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Flea
Flea, (order Siphonaptera), any of a group of bloodsucking insects that are important carriers of disease and can

be serious pests. Fleas are parasites that live on the exterior of the host (i.e., are ectoparasitic). As the chief agent

transmitting the Black Death (bubonic plague) in the Middle Ages, they were an essential link in the chain of

events that resulted in the death of a quarter of the population of Europe.

General features

Fleas are small, wingless insects with a tough cuticle bearing many

bristles and frequently combs (ctenidia) of broad, flattened spines.

The adult flea varies from about 0.1 to 0.32 cm (0.039 to 0.13 inch)

in length and feeds exclusively on the blood of mammals (including

humans) and birds. With about 2,000 species and subspecies known,

the order is still a small one compared with many other groups of

insects. However, it is widely distributed with some—such as the rat

flea and the mouse flea—having been carried all over the world by

humans. Native species of fleas are found in polar, temperate, and

tropical regions.

Importance

Infestation by fleas may cause severe inflammation of the skin and intense itching. Although many animals

acquire partial immunity after constant or repeated attacks, individuals (especially humans) can occasionally

become sensitized after exposure and develop allergies. Species that attack people and livestock include the cat

flea (Ctenocephalides felis), the so-called human flea (Pulex irritans), the dog flea (Ctenocephalides canis), the

sticktight flea (Echidnophaga gallinacea), and the jigger, or chigoe, flea (Tunga penetrans). Poultry may be

parasitized by the European chicken flea (Ceratophyllus gallinae) and, in the United States, by the western

chicken flea (Ceratophyllus niger).

Certain fleas that feed primarily on rodents or birds sometimes attack people, particularly in the absence of their

usual host. When rats are dying of bubonic plague, their hungry fleas, themselves infected with plague bacilli and

seeking food elsewhere, can transmit the disease to humans, especially in buildings heavily infested with rats.

The Oriental rat flea (Xenopsylla cheopis) is the most efficient carrier of plague, but other species of fleas (e.g.,

Nosopsyllus fasciatus, Xenopsylla brasiliensis, Pulex irritans) can also transmit the disease to people. Although

there are occasional cases of plague in tropical and some temperate regions, the disease in humans can be

controlled by early diagnosis and antibiotics. Plague (sylvatic plague) is a widespread disease in hundreds of

species of wild rodents throughout the world and is maintained in those populations by fleas that parasitize these
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animals. More than 100 species of fleas are known to be able to be infected by the plague bacillus, and an

additional 10 species are implicated as carriers of the classic type of urban plague. (See infection.)

Fleas, particularly Xenopsylla cheopis, are thought to be the principal carriers of murine (endemic) typhus, a

rickettsial disease of humans. As in plague, rats and mice are the sources of infection. Fleas are considered

important in the maintenance and spread of many locally restricted infections among rodents and other mammals,

including tularemia and Russian spring-summer encephalitis. Fleas transmit myxomatosis, a viral disease of

rabbits, which is used deliberately to control rabbits in areas where they are severe pests (e.g., in Australia). Fleas

are probable carriers of a filarial worm of dogs and serve as the intermediate host of a common tapeworm

(Dipylidium caninum) of dogs and cats and occasionally children. If heavily infested, animals can suffer severe

damage or be killed by the effects of flea bites and the resultant loss of blood. Fleas are subject to parasitism by

external mites, internal nematode worms, and bacterial, fungal, and protozoan infections.

The female jigger, or chigoe, flea (not to be confused with “chigger,” a larval mite) burrows into the skin of its

host, generally on the feet, and lives within a cyst that forms around it. Intense itching accompanies the

development and enlargement of the cyst as the abdomen of the pregnant flea swells to the size of a pea;

secondary infections may constitute serious complications.

Natural history

Life cycle

Details of the life cycle are available for only a few species. The four life stages are the egg, larva, pupa, and

adult. Pearly white oval eggs are deposited on the body of, or in the nest or habitat of, the host animal. The larva

is small and legless and feeds on organic debris, such as dried excrement, dried bits of skin, dead mites, or dried

blood found in the host’s nest. The adult fleas pass freshly imbibed blood rapidly through their gut to produce

fecal matter for the nourishment of their offspring, which is essential to the successful metamorphosis of certain

species of flea larvae. After three (exceptionally, two) molts, the larva spins a silk cocoon that includes debris

from the nest and enters the pupal stage. The pupa emerges as an adult some days or months later. Some species

can enter an arrested state of development at the end of the pupal stage and will not emerge as an adult until a

host is present. Depending upon the species or environmental conditions, the time required for a complete life

cycle varies from two weeks to several months. The life span of the adult flea varies from a few weeks (e.g.,

Echidnophaga gallinacea) to a year or more (Pulex irritans). The life cycle of the European rabbit flea

(Spilopsyllus cuniculi) and its host are perfectly synchronized. The sexual development of male and female fleas

is under the direct control of the rabbit’s sex hormones. Thus, the eggs of the female flea mature successfully

only if she is feeding on a pregnant doe rabbit. When the young rabbits are born, both flea sexes mature and leave

the parturient doe for the nestlings and the nest, where they copulate and lay their eggs, thus assuring the flea

larvae a suitable habitat for development. If the sex hormones of the female rabbit are controlled artificially by

the administration of synthetic progestins (contraceptives), the sexual development of the female flea is also

arrested. Although no similar case is yet known among other species of fleas, it has been recorded that rat fleas
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flea life cycle

Stages in the life cycle of fleas.

