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R i a s s u n t o  

L a  P i r i t i a m i n a ,  s o m m i n i s t r a t a  pe r  b o c c a  in  u n a  s ingo la  
dose  di  0,5 m g  a topo l in i  di 12 14 g ehe  r i c e v o n o  2 #g  di 
t i a m i n a  pro  die,  n o n  p r o d u c e  la s i n d r o m e  n e u r o m u s c o l a r e  
c a r a t t e r i s t i c a  d e l l ' a v i t a m i n o s i  B z e n o n  m o d i f i c a  n6  la  
p i r u v i c e m i a  n6 il l ivel lo di v i t a m i n a  ne l  fegato ,  m e n t r e  

l o  fa  a b b a s s a r e  nel  musco lo  e nel  eervel lo .  Se i t o p o l i n i  
n o n  r i cevono  t i a m i n a ,  la  s t e s sa  dose  di  P i r i t i a m i n a  dS. 
p e r d i t a  di peso, s i n d r o m e  n e u r o m u s c o l a r e  in  t u t t i  gli 
an ima l i  t r a t t a t i  e cosp icuo  a b b a s s a m e n t o  del  l ivel lo di  
v i t a m i n a  B 1 nel  cervel lo .  Nel le  s tesse  cond iz ion i  sper i -  
men ta l i ,  l ' O s s i t i a m i n a ,  s o m m i n i s t r a t a  p e r  os u n a  sola  
v o l t a  in dosi  di 0,5 e 2 mg,  n o n  d~ a l c u n a  s i n t o m a t o l o g i a  
n e u r o m u s c o l a r e  e n o n  mod i f i ca  n6 il peso  corporeo ,  n6 il 
p i r u v a t o  ema t i co ,  n6 il c o n t e n u t o  in v i t a m i n a  B z ~tel 
musco lo  e del  cervel lo ,  solo a b b a s s a  il l ivel lo v i t a m i n i e o  
del l ega to .  

Q u e s t i  r i s u l t a t i  n o n  sono  in f a v o r e  de l l ' i po te s i  di  u n a  
funz ione  de l la  t i a m i n a  d i s t i n t a  d a  que l l a  de l la  cocar -  
bossi las i .  

Trypsin Inhibitor in Plant Metabol ism 

SOHONIE a n d  AMBE 1 h a v e  r e c e n t l y  r e p o r t e d  t h e  c ry-  
s t a l l i z a t i o n  of t r y p s i n  i n h i b i t o r s  f r o m  t h e  I n d i a n  d o u b l e  
b e a n  ( F a b a  v u l g a r i s )  a n d  field b e a n  (Dol ichos  lablab) .  T h e  
s a m e  pu lses  h a v e  b e e n  f u r t h e r  i n v e s t i g a t e d  for  t h e  in-  
h i b i t o r  a c t i v i t y  t h r o u g h o u t  t h e i r  p l a n t  l i fe-cycle.  F o r  
c o m p a r i s o n ,  t h e  i n h i b i t o r  a c t i v i t y  r e s id ing  in  e q u a l  
a m o u n t s  of co ty l edons ,  s p r o u t s  a n d  sk ins  of t h e  g e r m i n a t -  
ing  g r a i n s  a n d  also of  roots ,  s t ems ,  leaves ,  l egumes ,  etc.,  
of t h e  g r o w i n g  p l a n t s  h a s  b e e n  d e t e r m i n e d  a t  t h r e e  
s t ages  of d e v e l o p m e n t .  

