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values,  the  imp l i ca t ions  of which  are  sub jec t  to  f u r t h e r  
s tudies .  The  cons iderab le  range,  a n d  especial ly  t he  pro-  
nounced  l o g a r i t h m i c - n o r m a l  d i s t r ibu t ion ,  are to  our  
knowledge  new a n d  i m p o r t a n t  obse rva t ions ,  wh ich  indi-  
ca te  obv ious  sources  of e r ror  in  t h e  i n t e r p r e t a t i o n  of 
p rev ious ly  p u b l i s h e d  da ta .  T h u s  t h e y  emphas ize  t h a t  
w h e n  t he  resu l t s  of C SF  fola te  assays  are  sub jec t ed  to  
s t a t i s t i ca l  ana lys i s  (t-test,  ana lys i s  of var iance ,  cor re la t ion  
analysis) ,  t h e  l o g a r i t h m  of the  fo la te  c o n c e n t r a t i o n  should  
be  used. Th i s  appea r s  especia l ly  u rgen t  in  v iew of t he  
serious p rac t i ca l  consequences  p rev ious  r epor t s  m a y  h a v e  
caused,  i.e. a m b i g u i t y  a n d  confus ion  leading to  i n a d e q u a t e  
a n t i c o n v u l s a n t  t r e a t m e n t  of epi lept ics  13. 

Zusammen/assung. Die F o l a t k o n z e n t r a t i o n  der  Zerebro-  
spinal f l i i ss igkei t  wurde  bei  416 neuro log ischen  P a t i e n t e n  
mikrob io log i sch  b e s t i m m t .  Es  wurde  festgestel l t ,  dass  die 
W e r t e  e iner  l o g a r i t h m i s c h - n o r m a l e n  Ve r t e i l ungsku rve  
folgen. 
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Revers ible  Inhibit ion of  E m b r y o n i c  Mitos is  by P h y t o h e m a g g l u t i n i n  f rom Phaseolus vulgaris 

P h y t o h e m a g g l u t i n i n  (PHA),  an  e x t r a c t  f rom Phaseolus 
vulgaris, is well  k n o w n  no t  on ly  as a h e m a g g l u t i n a t i n g  
a g e n t  1 b u t  also as a s t i m u l a n t  of mi tos is  ~. P H A  M a n d  
P H A  P h a v e  t h e  p r o p e r t y  of t r a n s f o r m i n g  l y m p h o c y t e s  
a n d  th i s  t r a n s f o r m a t i o n  is t h e  p recursor  of mi tos i s  3. 
JOACHIM 3 also de t ec t ed  s t i m u l a t i o n  of mi tos i s  of cells 
o the r  t h a n  l ymphocy te s ,  such  as t i ssue  ceils, neop las t i c  
cells etc. in p resence  of P H A .  A v e r y  spec tacu la r  case is 
t he  mi to t i c  o u t b u r s t  induced  b y  P H A  in soil a m o e b a e  4. 
A n u m b e r  of r epor t s  h a v e  also appea red  in t he  l i t e r a tu re  
on  t he  molecu la r  bas is  of the  n a t u r e  of ac t ion  of P H A  b u t  
l i t t le  c an  be  said as ye t  save  t he  v e r y  genera l  s t a t e m e n t  
t h a t  P H A  s t imu la t e s  R N A  synthes is .  PoGo et  al. 5 and  
JOACHIM 3 reviewed some of these  inves t iga t ions .  

I n  v iew of t he  wide ly  discussed p h e n o m e n o n  of mi to t i c  
s t i m u l a t i o n  b y  P H A ,  especial ly  in  soil a m o e b a  4, we wish  
to  r epo r t  t he  inhibitory effect  of t h i s  s u b s t a n c e  on  c leavage  
of e m b r y o n i c  cells, i.e. a s y s t e m  of r ap id  mitosis .  The  
p re sen t  r e p o r t  descr ibes  t he  resu l t s  ob t a ined  w i th  e m b r y o s  
of Limnaea sp. The  eggs were col lected f rom t he  unders ide  
of aqua t i c  leaves  in  t h e  p o n d  a n d  in vessels k e p t  in  t h e  
l a b o r a t o r y  where  these  mol luscs  c an  be rea red  b y  feeding 
w i t h  le t tuce .  B a c t o - p h y t o h e m a g g l u t i n i n  M and  P (Difco 
labora tor ies)  were b o t h  used b y  dissolving in t he  med ium,  
i.e. d is t i l led w a t e r  in  wh ich  these  molluscs  can  deve lop  
no rma l ly .  

