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the  in ters t i t ia l  spaces (moving openings or channels) be- 
tween  the  large ca rbohydra te  molecules,  chief ly  filled 
wi th  t he  smal l  wa t e r  molecules.  T h a t  these  in ters t i t ia l  
spaces v e r y  p robab ly  f luc tua te  as a resul t  of diffusion of 
the  wa te r  molecules and of  t he  h e a t  v ib ra t ion  of  carbo-  
h y d ra t e  molecules  which  are  pa r t i a l ly  bound  together ,  
does no t  in any  w a y  inva l ida te  this sieve principle.  A t  
t he  same t i m e  this m igh t  expla in  why  no clear coupling 
has  been observed be tween  wa te r  v a p o u r  t r anspor t  and 
a roma  t r anspor t  th rough  such select ive po lymer ic  
m e m b r a n e s  x0,11, 

ZusammenJassung. Der  Einfiuss  des Wassergeha l tes  
auf  die be im Trocknen  pf lanzl icher  S~fte und E x t r a k t e  an  

der FtiissigkeitsoberflAche sich bi ldende,  nahezu t rockene,  
hydrophi le  H a u t  wurde  untersucht .  

L. C. MENTING and  B. HOOGSTAD 

Unilever Research Laboratory Duiven, Zevenaar 
(The Netherlands), 28th March 7967. 

10 H .  A. C. THIJSSEN a n d  L. R.  W.  A. MIDDELBERG, C o n c e n t r a t i o n  
and purification by freezing. International institute of refrigera- 
tion. Meeting of Commission 6-B; Delft, The Netherlands (1966). 

n The authors are indebted to Prof. H. A. C. TmJSSEN of the 
Technical University Eindhovcn for his helpful suggestions and 
to Mr. G. K. KOCH of Unilever Research Laboratory Vlaardingen 
for his help with the radioactive measurements. 

E s t i m a t i o n  of  Free  G l u t a m i c  A c i d  in  the  Di f fer-  
e n t i a t i n g  Centra l  N e r v o u s  S y s t e m  of  the  C h i c k  

Glu tamic  acid is known to  p l ay  an  i m p o r t a n t  role in 
morphogenes is  1 and  metabo l i sm* of the  ve r t eb ra t e  cen- 
t r a l  nervous  sys tem.  F o r  this  reason,  a q u a n t i t a t i v e  sur- 
vey  of free g lu tamic  acid concen t ra t ions  in the  4 pr incipal  
sectors (viz. fore-, mid-,  h indbra in  and the  spinal cord) of 
the  d i f fe ren t ia t ing  cent ra l  nervous  sys tem of W h i t e  Leg- 
horn  chick embryos  a t  4-20 days  of incuba t ion  was made.  

The  es t imat ion  of t he  amino acid f rom the  careful ly  
weighed fresh t issue was made  by the  me thod  of m a x i m u m  
colour dens i ty  3 resul t ing  f rom the  in terac t ions  of nin- 
hyd r in  and  the  amino  acid on a two-d imens iona l  paper  
c h r o m a t o g r a m  ( W h a t m a n  pape r  No.  1), w i t h  wate r -  
s a tu ra t ed  phenol  and  the  bu tanol -ace t ic  ac id-water  
(4 :1 :1)  as t he  first  and second so lven t  respec t ive ly  a t  a 
cons tan t  t e m p e r a t u r e  of 21°C. T h e  colour  dens i ty  was 
measured  in a p h o t o v o l t  dens i tomete r  (Pho tovo l t  Corp., 
N.Y. ,  U S A ;  Model  No. 501A). The  q u a n t i t y  of g lu tamic  
acid was found b y  compar ing  the  readings of the  measured  
q u a n t i t y  of the  unknown  samples wi th  the  s tandard  
curve  prepared  f rom a pure  sample  of g lu tamic  acid by  an 
ident ica l  method ,  

