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A number of neurotoxins with presynaptic action (notexin, B-bungarotoxin) possess phos- 

pholipase activity, and some include subunits with a high enzymatic activity (crotoxin, tai- 

poxin) [1-3]. Orientotoxin from the venom of the hornet Vespa orientalis, which also exhibits 
a presynaptic action [4] is capable of catalyzing the hydrolysis of l-acyllysophospholipids. 
In the present paper we consider results relating to this enzymatic fuction of orientotoxin. 

The lysophospholipase activity of orientotoxin was determined by a titrimetric method 
using as the substrate egg l-acyllysophosphatidylcholine or l-palmitoyllysophosphatidyl- 
choline. It was found that the two lysophospholipids were hydrolyzed by orientotoxin at 

approximately the same rate. The greatest enzymatic activity of the toxin under investiga- 
tion was observed in a very narrow pH range with its maximum at 7.5 (Fig. i), which is un- 
characteristic for the majority of lysophospholipases from other sources that have been 
studied [5]. Ions of bivalent metals -- in particular, Ca 2+ -- had no appreciable influence 

on the activation of the catalytic function of orientotoxin. Thus, orientotoxin exhibited 
a fairly high enzymatic activity even without the addition of exogenous calcium, but the 
addition of Ca 2+ ions to the incubation medium led to some acceleration of the reaction. At 

the same time, an increase in the concentration of Ca + ions in the incubation medium (from 1 
to i0 mM) with the addition of 1 mM EDTA did not change the rate of the reaction, i.e., the 
degree of activation of the lysophospholipase function of orientotoxin did not depend on the 
concentration of added Ca 2÷ ions. The results obtained indicated that Ca 2+ does not play a 

fundamental role in the manifestation of the catalytic activity of orientotoxin. This con- 
clusion is an additional confirmation of the fact that, as we have shown previously [4], its 
presynaptic effect in the absence of Ca 2+ and Mg 2+ ions is stronger than in their presence. 

The orientotoxin from the venom of Y. orientalis as an enzyme -- a lysophospholipase -- 
was less stable to the action of high temperatures than the phospholipase A2 from the same 
venom. Thus, when the toxin was first treated at various temperatures for 5 min its catalytic 

activity was retained at the initial level up to 60°C, but above this temperature it began 
to fall sharply. At the same time, the phospholipase A2 from this venom retained its activity 

in similar conditions up to 70-75°C. 

Inhibition by detergents is a universal property of all known lysophospholipases [5]. 
In actual fact, the lysophospholipase activity of orientotoxin was likewise inactivated when 
the incubation medium contained detergents -- sodium deoxycholate and Triton X-100 (Fig. 2). 

While in the case of the nonionic detergent Triton X-100 the degree of inactivation of the 
catalytic activity of orientotoxin depended on the concentration of the detergent, the anionic 

detergent -- sodium deoxycholate -- proved to be the most effective inhibitor, i.e., when 0.5-1 

n~ of this detergent was present in the incubation medium no orientotoxin-catalyzed hydrolysis 
of a lysophospholipid whatever took place. Furthermore, it was shown that an inhibiting ef- 
fect was also possessed by high concentrations of Tris-HCl buffer. For example, at a concen- 
tration of 4 mM this buffer system caused 50% inhibition of the enzymatic activity of oriento- 

toxin. This phenomenon is possibly connected with the fact that like many lipolytic enzymes 
and, in particular, phospholipase A2 [5], the orientotoxin molecules are capable of aggregating 

in solutions of high ionic strength. 

On investigating the dependence of the initial rate of the orientotoxin-catalyzed hydroly- 
sis of egg l-acyllysophosphatidylcholine on the concentrations of the toxin and of the sub- 

strate, we found that the initial rate of the hydrolysis of the substrate increased in pro- 
portion to a rise in the concentration of the toxin and at low concentrations of it. At 
higher concentrations of the toxin the rate of the reaction fell. The curve of the dependence 
of the initial rate of hydrolysis on the concentration of the substrate had the usual hyper- 
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Fig. i. Influence of the pH of the medium on the catalytic 
activity of orientotoxin. The reaction mixture with a total 
volume of 2 ml contained (raM): NaCI, 150; CaCI2, i; Tris-HCl, 
i; egg l-acyllysophosphatidylcholine or l-palmitoyllysophos- 
phatidylcholine, 16; and orientotoxin, 0.I-I Dg/ml. 

Fig. 2. Action of the detergents Triton X-100 (i) and sodium 
deoxycholate (2) on the lysophospholipidase activity of orien- 
totoxin. Rate of the reaction in the presence (V) and in the 
absence (Vo) of the detergents. 

bolic form that is characteristic for enzymatic reactions. The dependence of I/V on I/S was 
linear in the Lineweaver--Burk coordinates. The apparent Michaelis constant K M and the maximum 
rate of the reaction Vmax calculated from the points of intersection of the curves with the 
axes of ordinates and abscissas were 2.83 mM and 12.5 Dmole/min. Dg of the protein, respec- 
tively. These values are comparable with the analogous values obtained for the lysophos- 
pholipase from snake venom [6]. 

Thus, the experimental results given above permit the conclusion that orientotoxin from 
the venom of the hornet Vespa orie~talis belongs, with respect to its catalytic properties, 
to the lysophospholipids. This enzyme, like known lysophospholipases from other sources, is 
less heat-stable than phospholipase A2, and Ca 2+ ion play no fundamental role in the manifes- 
tation of its catalytic activity; the enzyme investigated is also inactivated by detergents -- 
Triton X-100 and sodium deoxycholate. 
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