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Phosphol ipase  A (E.C. 3.1.1.4) has  been  found in the venom of the Centra l  Asian cobra;  the enzyme 
has  been  i so la ted  f r o m  this venom by Sephadex gel  f i l t ra t ion  and ion-exchange chromatography  in the e lee -  
t rophore t ica l ly  homogeneous s ta te  [1, 2]. It has also been shown that the venom of the cobra  contains sev-  
e r a l  phosphol ipases  A [3]. The p r e s e n t  pape r  gives  informat ion on the purif icat ion and isolat ion of the phos -  
phol ipases  A f r o m  cobra  venom. 

By gel  f i l t ra t ion on Sephadex G-75 in 0.05 N ace t ic  acid we sepa ra ted  the cobra  venom into th ree  f r a c -  
t ions (Fig. 1). Var ious  enzymes  were  found in the f i rs t ,  h igh-molecu la r -we igh t  fract ion:  ATPase ,  5 -nu-  
eleot idase,  hyaluronidase ,  and eho l ines te rase  [4]. In the second f rac t ion  we found phospholipase A, and in 
the th i rd  - low-molecu la r -we igh t  subs tances  - pept ides  of different  s i zes  and amino acids .  

Disk e l ec t ropho re s i s  of the second f rac t ion  showed the p r e s e n c e  of 10-11 components  migra t ing  to-  
wards  the cathode. Consequently, the subsequent  pur i f ica t ion of the phosphol ipase A was p e r f o r m e d  by chro-  
matography  on CM-ceUulose  ca t ion-exchange res in .  The second f rac t ion  (0.05 M acet ic  acid) was adsorbed  
on CM-cel lu lose  equi l ibra ted  with a 0.05 M ammonium aceta te  buffer ,  pH 4.7. Fo r  elution we used a l inear  
pH gradient  of 0.05 M a m m o n i u m  ace ta te  buf fe r  (4.7-5.8). With this procedure ,  phosphol ipase  AI was eIuted 
in f rac t ion  B and another  phospholipase,  AII, was found in f rac t ion  D desorbed  f r o m  the ion-exchange r e s in  
with a 0.1 M solution of ammonium aceta te ,  pH 6.0-6.1 (Fig. 2). Consequently, it may  be assumed  that the 
cobra  venom contains two phosphol lpases  A differ ing in the charge  of the molecules .  This  is  conf i rmed 
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Fig. 1. Resul ts  of separa t ion  of the 
venom of the Cent ra l  Asian Cobra on 
Sephadex G-75; 1) protein;  2) phospho- 
l ipase A act ivi ty.  
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Fig. 2. 
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Results  of the separat ion of f rac t ion  17 on CM-cellulose; 
1) protein; 2) phospholipase A activity; 3) pH. 

by the different  ra tes  of migra t ion  of the f i r s t  and second phospholipases 
A in an e l ec t r i c  field (Fig. 3b, d). The resu l t s  cf rechromatography  
on CM-cellulose and CM-Sephadex, and also of disk e lec t rophores i s  
showed that both the phospholipases isolated are  individual substances 
according to these c r i t e r i a  (see Fig. 3b, d). Tiros, in addition to the 
phospholipase AI that has been descr ibed previously  [1] we have obtained 
another  component with phospholipase activity f r om cobra  venom {frac- 
tion D). 

To determine the molecu la r  weights of the phospholipases A that 
we isolated, they were passed  through a column of Sephadex gel G-75 
(24 × 500 ml) p repa red  according to Andrews [5] and cal ibrated with p ro -  
teins having known molecular  weights: cytochrome C (12,500), r ibonu- 
clease (13,000), and ~-chymotryps inogen (25,000). The f ree  volume of 

Fig. 3. E lec t rophoreg rams  the column (V 0 = 78 ml) was determined with the aid of dext ran  blue. Elu-  
(b) and (d) of f rac t ions  B and tion was pe r fo rmed  with 0.05 M tr is-hydrochlor ide buffer  (pH 7.5) con- 
D with phospholipase A ac-  taining 0.1 M potass ium chloride.  The rate  of elution was 30 ml /h .  By 
tivity,  this method for  the f i r s t  phospholipase we obtained a f igure fo r  the mo-  

lecular  weight of 11, 000 ± 1000 which cor responds  t o the molecu la r  we ights 
given in recent  papers  on the phospholipases A f rom the venoms of other  snakes [6-9]. The molecularweight  
of the second phospholipase A was higher  (18,000± 1000) and corresponded more  to the molecular  weight of 
the complex of phospholipase A with its specif ic  i n h i b i t o r -  a peptide with a molecular  weight of ~ 5000 [9]. 
In view of the re la t ive ly  low activity of the phospholipase AII (fraction D), the presence  of such an inhibitor 
in it is  possible (this will be investigated separately) .  

E X P E R I M E N T A L  

The venom of the Central  Asian cobra  was obtained f rom the labroa tory  of the ecology of venomous 
snakes of the Institute of Zoology and Paras i to logy of the Academy of Sciences of the Uzbek SSR. Samples 
of venom dried over  calc ium chloride (collected in 1969-1971) were  used. 

The venom was f ract ionated on Sephadex G-75 (columns 25 × 500 mm) followed by the ion-exchange 
chromatography of the active f rac t ion  on CM-eellulose (columns 15 and 300 mm).  The eluent (volume 3-4 ml) 
was col lected in a KhKOV-1 automatic f rac t ion  col lec tor .  The amount of protein was de te rmined  f rom the 
absorpt ion at 280 rm% and the f rac t ions  were combined according to the prote in  "peaks",  concentrated on a 
r o t a r y  evapora tor ,  desal ted on Sephadex G-25, reconeentra ted ,  f r eeze -dr ied ,  and investigated la ter .  

The phospholipase A activity was de termined  f rom the t ime of inhibition of the coagulation of egg yolk 
and was expres sed  in minutes [10]. The pur i ty  of the prote in  f rac t ions  was checked by rechromatography  
on CM-cel lulose and CM-Sephadex C-50, and also by disk e l ec t rophores i s  according to Davis [11]. The mo-  
ledular  weights were  de termined by Andrews'  method [5]. 
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CONC LUSIONS 

Two phospholipases A with molecular weights of 11,000± 1000 and 18,000± 1000, consisting of individ- 
ual compounds according to rechromatography and disk eleetrophoresis, have been isolated by filtration 
through Sephadex G-75 gel and by ion-exchange chromatography on CM-cellulose from the venom of the Cen- 
tral  Asian cobra. 
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