Observations and discussions. The  concent ra t ions  of the  
g lu tamic  acid in t he  t issue are  shown in t h e  Table .  
T h o u g h  we had  l i t t le  success in t r ac ing  the  appearance  of 
adul t - l ike  amino  acid pa t t e rns  in m a n y  tissues, the  em-  
bryonic  b ra in  of some amphib ians  4 and of ra t s  ~ shows 
h igh  concent ra t ions  of g lu t amine  and  g lu tamic  acid l ike 
those  of the  adult .  Similarly,  t h e  va ry ing  concent ra t ions  
of g lu tamic  acid, as ev idenced by  the  present  s tudy,  m a y  
be corre la ted to a grea t  ex ten t  wi th  the  epigenesis of the  
cent ra l  nervous  sys tem in the  chick. I t  m a y  be observed 
f rom the  Tab le  t h a t  the  first  per iod of high g lu tamic  acid 
concent ra t ions  occurs be tween  the  4th and 8th day,  and 
on the  10th day  there  is a decline in the  quan t i ty .  I n  the  
chick, t he  di f ferent ia t ion of the  cent ra l  ne rvous  sys tem 
begins first  in the  spinal  cord and  las t  in t he  forebra in  
region e, and  the  process is p r imar i ly  comple te  mos t ly  
a f te r  9 or  10 days '  i ncuba t ionL  Dur ing  this  t i m e  there  is 
ex tens ive  cell prol iferat ion,  migra t ion ,  degenera t ion  and  
histogenesis.  I n  this  process, apa r t  f rom play ing  a s t ruc-  
tura l  role, g lu tamic  acid cont r ibutes  much  to  (1) t he  
supply  of energyL (2) the  media t ion  of the  en t rance  of 
a m m o n i a  in to  the  amino  acid pool and also (3) into t he  
t r ansamina t ion  sys tem",  I t  thus  main ta ins  an equi l ibr ium 

be tween  the  concent ra t ions  of amino  acids and prote ins  
of the  nervous  sys tem - t he  synthesis  of which  has m u c h  
to  do w i t h  morphogenes is  1°. E a r l y  d i f ferent ia t ion  of t he  
spinal  cord explains  t he  h igher  concent ra t ions  of g lu tamic  
acid in this  a rea  t h a n  t h a t  in t he  4-day-old  embryos .  I n  
the  case of mid-  and  also h indbra in  regions of 12-day-old 
embryos ,  fur ther  di f ferent ia t ions  ~ (viz. appearance  of 
some finer s t ra ta  in t he  opt ic  lobes) s ta r t  f rom the  11th 
and subsequent  days,  while in t he  case of h indbra ins  
di f ferent ia t ions  of ' fol ia '  begin on the  12th d a y  of incuba-  
t ion when  the  q u a n t i t y  of g lu tamic  acid also becomes  in- 
creased in these 2 sectors. The  enhancemen t  of g lu tamic  
acid concent ra t ions  in t he  18- and  20-day-old embryos '  

Amount of free glutamic acid (/~g]100 mg of tissue) in the differen- 
tiating central nervous system of chick 

Type of Age of embryos, in days 
t issue 

4 a 6 8 10 12 15 18 20 

Fore -  
b r a i n  a 21.44 31,33 29.07 18.13 5.89 5.40 23.21 30.19 
M i d b r a i n  36.49 31.72 2,33 4.94 4.10 28.86 22.15 
H i n d b r a i n  30.40 51.94 8.13 16.56 3.29 21 .96  6.43 
Sp ina l  
co rd  26.87 30.97 43.33 35.84 18.69 10.04 18.87 39 ,24  

a Entire brain was considered. 
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a R. J. BLoCI<, A Manual o! Paper Chromatography and Paper 
Electrophoresis (Academic Press, New York 1958). 
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cen t r a l  n e r v o u s  s y s t e m s  m a y  b e  a c c o u n t e d  for  b y  t h e  
h igh  a c t i v i t y  of 2 e n z y m e s  w h i c h  are  closely a s soc ia t ed  
w i t h  g l u t a m i c  acid m e t a b o l i s m  (viz. g l u t a m o t r a n s f e r a s e  
a n d  g l u t a m i n e  s y n t h e t a s e )  in  t he  l a t e r  s t ages  of deve lop-  
m e n t  of t h e  n e r v o u s  sys tem.  B u t  i t  is d i f f icul t  to  exp la in  
t he  low v a l u e  of g l u t a m i c  ac id  c o n t e n t  in  t h e  h i n d b r a i n  
c o m p a r e d  to  t h a t  of t he  o t h e r  sec tors  of t h e  c e n t r a l  ner -  
vous  s y s t e m  of t h e  20-day-old  e m b r y o .  