Fig. 1.-Trypsin inhibitor activity of various parts ol the germinating 
double bean and field bean. 
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T h e  v a r i o u s  p l a n t  o r g a n s  were  e x t r a c t e d  u n d e r  ident i -  
cal  c o n d i t i o n s  w i t h  d i lu t e  h y d r o c h l o r i c  acid a n d  t h e  in- 
h i b i t i o n  caused  due  to  e q u a l  p o r t i o n s  of e x t r a c t s  were 
e v a l u a t e d .  A m e t h o d  s im i l a r  to  t h a t  de sc r ibed  b y  AN- 
SON 2 was  e m p l o y e d  us ing  d ige s t i on  m i x t u r e s  of sk immed  
m i l k  a n d  c o m m e r c i a l  t r y p s i n  (Merck 's)  a t  p H  7-6, at  
37°C. T h e  i n h i b i t o r  a c t i v i t i e s  of t h e  v a r i o u s  p a r t s  of the  
g e r m i n a t i n g  pulses  a n d  t h e i r  p l a n t s  h a v e  b e e n  p re sen t ed  
g r a p h i c a l l y  (Fig. 1, 2. 3). 

Fig. 2.-Trypsin inhibitor activity of various organs 
of the double bean plant. 
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Plant Organs at Three Stages of Development 
(I = tender; II = semimature; I [ I =  mature) 

I t  is i n t e r e s t i n g  to  n o t e  t h a t  t h e  t r y p s i n  i n h i b i t o r  is 
p r e s e n t  in  all  t h e  p a r t s  of t h e  g e r m i n a t i n g  pu l ses  and 
t h e i r  p l a n t s  a t  all  t h e  s t ages  of g r o w t h .  A s t u d y  of the 
c u r v e s  d e p i c t e d  he re  r evea l s  t h a t  t h e  i n h i b i t o r  ac t iv i ty  
in  t h e  d i f f e r en t  p a r t s  of e i t h e r  p l a n t  is f o u n d  to  be  maxi-  
m u m  in t h e  seeds  a n d  l eas t  in  t i le  roo t s ;  t h e  leaves, 
s t ems ,  etc.,  fall  in  b e t w e e n .  T h e  c o t y l e d o n s  a n d  the 
s p r o u t s  show dec rea se  in  t h e  i n h i b i t o r  c o n t e n t  with 
g e r m i n a t i o n ,  whi le  t h e  sk ins  do n o t  e x h i b i t  a n y  signi- 
f i c a n t  v a r i a t i o n s .  On  t h e  p l an t s ,  in  t h e  s a m e  organ, 
howeve r ,  w i t h  t h e  e x c e p t i o n  of t h e  l e g u m e  seeds, the 
power  of i n h i b i t i o n  d i m i n i s h e s  w i t h  m a t u r a t i o n .  The 
seeds,  on  t h e  o t h e r  h a n d ,  show a n  inc rease  in t h e  in- 
h i b i t i n g  c a p a c i t y  w i t h  d e v e l o p m e n t .  A pa ra l l e l  invest ig-  
a t i o n  on  t h e  p l a n t s  of p o t a t o  ( S o l a n u m  tuberosum),  
swee t  p o t a t o  ( I p o m e a  batatas) ,  g r e e n  g r a m s  (Phaseo lus  
aureus )  a n d  As i a t i c  Y a m  (Dioscorea  alata)  a t  different  
s t ages  of d e v e l o p m e n t  h a s  also c o n f i r m e d  t h e  same 
t r e n d  of resul t s .  T h e  a c t i v i t y  of t h e  e x t r a c t s  of leat- 
s t e m  p o r t i o n s  is f o u n d  to  dec rea se  w i t h  m a t u r a t i o n  
w h e r e a s  t h e  t u b e r s  a n d  t h e  seeds  e x h i b i t  a reverse 
p h e n o m e n o n  (unpub l i shed ) .  

T h e s e  r e su l t s  sugges t  a p a r a l l e l i s m  b e t w e e n  the 
c h a n g e s  occu r r i ng  in  t h e  i n h i b i t o r  a c t i v i t y  a n d  t h e  pro- 
t e i n  s y n t h e s i s  in  t h e  p l a n t  t i ssues .  BURSTROM ~ h a s  shown 
t h a t  t h e  l a t t e r  dec l ines  w i t h  age;  a n d  t h e  s a m e  seems 
t o  b e  t rue ,  w i t h  t h e  e x c e p t i o n  of t h e  seeds,  in  t h e  case of 
t h e  t r y p s i n  i n h i b i t o r  c o n c e n t r a t i o n s  in  d i f f e r e n t  parts 
of t h e  p l a n t s  a n a l y z e d .  T h e  seeds  f o r m  t h e  storage 

