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ABSTRACT

The interaction between the δ-endotoxin purified from parasporal crystals of Bacillus
thuringiensis subsp. entomocidus and insect membranes was studied wilh liposomes and
midgut epithelium membranes from Spodoptera littoralis and Schistocerca gregaria. At
the liposome level, the only membrane component that was associated with the
toxin-induced impairment of membrane integrity was phosphatidylcholine. On the other
hand, epithelial membrane from Schistocerca gregaria midgut showed resistance to the
toxin action, compared to the susceptibility of Spodoptera litloralis midgut membrane. In
both insects the major phospholipid is phosphatidylcholine. The data, therefore, indicate
the involvement of other factors, such as the existence of a receptor for the δ-endotoxin,
in the midgut epithelium membrane of susceptible insects.
INTRODUCTION
It is generally believed that the midgut epithelium membrane is the first site of interaction for the
δ-endotoxin produced by various subspecies of Bacillus thuringiensis (Murphy et al., 1976; Fast et
al., 1977). Yawetz et al. (1983) isolated from crystals of Bacillus thuringiensis subsp. entomocidus
(Bte) a toxic fraction of molecular weigt (Mr) 64,000, which is characterized by specific
hydrophobic properties.
The toxicity of the δ-endotoxin was evaluated using an "isolated Midgut System" (Yunovitz et
al., 1986), The cytolytic activity was measured by recording glutathione s-transferase, released to
the medium from epithelial cells that were ruptured by the toxin. The Bte δ-endotoxin tends to
form high molecular weight aggregates (eluted with the void volume from a Sepharose 6B gel
filtration column) in an aqueous medium due to hydrophobic interactions (Yawetz et al., 1983).
The toxin maintained about 65% of its cytolytic activity at pH 7.5, which is the actual pH on the
surface of the midgut epithelium of Spodoptera littoralis larvae (Yunovitz et al., 1987),
The δ-endotoxin induced release of [14C]-sucrose from vesicles composed of phosphatidylcholine and cholesterol, but not from vesicles where the phospholipidic component was phosphatidylethanolamine, phosphatidylglycerol or sphingomyeline (Yunovitz and Yawetz, 1988).
Organic anions such as glycerol phosphate, or acidic amino acids were inhibitory to the toxin
action. Organic cations, apart from choline did not inhibit the δ-endotoxin activity. The results
indicated that electrostatic and hydrophobic forces, as well as stabilizing hydrogen bonds, were the
major factors of the toxin-membrane interaction.
In the present work we have tested the effect of the fluidity of the liposome membrane on the
toxin induced release of entrapped radioactive marker. The specificity of the interaction of Bte
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