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TRANSMISSION FACTS:
X. cheopis can be infected with Y. pestis,
Bartonella sp., Trypanosoma sp., and
Rickettsia typhi by feeding on septicemic
hosts and transmitting these pathogens
during subsequent feedings. Rare in-
stances of transovarian transmission of
Rickettsia mooseri have been reported in
X. cheopis.

The bacterium Y. pestis, the agent that
causes plague, can temporarily or per-
manently block the proventriculus and
blood flow from the esophagus to the
midgut in fleas by forming a biofilm.

Y. pestis can be transmitted by early-
phase transmission, before a biofilm
forms, and blockage-dependent trans-
mission.

Transmission of Y. pestis is influenced by
host blood source, with rat blood being
most favorable due to its hemoglobin
structure.

Higher efficiency of X. cheopis to trans-
mit Y. pestis by early-phase and
blockage-dependent mechanisms is
linked to feeding pattern and structure of
the proventriculus.

CONTROL FACTS:
Vector control must precede rodent
control, otherwise potentially infected
host-seeking fleas can be released by
leaving a dead host.

Chemical insecticide formulated as
powder, spray, or incorporated in rodent
bait, is used to control adult and imma-
ture stages of X. cheopis.

Resistance and cross-resistance to in-
secticides have been described.

TAXONOMY AND CLASSIFICATION:
PHYLUM: Arthropoda
CLASS: Insecta
ORDER: Siphonaptera
SUPERFAMILY: Pulicoidea
FAMILY: Pulicidae
GENUS: Xenopsylla
SPECIES: X. cheopis
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1. Adult fleas acquire
infec�on by feeding
on an infected host.

Sep�cemic rat
2. When the host dies,
infected fleas seek a new
host to bite and transmit
the infec�on.

A new host is infected.

5. Human can develop
bubonic plague from
infected flea bites.

4. Blocked fleas are
more aggressive and
opportunis�c.

3. The Y. pes�s biofilm
growing in the gut can
block the proventriculus,
allowing transmission by
forcing regurgita�on of
infected fresh blood into
the bi�ng site.

Flea diges�ve tract

Flea- borne transmission of Yersinia pes�s

Flea life cycle

Adults mate a�er taking their first blood
meal. Females lay 4 to 6 eggs at a �me. The
flea developmental stages require a specific
microclimate (e.g., inside the rat nest).

Xenopsylla cheopis life cycle 
highligh�ng transmission-related stages

The rat flea, Xenopsylla cheopis, is the primary vector of the bubonic plague bacterium, Yersinia pestis, and also
serves as a vector of bacteria belonging to the genera Rickettsia and Bartonella. As a parasite of the commensal
rat, Rattus ssp., it aligns with anthropogenic environments (i.e., sewer systems, human habitation, crop fields,
etc.). Rats and fleas are often carried with cargo, and X. cheopis was associated with the spread of plague during
the third pandemic from harbor to harbor via sea-trade routes. Fortunately, the environmental conditions required
for X. cheopis development appear to have limited its persistence in many regions. Adult X. cheopis live on the host
rather than in the nest. Both male and female fleas are hematophagous. They take sporadic blood meals to meet
their nutritional requirements and promote egg maturation. Immature fleas live in rat nests and are sensitive to
variation in temperature and relative humidity.
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Worldwide distribu�on of Xenopsylla cheopis

Loca�on of X. cheopis sampling
Country centroids with confirmed presence of X. cheopis
Areas with poten�al plague foci (source WHO/PED 2016)
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