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A C T I O N  O F  A H E M O C Y T O C A R D I O T O X I N  F R O M  T H E  V E N O M  

OF T H E  C E N T R A L  A S I A N  C O B R A  ON T H E  P A S S I V E  I S S U A N C E  

OF K + F R O M  H U M A N  E R Y T H R O C Y T E S  

O. V .  K r a s i l ' n i k o v ,  L .  Y a .  Y u k e l ' s o n ,  
a n d  B.  A .  T a s h m u k h a m e d o v  

UDC 547.993.615.577.1 

It has been shown previously that the hemocytocardiotoxin isolated in the pure form from the venom of 
the central  Asian cobra [1] increases  the permeabili ty of art if icial  phosphoUpid membranes  (APMs) for uni- 
valent cations [2]. In view of this, it appeared of in teres t  of investigate this effect on biological membranes .  

We studied the issuance of K + from erythrocytes  treated with the cobra venom hemocytocardiotoxin.  The 
yield of K + was recorded  in a suspension of e ry throcytes  in a sucrose  medium (300 mM sucrose ,  5 mM tris ,  
pH 7.4) with the aid of an LPU-01 labora tory  pH-mete r  with a cation- selective glass electrode previously we tted 
in a 10 mM solution of KCI. The percentage hemolysis  was determined from the amount of hemoglobin l iberat -  
ed, which was measured  from the absorption at 540 nm with a correc t ion for the aggregation of the cells,  the 
number of aggregates  being counted by means of an optical microscope.  

The resul ts  obtained show that in a concentration of 1.5" 10 -5 M the hemocytocardiotoxin stimulates the 
issuance of K + ions from erythrocytes  (Fig. 1, curve 4)0 The efficiency of the process  depends almost  l inearly 
on the time of incubation of the ery throcytes  with the toxin. The hemolytic effect also r i ses  linearly with the 
time of incubation. However, according to calculations,  the amount of K + l iberated by the e ry throcytes  as a 
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Fig .  1 F ig .  2 

I s suance  of K + f rom human e r y t h r o c y t e s  induced by the hemocy toca rd io -  
1) hemolys i s  in the cont ro l ,  2) i s suance  of K J in the control  (with co r r ec t i on  

for  the surface) ;  3) hemolys i s  in the p r e s e n c e  of 1.5 • 10 -s M hemocytocardiotoxin;  
4) i s suance  of K + in the p r e s e n c e  of  hemocytocard io tox in .  (Medium: suc rose  295 
mM, t r i s  5 mM, pH 7.4.} 

Fig .  2. Influence of hemoeytocard io toxin  on the pass ive  i s suance  of K ~ f rom human 
e r y t h r o e y t e s .  §750 of the suspens ion  of e r y t h r o e y t e s  0.6; final concent ra t ions :  toxin 
2 • 10 -~ M; Ca 2* 2.5 • 10 -3 M; K + added 6.7 • 10 -6 M. Rate of i s suance  of K + ions:  in 
the control  1.5" 10 -s  g .e~/min;  in the p r e s e n c e  of the hemocytocard io tox in  6.0" 10 -s .  
a f t e r  the addition of Ca 2 4.65° 1 0 - g g ' e q / m i n .  (Medium: NaC1 150 mM, t r i s  5 mM, 
pH 7.4.) 

r e su l t  of hemolys i s ,  i . e . ,  of the des t ruc t ion  of the cel l  membrane  (Fig. 1, curve  3), is  l e s s  than that found in 
the expe r imen t .  This p e r m i t s  the a s sumpt ion  that the hemocytocard io toxin  induces the i s suance  of K + f rom 
e ry th rocy t e s  which have not ye t  undergone l y s i s .  

This effect  appea r s  more  c l ea r l y  in a suspens ion  of e r y t h r o c y t e s  in i sotonic  NaC1 solution (150 mM NaC1 
5 mM t r i s ,  pH 7.4), where  the aggregat ion  of the ce l l s  is  reduced to a min imum.  In th is  ca se ,  the y ie ld  of K + 
was recorded  by means  of a h o m e - m a d e  p o t a s s i u m - s e l e c t i v e  va l inomycin  e l ec t rode  with a l iquid membrane  
which, in the medium that we used,  responds  to a tenfold i n c r e a s e  in the concentra t ion  of K "~ (beginning f rom 
10 -4 M) by a l i nea r  potent ia l  change of 55 mV. 

It was es t ab l i shed  that in a concent ra t ion  of 2 • 10 -~ M the hemocytocard io tox in  i n c r e a s e s  the r a t e  of i s -  
suance of K + f rom e r y t h r o c y t e s  fourfold; the addition of Ca 2+ ions to the medium in a f inal  concentra t ion of 2.5 • 
10 -3 M cons ide rab ly  inhibi ts  this effect of the toxin (Fig.  2). It mus t  be ment ioned that Ca 2+ ions inhibit  the 
well-known bio logica l  effects  of hemocy toea rd io tox ins  [3]. 
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