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ABSTRACT

Bacillus thuringiensisvar. israelensis (B.t.i.), an aerobic, spore-forming bacterium, was
first isolated and recognized as a highly pathogenic strain for mosquito larvae in 1976. It
was isolated from a stagnant pond located in theNahal Besor desert river basin near
kibbutz Zeclim in the Northwestern Negev desert of Israel. In addition to its high toxicity,
B.t.i. is primarily specific for mosquitoes and blackflies and safe to vertebrates and other
non-target organisms — an important attribute for a biological control agent.
Ultrastructural studies of B.t.i. revealed that the parasporal body contains three major
inclusion types. Purified inclusions consisted of a 65 kilodalton protein contaminated with
minor quantities 38- and 28-kDa proteins. Different studies have shown that the
crystalline parasporal body contains mainly 28, 68, 125 and 135 kilodalton polipcptidcs.
However, the precise mosquitocidal activity of each of these polipeptides is still disputed.
Studies on mode of action of the delta endotoxin which is elaborated by a large plasmid
(72 MD) causes rapid cytolysis of the gut epithelium. The cellular target being the plasma
membrane phospholipids leading to a rearrangement of these lipids resulting in a
disruption of membrane integrity and cytolysis. A gene from B.t.i. was cloned from the
large plasmid and was shown to code for a mosquitocidal polipeptide, The sequences of
the toxin have been reported by different groups in the US, Europe and in Japan. In pursuit
for better control strategies and in attempt to overcome the short duration of activity in the
natural habitat, the B.t.i. toxin gene has been cloned into a variety of microorganisms,
including blue-green algae. Thus, through the combined efforts of geneticists,
microbiologists and insect pathologists, improved control methods of inscct pest will be
forthcoming.
It is estimated thal after nearly half a century of synthetic pesticide application, mosquito-bomc
epidemic diseases such as malaria, filariasis, yellow fever, dengue and encephalitis are still
affecting over half a billion people resulting in 90 million cases of malaria per year, including over
one million deaths (WHO 1982a). The introduction of synthetic pesticides and prophylactics
initially resulted in a drop in malaria cases. However, resistance of mosquitoes to DDT and other
synthetic insecticides coupled with resistance developed by the malaria causing agent, the
plasmodium, to various anti-malaria drugs, resulted in a dramatic increase of malaria in the tropical
world (WHO 1982b).
The very properties that made the chemical pesticides useful — long residual action and
toxicity to a wide spectrum of organisms, have brought about serious environmental problems. The
emergence and spread of insecticide resistance in many species of vectors, the concern with
environmental pollution, and the high cost of the new chemical insecticides, made it apparent that
vector control can no longer depend upon the use of chemicals.
Thus, increasing attention has been directed toward natural enemies, such as predators,
parasites and pathogens. Unfortunately none of the predators or parasites can be mass produced and
stored for long periods of time. They all must be reared in vivo. It became evident that there was an
urgent need for a biological agent that would possess the desirable properties of a chemical
pesticide, i.e.,

