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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). 
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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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release h i s t amine  f rom m a s t  cells p r e - t r e a t e d  w i t h  2-4 
d in i t ropheno l  (DNP) in t he  absence  of glucose, places  
th is  fac tor  in a group  of h i s t amine  releasing agen t s  like 
antigenS, e, c o m p o u n d  48/80 e: ,  c h y m o t r y p s i n  8,D and  
d e x t r a n  1°, whose  ac t ion  on r a t  m a s t  cells is also inh ib i ted  
b y  D N P  in t he  absence  of glucose. 

The  lack of an  in vi t ro ,  d i rec t  h i s t amine  releasing ac t ion  
of r a t t l e s n a k e  v e n o m  phosphol ipase  A agrees w i th  r epo r t s  
showing  the  absence  of a m a s t  cell degranu la t ing  or 
h i s t amine  re leas ing effect  of t h e  phospho l ipase  A p r e s e n t  
in bee  v e n o m  x~-~B. 

Zusammen]assung. Die c h r o m a t o g r a p h i s c h e  Auf t ren -  
n u n g  yon  Klappe r sch langen-  ( Crotalus durissus terri[icus) 
Gift  e rmfg l i ch t ,  den  Un te r sch i ed  zwischen Phospho l ipase  
A und  einer  H i s t a m i n  f re i se tzenden  K o m p o n e n t e  dieses 
Giftes zu be s t immen .  Le tz t e r e  ist  ein hi tzelabiles,  n ich t  
d ia lys ierbares  P ro t e in  (enzymat isch) ,  le icht  yon  Cro tamin  
un te r sche idbar .  Phospho l ipase  A ist  n ich t  fAhig, H i s t a m i n  
aus isol ier ten Ra t t en -Mas t ze l l en  freizusetzen.  Der  hier  

isolierte H i s t amin l ibe ra to r  wi rk t  n ich t  auf  m i t  2, 4-Dini t ro-  
phenol  v o r b e h a n d e l t e  Mastzel len.  
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Effect  of  S o m e  S u b s t a n c e s  on  the  M i t o c h o n d r i a l  
S w e l l i n g  I n d u c e d  by  D i p h t h e r i a  T o x i n  in 

C h i c k e n  E m b r y o  H e a r t  Cell  C u l t u r e s  

R e c e n t l y  i t  has  been  obse rved  t h a t  d iph the r i a  t ox in  
induces  a r emarkab le  mi tochondr i a l  swelling in chicken 
e m b r y o  h e a r t  cell cul tures  and  in o the r  p r i m a r y  cell 
cultures,  whereas  any  swell ing effect  is de tec tab le  in the  
m i t o c h o n d r i a  of es tab l i shed  cell lines as H e L a  cells and  
RC 37 cells. Crude,  h ighly  puri f ied and  crys ta l l ine  d iph-  
ther ia  tox in  exh ib i t  the  same ef fec t l ,L  

In  th is  p a p e r  we have  s tud ied  the  effect  of some well- 
k n o w n  inhib i tors  of t he  mi tochondr i a l  swelling, as t he  
b locking agents  for the  resp i ra to ry  chain on the  swelling 
induced  by  d iph the r i a  t ox in  and  the  effect  of A T P  and  
se roa lbumin  which  are re la ted  to  mi tochondr i a l  cont rac-  
t ion.  

Materials and methods. Cell cultures. Chicken e m b r y o  
h e a r t  cell cu l tures  were ob ta ined  f rom 6-day-old chick 
e m b r y o s  as r epo r t ed  e lsewhere  1,2. The  cells were  cu l tu red  
in t he  R o s E ' s  c h a m be r s  a. The  cul ture  m e d i u m  did no t  
con ta in  ant ibiot ics .  

Diphtheria toxin and other reagents. High ly  puri f ied 
d iph the r i a  tox in  (Lilly, con ta in ing  1120 Lf/ml,  Lot .  L 

00087) and  crys ta l l ine  d iph the r i a  t ox in  (Wellcome, Lot .  
R X  7238, con ta in ing  a f te r  di lut ion w i t h  5 ml of H a n k s '  
BSS,  4.300 Lf/ml)  were used. D iph the r i a  t ox in  was  
d i lu ted  in H a n k s '  B S S  to  the  following concen t r a t ions :  
0.5, 1.0, 5.0, l0  and  20 Lf/ml.  The following reagen t s  of 
the  h ighes t  p u r i t y  were employed :  A m y t a l  (5-ethyl-5- 
i soamyl -ba rb i tu r i c  acid) (Lilly), K C N  (B.D.H.) ,  sod ium 
azide (Merck), R o t e n o n e  (B.D.H.) ,  A T P  (adenosine t r i -  
phospha te )  (Sigma), se roa lbumin  (Sigma). All these  sub- 
s tances  were  dissolved, i m m e d i a t e l y  before use, in H a n k s '  
B S S  to  ob ta in  t he  final concen t ra t ions  ind ica ted  in the  
Tables  I and  II .  

Experimental. A b o u t  20 h af ter  cell e s t ab l i shmen t ,  the  
n u t r i e n t  m e d i u m  was  e l imina ted  and  s u b s t i t u t e d  wi th  
d iph the r i a  t ox in - t e s t  subs tance  mix ture .  The  Ro s E ' s  
c h a mb e r s  were t h e n  p laced  unde r  a Lei tz  Or tho lux  phase-  
c o n t r a s t  microscope  equ ipped  wi th  a t h e r mo r e g u l a t e d  box 
(37°C) and  con t inuous ly  obse rved  dur ing  a per iod of 30 
rain. For  t es t ing  the  ac t ion  of A T P  and  Seroa lbumin  the  
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Table I. Mitochondrial swelling in diphtheria toxin treated cells (chicken embryo heart cells) in presence of some electron transport blocking 
agents. +, thickened mitochondria; +% swollen mitochondria; ++% swollen mitochondria with differences in optical density. 

KCN Sodium Azide Amytal Rotenone 

Diphtheria toxin 1/~M 10;aM 1 mM 1/2M 10/~M 1 mM 1/~M 10/2M 1 mM 1/~M 10#M l m M  

0.5 Lf/ml . . . . . . . . .  ++ ++ +- 
1.0 Lf/ml . . . . . . . . . .  +++ +++ + 
5.0 Lf/ml . . . . . . . . . .  +++ +++ +++ 
10 Lf/ml - -  - -  - -  ++ ++ + . . . . . .  +++ +++ +++ 
20 Lf/ml . . . .  +++ +++ ++ ++ + + +++ +++ +++ 


