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It has been shown previously [1] that the components of cobra venom that cause the hemolysis  of 
e ry throcytes  are  the "direct"  hemolytic factor (DHF) and phospholipase A. The synergis t ic  nature of the 
action of these components on biological membranes  has been established. In the present  work we discuss 
how the DHF and phospholipase A of cobra  venom affect art if icial  bimolecular  membranes  (ABMs), which 
r ep resen t  a simplified model of biological membranes.  

The direct  hemolytic factor and phospholipase A were obtained f rom the venom of the Central  Asian 
cobra in the pttre state [3, 4]. The artificial  bimolecular  membranes were made f rom the phospholipids of 
human ery throcytes  by a published method [5]. In the experiments  we determined the mean l ifetime (MLT), 
i.e., the stabili ty,  of the ABM and its permeabi l i ty  in the presence  of the DHF and phospholtpaseA (Table 1). 

Phospholipase A in concentrat ions of 7.7 • 10 -7 and 3.85 • 10 -6 M decreases  the stabili ty of the ABMbut 
s c a r c e l y  affects its permeabil i ty .  The addition of DHF to the phospholipase A enhances its action on the 
MLT of the membrane and the permeabi l i ty  of the ABM increases  by an o rder  of magnitude. DHF itself 
does not affect the stabili ty but increases  the permeabi l i ty  of the ABM, which cor re la tes  with its action on 
biological  membranes  [6, 7]. The stunmation of the two p roces se s  is probably the basis of the synergis t ic  
hemolyt ic  effect of DHF and phospholipase A taken together .  

The ions Ca 2+, which are  well-known act ivators  of phospholipase A [1], inhibit its effect on an ABM, 
which is apparently due to their capaci ty for stabil izing the membrane.  On the simultaneous addition to an 
ABM of the three ingredients (phospholipase A, DHF, and Ca 2+) the MLT of the membrane remains  the same 
as in the presence  of phospholipase A alone in a concentration of 3.85 • 10-6M,but thepe~,meabi l i tyr ises .  Ca 2+ 
somewhat reduces  the increase  in the permeabi l i ty  of the ABM caused by DHF. An analogous effect of the 
inhibition by calc ium of the action of DHF has been demonstrated on biological membranes [2]. 

TABLE I 

Parameters of [ l'hospholipase A 

I the membrane 7.7 lt~ ' T M  3.85>.10-6 M 

MLT, rain 102 27.+2,4 

Conductivity, mho/cm2[ 1,75X10 -9 4,55X10 -9 

p . . . .  I I Phospholi~ase A 
nospnon~ase A ] Phospholi~ase A] (3.85" i0"~ M) 

(3.85"10"*M) 1(3.85"10"* M) [ln-Tn~r~ ~nd 
and 10" MDHF I and 4mM Ca z+ 1 4mMCa;~ 7-- 

11.+2,8 1 50--6,3 ] 21.+1,5 

3,0:<10 -'~ 8,3/10 -9 1,8:10 s 

Note, In all cases  the medium contained 5mM tr is  and 150 mM NaC1, 
pH 7.6. 
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