r y t h r o c y t e s  is a!so insens i t ive  to  
o u a b a i n  16. 

Resumen. E n  un grupo  de i l en ronas  cen t ra les  de caracol,  
c a d s  po tenc ia l  de acc i6n  es seguido i n v a r i a b l e m e n t e  p e r  
u n a  e n d s  h ipe rpo la r i zan te .  E s t a  e n d s  no es d e b i d a  a u n  
a u m e n t o  de p e r m e a b i l i d a d  de la  m e m b r a n a ;  a u m e n t a  
en  du rac idn  y vo l t age  a m e d i d a  q u e s e  a u m e n t a  el n f lmero  
de po tenc ia les  de accidn que  la  p r o d u c e n  y es e l i m i n a d a  
reversible, m e n t e  p e r  in t i ib idores  metab61icos.  Se la in te r -  
p r e t a  come  p r o d u c i d a  p0r  u n a  b o m b s  e lec t rog6nica  que 
e x t r u y e  las  cargas  que  p e n e t r a r o n  al soma  neu rona l  
d u r a n t e  el po tenc ia l  de accidn. 
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Activity and Isolated Phytoestrogen of Shrub Palmetto Fruits (Serenoa repens Small) ,  a New Estro- 
genic Plant 

Very  few es t rogenic  c o m p o u n d s  h a v e  been  isola ted f rom 
p l a n t  ma te r i a l s  due  to  t h e  e x h a u s t i v e  t echn iques  a n d  
smal l  yield of t he  ac t ive  principle.  A m o n g  t h e m ,  fl-sitos- 
te ro l  possesses a cons iderab le  es t rogenic  p o t e n c y  w h e n  
i so la ted  f rom Glycyrrhiza glabra 1 and  rice pol ish  ~ as well  
as w h e n  t h e  c o m m e r c i a l  p r o d u c t  was  crys ta l l ized  f rom 
m e t h a n o l  a n d  t e s t ed  a. HXNSEL et  al. 4,5 de tec ted  a rela- 
t i ve ly  h igh  c o n c e n t r a t i o n  Of free (18 .gmg/100  ml) a n d  
b o u n d  (22.7 mg/100  ml) s i tos terols  in dr ied  s h r u b  pal -  
m e t t o  f ru i t s  ( family:  Pa lmae)  wh ich  is of some medica l  
value�9 This  big  s i t o s t e ro l - con t en t  of t h e  f ru i t s  s t i m u l a t e d  
t lm p l a n t  i n v e s t i g a t i o n  a n d  i ts  ac t ive  pr inc ip le  in  th i s  
work.  

The  d ry  :fruits (Serenoa repens Small. ,  fo rmer ly  called 
Sabal serrulatum Schult)  were  c rushed  a n d  Soxhle t -  
e x t r a c t e d  w i t h  90% m e t h a n o l  for  10 h. E v a p o r a t i o n  of 
t h e  a lcohol  unde r  r educed  pressure  lef t  5.34 gm/100  ml  
of a yel low b r o w n i s h  res idue which  possessed no es t rogenic  
a c t i v i t y  w h e n  10 m g  was in jec ted  s.c. in  10 i m m a t u r e  
female  mice  accord ing  to  E v A x s  et  al. *. As h igher  doses 
a lways  posed  t h e  p r o b l e m  of s epa ra t i on  f rom t he  n e u t r a l  
oil, t h e  o the r  p a r t  of t h e  e x t r a c t  was  sub j ec t ed  to  pa r t i a l  
pu r i f i e a t i onL  S u b c u t a n e o u s  doses of 2.5 m g  and  5.0 m g  
dai ly  g i v e n  3 days  of th i s  pa r t i a l ly  pur i f ied  e x t r a c t  i nduced  
increases  of 20.72 a n d  32.95 pe r  100 m g  of t he  con t ro l  
u t e rus  respect ively ,  e s t ab l i sh ing  a s ign i f ican t  es t rogenic  
ac t iv i ty .  

Then,  /5-sitosterol was i so la ted  c h r o m a t o g r a p h i c a l l y  s to  
be  recrys ta l l i zed  f rom m e t h a n o l  in  t h e  fo rm of needles  
me l t i ng  a t  137-138 ~ 

C29H500 (41.4.40) found :  C 83.61% H 1.1.93% 
ca lcu la t ion :  C 83.99% H 12.15% 

F u r t h e r  con f i rma t ion  was af forded b y  t he  R i  va lue  (0.87) 
on  silica gel p l a t e s  deve loped  in ch lo ro fo rm/ace tone  (8/2) 
a n d  p a p e r  c h r o m a t o g r a m s  deve loped  in e t h y l  a c e t a t e /  
ch lo ro fo rm/pa ra f f i n  oil (65/25/10). Also, t he  UV-  and  I R -  
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s p e c t r a  w e r e  m a d e ,  a s  we l l  a s  a n a l y s i s  o f  t h e  a c c t y l  
d e r i v a t i v e  of  t h e  c o m p o u n d .  

