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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.). 
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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). 
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I f  h o m o g e n i z a t i o n  was ca r r i ed  o u t  w i t h  a m i n i m u m  
of i so ton i c  sucrose,  p ro t e in  c o n c e n t r a t i o n s  a d e q u a t e  for  
e l e c t ropho re s i s  could be  o b t a i n e d ,  o m i t t i n g  d ia lys i s  a n d  
f r eez ing -d ry ing ;  in  th i s  case t h e  r e su l t s  were  s imi l a r  to  
t hose  o b s e r v e d  w i t h  t he  usua l  p rocedure .  

E l ec t ropho re s i s  was  ca r r i ed  o u t  w i t h  a c o n s t a n t  po- 
t e n t i a l  of a b o u t  6 -8  V/cm for  pe r iods  v a r i a b l e  f rom 4 to  
12 h. A f t e r  d r y i n g  in  a n  o v e n  a t  120 ° C, t h e  s t r i p s  were  
s t a i n e d  w i t h  a m i d o - s c h w a r z  10 B a c c o r d i n g  to  GRASS- 
MAN, HANNIG, a n d  KNEDEL ~, T h e  r e l a t i v e  a m o u n t s  of 
t h e  c o m p o n e n t s  were  d e t e r m i n e d  c u t t i n g  t h e  c o r r e s p o n d -  
ing  po r t i ons  of t h e  s t a i n e d  pape r ,  d u r i n g  t h e  dye  w i t h  
5 ml  of 5 %  s o l u t i o n  of p h e n o l  in  w a t e r  a n d  r e a d i n g  t h e  
op t ica l  d e n s i t y  a t  640 m # .  

T h e  F i g u r e  shows  t h e  p a t t e r n s  of t he  so lub le  cere-  
b e l l u m  p r o t e i n s  a f t e r  12 h of m i g r a t i o n  in b o r a t e  buf fe r .  
7 c o m p o n e n t s  a re  i n d i c a t e d  w i t h  t h e  n u m b e r s  f rom 1 to  7 
in t h e  o r d e r  of t h e i r  i n c r e a s i n g  mob i l i t y .  S o m e  m a t e r i a l  
is d e t e c t a b l e  a h e a d  of f r a c t i o n  No. 7 i n d i c a t i n g  t h e  
p r e sence  of p r o t e i n s  w i t h  h i g h e r  mob i l i t y ,  w h i c h  re-  
p r e s e n t  16 .2% (~: 1.1) of t h e  t o t a l  a m o u n t .  

A f t e r  r u n s  l a s t i n g  o n l y  6 -8  h, t h i s  m a t e r i a l  a p p e a r e d  
d i s t r i b u t e d  in  2 fa i r ly  de f in i t e  b a n d s .  T h e  b a n d  v i s ib le  
a t  t h e  p o i n t  of a p p l i c a t i o n  of t h e  p r o t e i n  so lu t i on  on  t h e  
p a p e r  is c o n s i d e r e d  t o  r e p r e s e n t  p a r t i c u l a t e  m a t t e r  n o t  
s e d i m e n t e d  b y  t h e  c e n t r i f u g a l  force emp loyed .  

T h e  T a b l e  shows  t h e  r e l a t i v e  a m o u n t s  of t h e  s e p a r a t e d  
f r a c t i o n s  o b t a i n e d  b y  dye  e lu t ion .  

Relative amounts of electrophoretic components of cerebellum pro- 
teins, obtained by dye elation, after 12 h of electrophoresis (means 

4- S.~.M.)*. 

Fraction No % Content S.E.M. 

Fast  moving material  

6.61 
8.33 

11-27 
7.33 

16.45 
17-97 
15-13 
16.20 

0-71 
0.81 
0.59 
1.45 
0-37 
1-04 
1.43 
1.10 

* The immobile material located at the point of application of 
the protein solution on the paper corresponds to 5% of the total 
amount of the solubIe proteins. 

S imi l a r  r e su l t s  were  o b t a i n e d  w i t h  p r o t e i n s  e x t r a c t e d  
f r o m  t h e  b r a i n .  

As  r e s u l t i n g  f r o m  t h e  r e s e a r c h e s  of NAKAS~URA el aL'2 
a n d  f r o m  t h e  p r e s e n t  resul t s ,  t h e  p a t t e r n s  of t h e  so lub le  
p r o t e i n s  of t h e  c e n t r a l  n e r v o u s  t i s s u e  a p p e a r  d i f f e r e n t l y  
f rom t h o s e  of t h e  n e r v e  ~ a n d  f r o m  p a t t e r n s  o b s e r v e d  in 
o t h e r  o r g a n s  (liver4; muscle~). 

I{. CARAVAGLIOS a n d  P. CHIAVERINI 

Istituto di Patologia Generale and Istituto di Semeiotica 
Medica, Universitd di Pisa, November 10, 7955. 

a w. GRASS.MAN, K, HANNIG, and M. KNEDEL, Dtsch. reed, 
Wschr. 76, 333 (1951). 

4 G. ADJUTANTIS, Nature 173, 539 (1954); 174, 1504 (I954). 
5 G. Toscm and A. MARIANI, R. C. Accad. Lincei, C1. Sci. fis. 

mat. e nat. [8] 16, 365 (1954). 