Encyclopædia Britannica, Inc.

are less fertile if fed on baby mice than on their parents and that the mouse flea (Leptopsylla segnis) is more

prolific if reared on family units rather than on individual adult mice. It seems likely, therefore, that the influence

of the hosts’ hormones is more widespread than had been suspected.

Parasitism

Some fleas (e.g., shrew fleas and rabbit fleas) are highly host-

specific, whereas other species parasitize a variety of mammals. The

cat flea infects not only the domestic cat but dogs, foxes, civets,

mongooses, opossums, leopards, and other mammals, including

humans, if its regular hosts are not available. Related mammals tend

to be parasitized by fleas that are themselves related. Thus, the

rabbitlike pikas (Ochotona) living in the Rocky Mountains are

infested with two peculiar genera of fleas that occur also on pikas in

the mountains of Asia, indicating a close phylogenetic relationship

between these geographically separated hosts. Bird fleas have

adapted themselves in relatively recent times to their avian hosts.

These share several common features, one of the most obvious of

which is an increase in the number of comb spines on the upper surface of the thorax that serve to anchor them

within the feathers.

It is interesting that monkeys and apes do not harbour fleas, nor do horses or the majority of ungulates. The most

heavily parasitized group of mammals are the rodents (e.g., rats, mice, squirrels). Their habit of nest building in

holes favours development of flea larvae. Animals with no permanent home tend to have fewer fleas.

Although both flea sexes feed avidly and repeatedly on blood (a single male exception never feeds), they survive

for various periods away from the host. The rabbit flea, for example, can live for nine months at temperatures

around the freezing point without feeding.

Form and function

Anatomically, adult fleas are a rather uniform but distinctive group, with many interesting modifications and few

obvious links with other orders. The compressed body enables them to move swiftly through hairs or feathers of

the host, while the backwardly projecting spines or combs serve to anchor them within fur, hair, or feathers. The

mouthparts are modified for sucking blood and include barbed stylets that aid both in penetration of the flea into

the host skin and in attachment of species that spend long periods fixed to the host (e.g., the sticktight fleas).

Generally, fleas that live on diurnal hosts have well-developed eyes, whereas species that parasitize subterranean

hosts (e.g., moles) or nocturnal animals (e.g., bats) have poorly developed eyes or none at all.
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cat flea

Body plan of the cat flea.
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The most impressive adaptations are highly developed jumping legs.

During their evolution, fleas, like the majority of parasitic insects,

lost their wings. However, certain parts of the flight mechanism

have been retained and incorporated in the jumping mechanism. For

example, on flying insects, a rubbery protein known as resilin forms

a hinge where the wings attach to the body. Resilin absorbs

compression and tension created during each wing stroke, and the

stored energy is transferred through an elastic recoil-like effect to

assist in the initiation of each successive stroke. Fleas, despite their

wingless state, have retained the resilin hinge on the thorax at the

site where the legs attach to the body. When a flea crouches, the

resilin pads become compressed, and they are maintained in this

state by a muscle-controlled catch mechanism. In the instant prior to jumping, the catch muscles relax, and the

energy in the resilin pads is transferred through the legs. This creates a lever effect that pushes each tibia and

tarsus onto the ground and thereby causes the flea to jump.

Because fleas are able to leap horizontal or vertical distances 200 times their body length and to develop an

acceleration of 200 gravities, they have been described as insects that fly with their legs. Certain species that live

in nests high above the ground or in other unusual habitats crawl rather than jump. An incidental use of the

unusual strength of fleas is in “flea circuses” in which they pull miniature carts and perform other feats.

Control

In controlling fleas it is best to treat simultaneously both the host nest or bedding area, which is the breeding site

of fleas, and the infested host, since the larval and pupal stages usually develop away from the host’s body. For

infested animals a commercial dust, spray, dip, or aerosol containing an insecticide or growth regulator is used.

However, in some regions, fleas have become resistant to some insecticides, and new materials are required. For

the control of larval and adult fleas away from the host, insecticides or growth regulators may be applied to the

pens and haunts of the affected animals. Repellents may be effective in preventing attack by fleas.
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