M. L. A~qsoN, J. gen. Physiol. 22, 79 (1938). 
x K. SOHONZE and K. S. AMBE, Nature 175, 508 (1955). a H. BURSTR6M, Bot. Arch. [B] 30, 1 (1943). 
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o rgans  of t h e  p l a n t s  a n d  t h e  a c c u m u l a t i o n  of t h e  p ro -  
t e ins  e x p l a i n s  t h e  i nc r ea se  in  t h e  i n h i b i t o r  a c t i v i t y  of 
t he  seeds  as  t h e y  grow.  

Fig. 3.-Trypsin inhibitor activity of various organs 
of the field bean plant. 
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Plant Organs at Three Stages of Development 
(I = tender; II = semimature; III  = mature) 

W h e t h e r  t h e  i n h i b i t o r s  in  t h e  p l a n t  t i s sues  f u n c t i o n  as 
s t ab i l i ze r s  of t h e  a s s o c i a t e d  p r o t e i n s  a n d  a c t  as  regu la -  
tors  in  t h e  p r o t e i n  s y n t h e s i s  a n d  b r e a k d o w n  or  o the rwise ,  
is a q u e s t i o n  t h a t  s h o u l d  be  le f t  o p e n  a t  t h i s  s tage .  I n  
fact,  a s t u d y  of t h e  i n t e r a c t i o n  of t h e  p l a n t  i n h i b i t o r s  
w i th  t h e  p l a n t  p r o t e a s e s  t h e m s e l v e s  s h o u l d  p receed  such  
an  e n q u i r y .  

A de t a i l ed  a c c o u n t  of t h e  i n v e s t i g a t i o n  will be  p u b l i s h e d  
elsewhere.  

The authors wish to express their gratitude to the Council of 
Scientific and Industrial Research (India), for financing this work 
and a personal grant to one of us (K.S.A.). 

K.  S. AMBE a n d  KAMALA SOHONIE 

Institute o/ Science, Department o/ Biochemistry, 
Bombay, Apr i l  3, 1956. 

Rdsumd 

L ' a c t i v i t 6  i n h i b i t r i c e  de la t r y p s i n e  c o n t e n u e  dans  les 
d i f f6 ren tes  p a r t i e s  de  Faba vulgaris Mcench e t  Dolichos 
labtab L., p e n d a n t  g e r m i n a t i o n ,  e t  des  p l a n t u l e s  e t  de  
leurs p a r t i e s  e n  vo le  de  c ro i s sance  a 6t6 d 6 t e r m i n 6 e  
t rois  d i f f6 ren t s  s t ades ,  ~ s a v o i r  a u x  6 t a t s :  1 ° de t end re ,  
2 ° de  d e m i - m a t u r i t 6  e t  3 ° de  m a t u r i t 6 .  O n  t ' a  c o n s t a t 6 e  
aux  t ro i s  s t ades .  Sau f  d a n s  les g ra ines ,  l ' a c t i v i t 6  inh ib i -  
t r ice d i m i n u e  a v e c l a  m a t u r a t i o n .  D a n s  les g ra ines  c ' e s t  
l ' inverse ,  l ' a c t i v i t 6  i n h i b i t r i c e  de la t r y p s i n e  a u g m e n t e  
avec  la m a t u r i t 6 .  On  sugg6re  le r61e poss ib le  de ce p r in -  
cipe c o m m e  r 6 g u l a t e u r  d a n s  le p rocessus  de f o r m a t i o n  et 
de r u p t u r e  de la p ro t6 ine .  