Zusammen/assung. E s  wird  de r  G e h a l t  a n  G l u t a m i n -  
sAure in  den  e m b r y o n M e n  E n t w i c k l u n g s s t a d i e n  des  H i ih -  
n e r g e h i r n s  f e s t g e s t e l l t  

J .  MEDDA a n d  A. B o s ~  

Zoology Department, KaIyani University, Kalyani 
(Nadia, W. Bengal, India), 70th March 7967. 

Chromatographic  Separation of Phosphol ipase  A 
from a Histamine Releasing Component  of Bra-  

zilian Rattlesnake Venom 
( Crotalus durissus terrificus) 

The  h i s t a m i n e - r e l e a s i n g  a c t i o n  of r a t t l e s n a k e  v e n o m ,  
e x t e n s i v e l y  s t ud i ed  b y  FELDBERG a n d  t{ELLAWAY x, h a s  
been  as soc ia ted  w i t h  phospho l ipa se  A 2 or  w i t h  c r o t a m i n e  z, 
a low molecu la r  weight ,  t h e r m o - s t a b l e  bas ic  p r o t e i n  f o u n d  
in some  crota l ic  venoms .  T h e  p r e s e n t  r e p o r t  descr ibes  
the  c h r o m a t o g r a p h i c  s e p a r a t i o n  a n d  some p rope r t i e s  of a 
c o m p o n e n t  of t he  v e n o m  f rom t h e  B r a z i l i a n  r a t t l e s n a k e ,  
Crotalus durissus terrificus which ,  whi le  c lear ly  n o t  phos -  
pho l ipase  A n o r  c r o t a m i n e ,  is n e v e r t h e l e s s  h i g h l y  a c t i v e  
as a re leaser  of t h e  h i s t a n l i n e  of r a t  i so la ted  p e r i t o n e a l  
f luid m a s t  cells. 

R a t t l e s n a k e  v e n o m ,  n a t u r a l l y  free of c r o t a m i n e  accor-  
d ing  to  a p a p e r - e l e c t r o p h o r e t i c  c r i t e r ion  of ana lys i s  3, was  
o b t a i n e d  t h r o u g h  t h e  cou r t e sy  of  Prof .  J .  MOURA GON- 
~ALVES f rom t h e  D e p a r t m e n t  of B i o c h e m i s t r y  of t h e  
F a c u l t y  of  Medic ine  of  Ribe i r~o  Pre to ,  Brazi l .  I t  was 
s u b m i t t e d  to i o n - e x c h a n g e  c h r o m a t o g r a p h y  on  a n  A m b e r -  
l i fe  CG-50 (XE-54)  res in  p r e p a r e d  a n d  used as  descr ibed  
b y  HABERMANN 4. The  e f f luen t  f r ac t i ons  were  a s sayed  for  
h i s t a m i n e  re leas ing  a c t i v i t y  us ing  r a t  i so la ted  p e r i t o n e a l  
f lu id  cells as sources  of t i le  a m i n e ,  for  p h o s p h o l i p a s e  A 
a c t i v i t y  b y  t he  egg-yolk  coagu l a t i on  t e s t  4 a n d  for  p r o t e i n  
c o n t e n t  b y  l igh t  a b s o r p t i m e t r y  a t  280 n m  w i t h  a P M Q  n 
Zeiss s p e c t r o p h o t o m e t e r .  