Riassunto 

Le  p r o t e i n e  idrosoIubi l i  e s t r a t t e  dal  s i s t e m a  n e rv o s o  
di  r a t t i  sono  s t a t e  s e p a r a t e  m e d i a n t e  e l e t t ro fo res i  su 
ca r t a .  

I1 q u a d r o  e l e t t r o fo r e t i co  a p p a r e  c o s t a n t e m e n t e  ri- 
p r o d u c i b i l e  nel le  cond iz ion i  s p e r i m e n t a l i  i m p i e g a t e .  

T h e  T r a n s f o r m a t i o n  of  a T a i l  i n t o  L i m b  A f t e r  
X e n o p l a s t i c  T r a n s p l a n t a t i o n  

(1) O n e  u n e x p e c t e d  r e su l t  o b t a i n e d  f r o m  t h e  g r a f t  of 
a t a i l  b u d  of a U r o d e l e  (Triton cristatus; Axolotl) on  to 
a n  A n u r a n  e m b r y o  a t  t h e  n e u r u l a  s t age  (Discoglossus 
pictus) is t h a t  t h e  ta i l  w h i c h  d i f f e r e n t i a t e s  f rom t h e  
t r a n s p l a n t ,  m a y  b e c o m e  t r a n s f o r m e d  in to  a l i m b  r. This ,  
howeve r ,  on ly  occurs  if t h e  g r a f t  is m a d e  i n t o  a l i m b  
f ield of t h e  hos t ,  a n d  s t a r t s  at ,  or  close to,  t h e  t i m e  a t  
w h i c h  t h e  m e t a m o r p h o s i s  of t h e  hos t  is i n i t i a t e d .  This  
t r a n s f o r m a t i o n  o c c u r r e d  in 15 of 180 Triton graf ts ,  an d  
in 2 of 120 A xolotl t r a n s p l a n t s .  

. . . . . .  ~ ' "  

1 2 3 
Fig~. 1, 2 and 3.-Axolotl tail bud grafted on to Discoglossus, respec- 

tively 13, 28 and 38 days after transplantation. 

T h e  s t ages  of t h e  t r a n s f o r m a t i o n  can  be  se t  o u t  as 
fol lows : 

(a) T h e  g ra f t  deve lops  i n to  a n o r m a l  tail ,  comple t e  
w i th  fin, n e r v e  cord,  n o t o c h o r d  a n d  s y m m e t r i c a l l y  ar- 
r a n g e d  m y o t o m e s .  I t  is s l ende r  a n d  l a n c e o l a t e  in  form 
(Fig. 1). C h r o m a t o p h o r e s ,  a r r a n g e d  in t h e  p a t t e r n  typ i -  
cal  of t h e  donor ,  a re  to  be  obse rved .  T h e  ta i l  m o v e s  b o t h  
s p o n t a n e o u s l y  a n d  u p o n  s t i m u l a t i o n .  

(b) W h e n  t h e  i n i t i a l  p rocess  of m o r p h o l o g i c a l  and  
h i s to log ica l  d i f f e r e n t i a t i o n  is c o m p l e t e ,  t h e  ta i l  under -  
goes  regress ion ,  a p rocess  w h i c h  p a r t i c u l a r l y  a f fec t s  t h e  
fin.  T h e  t a i l  ceases  to  be  l anceo la te ,  a n d  i n s t e a d  as sumes  
a cy l ind r i ca l  s h a p e  (Fig. 2). C o n c u r r e n t l y  i t  becomes  
f leshy  a n d  t u r g i d  a n d  deve lops  a n  i n t e n s e l y  b l a c k  pig- 
m e n t a t i o n .  T h e  p e d u n c l e  b e n d s  a t  r i g h t  ang les  a n d  at 
t h e  d i s t a l  e x t r e m i t y  a p p e a r s  a v a r i a b l e  n u m b e r  of 
d ig i t s  (Fig. 3). I t  is, howeve r ,  n e i t h e r  s e n s i t i v e  nor  
mot i l e .  

T h e  l i m b  pe r s i s t s  for  a c o n s i d e r a b l e  t ime .  Meanwhi le  
a t  i t s  ba se  a n o r m a l  l i m b  grows f r o m  t h e  l i m b  field of the  
hos t .  I n  some  cases  a n  a d d i t i o n a l  l i m b  deve lops ,  which 
m a y  fuse w i t h  t h e  t r a n s p l a n t ,  t h u s  p r o d u c i n g  a ch imera .  
A s t u d y  of t h e  h i s t o l o g y  of t h e  t r a n s f o r m e d  ta i l  shows 
t h e  n e r v e  cord  to  be  d e g e n e r a t i n g ;  in  m o s t  specimens,  
r e m a i n s  of t h e  n o t o e h o r d  are  p re sen t ,  b u t  t h e  muscula-  
t u r e  is a l m o s t  c o m p l e t e l y  lacking ,  a few sporad ica l ly  

1 N. ]:ARINELLA-FERRUZZA, Boll. Zool. 17, 113 {1950); Riv. Biol. 
45, 5~3 (195:t). 