Paper Electrophoresis  of the Soluble Proteins of 
the Central Nervous  Tissue  

R e p o r t s  in  t h e  l i t e r a t u r e  on  t h e  e t e c t r o p h o r e t i c  
s e p a r a t i o n  of  t h e  p r o t e i n s  of  t h e  n e r v o u s  t i s sue  are, as  
fa r  as we are  aware ,  v e r y  scarce .  KEIL x de sc r ibed  t h e  
s e p a r a t i o n ,  b y  p a p e r  e l ec t rophores i s ,  of t h e  p r o t e i n s  
e x t r a c t e d  f r o m  t h e  o b t u r a t o r i o u s  n e r v e  of  ox  a n d  de-  
m o n s t r a t e d  4 c o m p o n e n t s .  

I n  the  s a m e  y e a r  NAKAMURA, HAYASH[, a n d  TANAKA 2 
s tud ied ,  b y  b o u n d a r y  e l ec t rophores i s ,  t h e  s o l u b l e  pro-  
t e ins  f rom ox b r a i n ,  d e m o n s t r a t i n g  8 f r a c t i o n s .  

Paper electrophoresis of tile soluble proteins of the eerebeUum after 
12 h of electrophoresis. Borate buffer pH 8.6/~ 0.06. 

I n  t h e  p r e s e n t  c o m m u n i c a t i o n  t h e  t e c h n i q u e s  used  
a n d  t h e  resu l t s  o b t a i n e d  in t h e  s e p a r a t i o n ,  b y  p a p e r  
e lec t rophores is ,  of t i le so luble  p r o t e i n s  of c e n t r a l  n e r v o u s  
t i s sue  of a lb ino  r a t s  a re  ou t l i ned .  B r a i n  a n d  c e r e b e l l u m  
(pooled sepa ra t e ly )  of a l b i n o  r a t s  w e i g h i n g  a b o u t  200 g 
were used.  A n i m a l s  were  k i l led  b y  e x s a n g u i n a t i o n  u n d e r  
e t h e r  a n a e s t h e s i a  a n d  t h e  h e a d  was  i m m e d i a t e l y  p e r f u s e d  
t h r o u g h  t h e  a s c e n d i n g  a o r t a  w i t h  100 ml  of ice-cold 
0.25 M sucrose  so lu t ion .  B r a i n  a n d  c e r e b e l l u m  were  
qu ick ly  dissected,  f rozen ove r  sol id CO z a n d  set  as ide  to  
a w a i t  c o m p l e t i o n  of col lect ion.  

T h e  pooled  m a t e r i a l  was  t h e n  d i spe r sed  in  a P o t t e r -  
E l v e h j e m  glass h o m o g e n i z e r  k e p t  a t  i c e -wa te r  t e m p e r a -  
tu re ,  w i t h  0.25 M sucrose  (5 ml /g  of t i ssue) .  T h e  d i s p e r -  
s ion was  cen t r i f u g ed  for  1 h a t  25 000 × g in a re f r iger -  
a t e d  h i g h - s p e e d  c e n t r i f u g e  ( P i r o u e t t e  P h y w e )  a n d  t h e  
d e c a n t e d  s u p e r n a t a n t ,  w h i c h  h a d  a s l i gh t l y  o p a l e s c e n t  
a p p e a r a n c e ,  was  d ia lyzed  for  12 h in a cold  r o o m  a t  2 ° C, 
w i th  m e c h a n i c a l  a g i t a t i o n ,  a g a i n s t  s eve ra l  c h a n g e s  of 
d is t i l led  water .  Af t e r  t h e  d ia lys i s  t h e  l iqu id  was  a g a i n  
cen t r i fuged  for 1 h a t  25 000 x g a n d  f rozen-d r i ed .  

Before  use, t h e  d r y  m a t e r i a l  was  d i s so lved  in bo r i c  
a c i d - N a ,  S O 4 - N a O H  buf fe r  (ADJUTANTIS: p e r s o n a l  c o m -  
m u n i c a t i o n )  p H  8.6, t* 0.06, to  g ive  a f ina l  p r o t e i n  con-  
c e n t r a t i o n  of 10% (w/v). 

I A. W[ I<EIL, Pfliiger's Arch. 259, 146 (1954). 
S. NAKX.~URA, Y. HAYASm, and K. TA~'AKA, J. Biochem. 41, 

13 (1954). 