T h i s  i s o l a t e d  f l - s i to s t e ro l  w a s  e s t r o g e n i c a l l y  a c t i v e  w h e n  
g r a d u a l  d o s e s  w e r e  i n j e c t e d  i n  g r o u p s  os 10 i m m a t u r e  
f e m a l e  m i c e  (NM R I-I Ian) .  T h e  u t e r i n e  r e s p o n s e  to  i n c r e a s -  
i n g  l eve l s  of  f l - s i t o s t e ro l  i n d i c a t e d  n o  r e l a t i o n  b e t w e e n  i t s  
d o s e  a n d  t h e  e s t r o g e n i c  a c t i v i t y  (Tab le ) .  B a s e d  u p o n  t h e  
m o u s e - u t e r i n e - w e i g h t  t e s t ,  2.0 a g  r e p r e s e n t e d  t h e  m i n i -  
m u m  d a i l y  d o s e  p e r  m o u s e  w h e n  i n j e c t e d  s.c.  U n d e r  t h e  
s a m e  c o n d i t i o n s ,  a d o s e  r e s p o n s e  c u r v e  w a s  c o n s t r u c t e d  
w i t h  17 - f i - e s t r ad io l  (S che r i ng )  f r o m  w h i c h  t h e  e s t r o g e n i c  
p o t e n c y  of  t h e  p a r t i a l l y  p n r i f i e d  e x t r a c t  a n d  t h e  i s o l a t e d  
a c t i v e  p r i n c i p l e  w a s  e s t i m a t e d .  A s  e x p r e s s e d  in  t e r m s  of  
e s t r a d i o l  e q u i v a l e n t s ,  t h e  e x t r a c t  a n d  /3-s i tos terol  w e r e  
9.68 • 10 -5 a n d  7.71 • 10- ~ r e s p e c t i v e l y .  

T h e  r e l a t i v e l y  h i g h  p o t e n c y  of f i - s i tos te ro l  is  v e r y  
m a r k e d  c o m p a r e d  w i t h  t h e  o t h e r  i d e n t i f i e d  p h y t o e s t r o  7 
gens .  ]{ICKOFF e t  al. 9 m e n t i o n e d  t h a t  c o u m e s t r o l  is 30 

Estrogenic activity of shrub palmetto fruits alRt its isolated active 
principle 

Group Daily Average Uterine wt. as P 
No. dose body wt. % os body wt. vahie 

('~g) (g) (mg/100 ml) 

Control 

1 oil 9.2 • 0.275 69.5 4- 2.94 - 

(;rude extract 

2 10,000 10.2 --  0.304 65.5 ~ 2.05 ~ 0.20 

Partially purified extract 

3 2500 10.6 -4- 0.331 83.9 .~_ 1.$6 ~_ 0.0027 
4 5000 10.5 4- 0.396 92.4 }: 1.81 < 0.0002 

fl-sitostcroI 

,5 1.0 11.2 i 0.320 73.0 -4- 3.75 '~ 0.735~ 
6 2.0 12.24- 0.256 85.1:t 4.I2 ~ 0.01 
7 5.0 11.2 ~ 0.357 80.8 ! 2.29 "~ 0.01 
8 10.0 11.5 i :  0.392 83.2 -tc 3.85 ~ 0.02 
9 25.0 12.5 4- 0.354 82.0 :i 1.47 < 0.005 

10 50.0 9.9 -:-: 0.314 81.2 :z 2.58 ~ 0.01 

The mean value (:[: S.I';.) of 10 animals in each group. ~ Insignificant 
difference between experimental and control inlet. 