T h e  F igu re  shows  t h a t  h i s t a m i n e  re leas ing  a c t i v i t y  
emerged  f rom t h e  c o l u m n  s h o r t l y  a f t e r  t h e  a p p e a r a n c e  of  
a la rge  p e a k  of u n a d s o r b e d  p r o t e i n  mate r ia l •  Accord ing  
t O  H A B E R M A N N  4, c ro tac t in ,  t he  n e u r o t o x i c  c o m p o n e n t  of 
r a t t l e s n a k e  v e n o m  is c o n t a i n e d  in th i s  f r ac t i on ;  i t  seems, 
there fore ,  t h a t  c r o t a c t i n  has  no h i s t a m i n e  re leas ing  abi l i ty•  
P h o s p h o l i p a s e  A a c t i v i t y  a p p e a r e d  in  t h e  e lua tes  a f t e r  
t h e  m a j o r  p o r t i o n  of t h e  h i s t a m i n e  re leas ing  c o m p o n e n t ;  
t h e  F i g u r e  shows  c lea r ly  t h a t  t h e  2 c o m p o n e n t s  a re  n o t  
ident ica l .  I t  will be  n o t e d  t h a t  t h e  t o t a l  phospho l ipa se  A 
a c t i v i t y  r ecovered  a f t e r  c h r o m a t o g r a p h y  was  well  a b o v e  
1 0 0 % ;  a s imi la r  r e su l t  o b t a i n e d  b y  HABERMANN 4 has  
b e e n  i n t e r p r e t e d  as b e i n g  due  to  t h e  r e t e n t i o n  of phos-  
pho t ipase  A i n h i b i t o r s  b y  t h e  c h r o m a t o g r a p h y  co lumn.  

T h e  3 f r ac t ions  c o n t a i n i n g  t h e  m a j o r  p a r t  of t he  
h i s t a m i n e  re leas ing  c o m p o n e n t  were pooled  a n d  f u r t h e r  
examined .  This  m a t e r i a l  was h igh ly  ac t ive :  0 .20 /~g/ml  of 
i t  caused  m a x i m a l  release of h i s t a m i n e  f rom r a t  i so la ted  
pe r i t onea l  f luid cell  suspens ions ,  a n d  on  a w e i g h t  basis,  
i t  was  m o r e  a c t i v e  t h a n  c o m p o u n d  48/80.  T h e  d a t a  o n  
t h e  Table ,  i n d i c a t i n g  t h e r m a l  ins t ab i l i ty ,  r e s i s t ance  to  
dia lysis  a n d  s ens i t i v i t y  to  d iges t ion  b y  a p ro t eo ly t i c  
enzyme,  sugges t  t h a t  t h i s  h i s t a m i n e  re leas ing  fac to r  is a 
p ro te in ,  poss ib ly  of e n z y m a t i c  na tu re •  L a c k  of c a p a c i t y  to  

Properties of the histamine releasing component (HRC) isolated by 
ion-exchange chromatography from l'attlcsnake venom 

Treatment of HRC % reduction of 
the  histamine 
releasing c a p a c i t y  a 

Heating to 100 °C for 5 mill 75 

Dialysis for 2 .20  h at 4°C against I00 0 
volumes of saline 

Incubation for i0 min at 37 °C with 88 
acetyl-trypsla, 100 #g/ml 

Action of HRC on mast cells pre-treated for 78 
15 nxin at 37 °C with DNP, 0,1 mM 

Idem on mast cells pre-treated with 0.1 mM 0 
DNP in the presence of 4.5 m/]~ r glucose 

a Determined by incubating a rat peritoneal fluid cell suspension in 
Krebs-Ringer phosphate buffer pH 7.4 with 0.25/2g/ml of HRC for 
I0 min at 37 ~C (see ROTHSCllILDI3). 

rag/rot 
t5 

mglmt 
i ~ , ,~ / t.0 

eo  

* 

: , 0.5 .=: 
• • , z 

8 15 Z~ 3~ 40 ~8 5fi g4 R 80 88 ~gmt 

[muooJ volumB 

Chromatographic fractionation of erotalic venom on Amberlite CG-50 

(XE-64) ion.exchange resin, Histamine releasing (HR) and phos- 
pholipase A (Ph.A.) activities as well as protein contents of the 
chromatographic fractions are expressed in terms of crude venom 
after reference to standardization curves. Total recoveries in the 
effluent fractions were: HR, 73?0; Ph.A, 320%; protein, 85?0. 
• • protein, x . . . .  x phosphotipase A, o o histamine 

release. 
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