The  m o s t  su rpr i s ing  fea tu re  of these  t r e a t m e n t s  is t h a t  
b o t h  P H A P  a n d  P H A M  reversibly block  deve lopmen t ,  i.e. 
e m b r y o n i c  c leavage  or mi tos i s  in  all  s tages  of m o r u l a  or 
b las tu la .  The  Tab le  shows t h e  concen t r a t i ons  a t  wh ich  
such  a r r e s t a t i o n  t akes  place. I t  shou ld  be  n o t e d  t h a t  
B a c t o - p h y t o h e m a g g l u t i n i n  M a n d  P as suppl ied  b y  Difco 
l abora to r ies  has  been  s t a n d a r d i z e d  on  t he  basis  of t he  
biological  ac t iv i ty .  A v ia l  for 5 m l  m a y  c o n t a i n  d i f fe ren t  
q u a n t i t i e s  of t he  d r y  m a t e r i a l  because  t he  p r o d u c t  is 
s t a n d a r d i z e d  b y  t he  m a n u f a c t u r e r s  on t h e  bas is  of i ts  
mi to t i c  s t i m u l a t o r y  ac t iv i ty .  T a k i n g  t he  s t a n d a r d  con- 
c e n t r a t i o n  (i.e. one  via l ful  of d r y  ma te r i a l  dissolved in  
5 ml) as n, we h a v e  used n, n/2, n/lO, n/20, n/lO0, n/200 
concen t ra t ions .  

As is ev iden t  f rom the  Table ,  a h ighe r  c o n c e n t r a t i o n  of 
P H A M  ( t h a n  of P H A P )  is r equ i red  in o rder  to  a r re s t  
cleavage.  This  is in  a g r e e m e n t  w i t h  t he  f ind ings  t h a t  
P H A P  is s t ronger  t h a n  P H A M  3,4. H ow eve r  t he  p o i n t  
to  be  e m p h a s i z e d  is t h a t  a r r e s t a t i o n  b y  ne i t he r  of t h e  
agen t s  was  p e r m a n e n t ;  on  be ing  washed  and  t h e n  lef t  
in  w a t e r  a t  va r ious  in t e rva l s  of t ime,  t h e  t r e a t e d  eggs 
b e g a n  to  unde rgo  cleavage.  Th i s  has  been  t e s t ed  w i t h  
P H A P  on  u n c l e a r e d  eggs, moru la ,  b l a s tu l a  and  gas t ru l a  
a n d  w i t h  P H A M  a t  unc leaved ,  2-cell a n d  4-cell stages.  

The  m o s t  s ign i f ican t  f ind ing  is t h a t  even  af te r  be ing  
lef t  for 24 or 48 h in P H A P ,  t he  a r res t ed  b l a s tu l a  etc. on  
be ing  p u t  to  w a t e r  began  to develop and  were fol lowed 
up  to  p o s t - t r o c h o p h o r e  stages,  save  w h e n  t h e y  d is in te-  
g ra t ed  a l t o g e t h e r  on  be ing  p u t  b a c k  to  water .  I t  is m o s t  
un l ike ly  t h a t  P H A  s t imu la t e s  R N A  syn thes i s  in  t he  
a r res t ed  eggs because  as we h a v e  found  6 t h e  incorpora -  
t ion  of p32 in 2-cell s tage is s ign i f i can t ly  h igher  t h a n  in 
t he  unc l eaved  s tage  a n d  increases  c o n t i n u o u s l y  u p  to  
la te  t r o c h o p h o r e  stage.  Thus ,  a l t h o u g h  a t  p r e sen t  n o t h i n g  
can  be  said a b o u t  t he  m e c h a n i s m  of th i s  i n h i b i t o r y  act ion,  
t he  fac ts  r epo r t ed  ind ica te  a new p r o p e r t y  of P H A  7. 

Effective concentration of PHA 

Concentration Action 
PHAP PHAM 

n + 
n/2 + 
n/lO + + 
n/20 + -- 
n/100 -- -- 
n/200 -- -- 

Signifies inhibition of mitosis. 

Zusammen/assung; P h y t o h / i m a g g l u t i n i n  h e m m t  die 
Fu rchungs t e i l ung ,  im Gegensa tz  zu d i f fe renz ie r ten  Gewe- 
ben,  be i  denen  es als M i t o s e a k t i v a t o r  wi rk t .  W e n n  die 
E ie r  ausgewaschen  werden,  15raft die E n t w i c k l u n g  n o r m a l  
wei ter .  
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