" t i m e s  a s  a c t i v e  as  g e n i s t e i n  w h i c h  is 4 .53  • 10 5 e s t r a d i o l  
e q u i v a l e n t s  to. A c c o r d i n g  t o  Wo.NG a n d  FLI:X ~ ,  t h e  r e l a -  
t i v e  p o t e n c i e s  of  g e n i s t e i n ,  b i o c h a n i n  A a n d  d i a d z i n  a r c  
1.5: 1 .0 :0 .4 ,  a r e s u l t  w h i c h  d i f f e r e d  f r o m  t h a t  o f  CHEX~ 
e t  al.  12 g i v i n g  t h e  g r e a t e s t  a c t i v i t y  in  d i a d z i n ,  a n  e q u a l  
a c t i v i t y  in  b i o c h a n i n  A a n d  g e n i s t e i n ,  a n d  l e a s t  in  f o r m o -  
n o n e t i n .  I n  t h i s  c o n n e c t i o n ,  a s t u d y  of  t h e  l i t e r a t u r e  
e m p h a s i z e s  a g r e a t  d i f f e r e n c e  in  o p i n i o n  r e g a r d i n g  e s t r o -  
g e n i c  p o t e n c y  of  t h e  i n d i v i d u a l  p h y t o e s t r o g e n s .  B u t  
t h i s  is n o t  a s t o n i s h i n g  if we  c o n s i d e r  t h e  v a r i a b l e s ,  e.g.  
l o c a t i o n ,  t e m p e r a t n r e ,  p l a n t  v a r i e t y ,  e x p e r i m e n t a l  an i -  
m a l s ,  e s t r o g e n i c  t e s t ,  e tc . ,  w h i c h  a f f e c t  e s t r o g e n i c i t y  in  
p l a n t s  ~a, ,4. 

Zusammen/assung. 21 T a g e  a l i e n  w e i b l i c h e n  M g u s e n  
w u r d e  w g h r e n d  d r e i e r  T a g e  d u r c h  s.c.  I n j e k t i o n e n  e in  
E x t r a k t  v o n  S a b a l f r i i c h t e n  (Serenoa repens S m a l l ,  f r i i he r  
Sabal serrulatum S c h u l t )  v e r a b r e i c h t .  E s  w u r d e  e ine  h o h e  
0 s t r o g e n a k t i v i t ~ i t  f e s t g e s t e l l t ,  w e l c h e  d u r c h  f l -S i to s t e ro l  
h e r v o r g e r u f e n  wi rd ,  w e l c h e s  in  d i e se r  P f l a n z e  in  r e l a t i v  
h o h e r  K o n z e n t r a t i o n  v o r h a n d e n  ist .  
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T r a n s m i s s i o n  o f  R a u s c h e r  L e u k e m i a  i n  M i c e  

R a u s c h e r  L e u k e m i a  V i r u s  ( R L V )  p r o d u c e s  a r a p i d  
e r y t h r o i d  l e u k e m i a  a n d  d e v e l o p s  l y m p h o i d  l e u k e m i a  in  
m i c e  s u r v i v i n g  t h e  a b n o r m a l  e r y t h r o c y t o p o i e s i s  >4 .  T h e  
e x p e r i m e n t s  p r e s e n t e d  in  t h i s  c o m m u n i c a t i o n  a r e  c o n :  
c e r n e d  w i t h  t h e  t r a n s m i s s i o n  of  R L V  in  mi ce .  

T h e  s t o c k  o f  R L V  w a s  o b t a i n e d  f r o m  s p l e e n  e x t r a c t s  
f r o m  l e u k e m i c  m i c e  s u p p l i e d  b y  l ) r .  F .  J .  RAUSCnVm of  
t h e  N a t i o n a l  C a n c e r  I n s t i t u t e ,  B e t h e s d a ,  M a r y l a n d ,  a n d  
f r o m  p l a s m a  f r o m  l e u k e m i c  t i n / I C E  s w i s s  m i c e  in  o u r  
l a b o r a t o r y .  T h e  e x p e r i m e n t a l  p r o c e d u r e s  e m p l o y e d  in  
t h e s e  e x p e r i m e n t s  a r e  s i m i l a r  t o  t h o s e  p r e v i o u s l y  de -  
s c r i b e d  in  o u r  s t u d i e s  w i t h  F r i e n d  v i rusS-  L 

T a b l e  I p r e s e n t s  d a t a  s h o w i n g  o u r  a t t e m p t  t o  t r a n s m i t  
RAUSCItER l e u k e m i a  (RL)  t o  n e w b o r n  H a / I C R  swi s s  b y  
v a r i o u s  b o d y  f lu ids ,  t i s s u e  e x t r a c t s ,  a n d  feces  f r o m  
RAL'SClIER v i r u s - i n f e c t e d  f e m a l e  a n d  m a l e  I I a / I C R  s w i s s  

m i c e .  All s p e c i m e n s  w e r e  co l l e c t ed  f r o m  m i c e  w h e n  
v i r e m i a  w a s  a t  i t s  p e a k ,  d u r i n g  t h e  f i r s t  m o n t h  a f t e r  
i n f e c t i o n .  
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