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Abstract

Symbiotic associations between eukaryotes and microorganisms are frequently observed in nature, and range along the continuum between

parasitism and mutualism. The genus Wolbachia contains well-known intracellular bacteria of arthropods that induce several reproductive

phenotypes that benefit the transmission of the bacteria. Interestingly, Wolbachia bacteria have been found in the Onchocercidae, a family of

filarial nematodes, including species that cause human filarial diseases, e.g. lymphatic filariasis and onchocerciasis. The endosymbiont is

thought to be mutualistic in the Onchocercidae, and to provide essential metabolites to the filariae. Currently, Wolbachia bacteria are

targets of antibiotic therapy with tetracyclines, which have profound effects on the development, viability and fertility of filarial parasites.

This overview article presents the Onchocercidae and Wolbachia, and then discusses the origin and the nature of the symbiosis. It highlights

the contribution of Wolbachia to the survival of the filariae and to the development of pathology. Finally, the infection control implications

for filariases are debated. Potential directions for future research are also discussed.
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Introduction

Among the Nematoda, the order Spirurida encompasses the

familyOnchocercidae, commonly knownas filariae. They infect a

broad range of terrestrial vertebrates, and many of them are

responsible for medical and veterinary issues in mammals

(Table 1) [1–27]. They are all transmitted by haematophagous

arthropod vectors that are either pool-feeders (telmophagous)

(e.g. black flies for onchocerciasis transmission, or tabanid flies

for loasis) or vessel-feeders (solenophagous) (e.g. mosquitoes

for lymphatic filariasis transmission, or ticks for canid filariasis)

(Table 1). Filarial nematode species can hostWolbachia bacterial

endosymbionts. Research on the symbiosis of Wolbachia and

Onchocercidae has highlighted the contributions of bacteria to

the reproduction of filariae, the inflammatory disease patho-

genesis, and the immunomodulation of the vertebrate host, and

has led to the consideration of antibiotic therapy as a novel

method of treatment.

Biology of Filariae and their Endosymbiont

Wolbachia

The microfilariae (stage 1 or L1) are taken up by the vector

during a blood meal. In this intermediate host, they moult and

develop until they become stage 3 (infective) larvae (L3).

Throughout this development, the larvae migrate from the

ingested blood to other tissues, depending on the vector

species [28]. During another blood meal of the vector, the

infective larvae are passed to the dermis of the vertebrate’s

skin. Once there, the L3 larvae moult into stage 4 larvae within

2 days for the genera Onchocerca and Dirofilaria, and within

approximately 10 days for the other genera [28]. Most of the

species migrate through the host’s body from the skin to their

definitive niche, mainly the lymphatic system, the coelomic

cavities, the cardiopulmonary system, and connective tissues

(Table 1). The fourth and final moult results in adult male or

female worms.
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