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The Angiostrongylus cantonensis rat lungworm is a zoo-
notic nematode that infects several rat species. This
nematode causes eosinophilic meningitis and meningo-
encephalitis in humans and other accidental hosts. We
found a 20% prevalence of A. cantonensis lungworms
in black rats from a zoo facility in Houston, Texas, USA.

he Angiostrongylus cantonensis rat lungworm

(Strongylida: Metastrongyloidea) is a widely
distributed zoonotic parasitic nematode (1). This
nematode has an indirect life cycle, requiring a ro-
dent definitive host and a gastropod intermediate
host (2). The cycle begins when a rat within the ge-
nus Rattus ingests a gastropod intermediate host in-
fected with third-stage larvae (L3). L3 penetrate the
intestinal wall, migrate to the brain, molt twice, and
then migrate to the right ventricle and pulmonary
arteries, where they develop into adults. Within
pulmonary arteries, adults reproduce sexually and
female worms lay eggs, which hatch into first-stage
larvae (L1) that are subsequently coughed up and
swallowed. L1 travel through the gastrointestinal
tract and are passed in the feces. L1 then reenters
the gastropod either orally or by actively penetrat-
ing its foot. L1 molt twice within the gastropod
host to develop into infective L3. The L3 may be
ingested by paratenic hosts, remaining dormant
but infective.

Accidental hosts, including humans, can be-
come infected through ingestion, deliberately or ac-
cidentally, of infected gastropods, paratenic hosts,
or L3 (1). In those hosts, A. cantonensis infection
causes eosinophilic meningitis or meningoenceph-
alitis (i.e., neural angiostrongyliasis). Disease in
humans is characterized by nonspecific neurologic
signs such as neck pain and stiffness and sensitivity
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~ Figure 1. Histopathology of
Angiostrongylus cantonensis

rat lungworm infection in

4 metropolitan black rats, Houston,
Texas, 2024. A) Severe
pulmonary consolidation due

to verminous pneumonia. Adult
ematode is visible within a large
artery (arrow). Scale bar = 1.5
mm. B) Higher magnification

of lung with numerous A.

° cantonensis larvae and eggs
surrounded by granulomatous
inflammation. Scale bar = 80 pm.
C) Multiple adult A. cantonensis
nematodes in right ventricle of

. the heart. Scale bar = 1.5 mm.
D) Mild lymphoplasmacytic
meningitis with cross sections

of A. cantonensis nematodes.
Scale bar = 300 pm.

to touch and light and may be severe or fatal, par-
ticularly without timely or effective intervention
(3). The first human case of eosinophilic meningi-
tis caused by A. cantonensis in the United States oc-
curred in Hawaii (4). In addition to travel-related
cases (1), autochthonous cases of A. cantonensis in
humans and captive and free-ranging wildlife in
the United States have occurred in Alabama, Loui-
siana, Oklahoma, Mississippi, Florida, Texas, Ten-
nessee, and Georgia (1,4-8).

Finding only a few reported cases of rat lung-
worm infection in humans and nonhuman primates
in Texas (6,9), and noting a lack of research investigat-
ing rodent definitive hosts in the state, we investigat-
ed the prevalence of A. cantonensis lungworms in ro-
dents captured from a zoo located in the metropolitan
area of Houston, Texas, USA. We confirmed autoch-
thonous A. cantonensis infections in black rats (Rattus
rattus) through necropsy, gross and histopathological
evaluation, microscopy of nematode specimens, and
molecular testing as described previously (5) (Appen-
dix, Appendix Table, https://wwwnc.cdc.gov/EID/
article/31/9/25-1710-App1l.pdf).

During March—June 2024, we collected rodents
at the Houston Zoo in Harris County, Texas (29.7158°
N; 95.3903° W). Of the rats examined, we found 15
(20%) of 75 to be infected with A. cantonensis worms.
The average number of nematodes per rat was 26.6
(range 2-108. We traced infected rats to groups col-
lected during April-June (Appendix Figure). Of
the 15 rats histologically confirmed as infected, 11
showed verminous pneumonia with high larval and
egg loads, 11 had cross-sections of adults within
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pulmonary vessels or the right heart ventricle, and
2 had meningitis due to parasitic larval migration
(Figure 1). In 13 of the 15 infected rats, we found
eggs or larvae with the characteristic dorsal-spined
L1 in the lung sediment. We found no larvae in the
2 remaining rats, coincidentally the 2 with meningi-
tis, compatible with prepatent infections. Histologic
examination revealed eosinophilic meningitis in
the brain tissue, caused by A. cantonensis larvae,
which we inferred to be L3, L4, or L5 on the basis of
infection progression (Figure 1, panel D). We noted
adult specimens and larvae in the pulmonary arter-
ies in association with severe, chronic granuloma-
tous pneumonia.

Our molecular analysis confirmed the identity of
each specimen as A. cantonensis. The sequences ob-
tained were 100% identical to each other (Figure 2).
We submitted 28 sequences that were 190-bp to Gen-
Bank (accession nos. PQ556202-29). A 20% prevalence
of in the wild black rat population indicates that this
parasite is well established at the zoo. We theorize
that the parasite is also likely established in the city of
Houston and Harris County, the third most populous
county in the United States. Studies reported similar
prevalence of the nematode in Florida (22.8%) (7) and
notably higher prevalence in Louisiana (38%) (8) and
eastern Hawaii Island (93.9%) (10). Our results sug-
gest the need for a temporally and geographically
broader study to assess parasite distribution and epi-
demiology in Texas.

The established A. cantonensis cycle within this
metropolitan area highlights the risk of zoonotic
exposure to humans. In addition, A. cantonensis
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lungworms may be an emerging threat to conserva-
tion of threatened or endangered captive animals
housed in zoos in endemic areas. The loss of a single
animal can have a massive impact on the genetic
pool. Therefore, establishment of this nematode in
the area imparts greater risk for those endangered
species (6). The sequences we generated were 100%
identical to haplotype 17a, previously found in
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Louisiana and Georgia (5,8). This finding suggests
that, after introduction and establishment, A. canto-
nensis lungworms have possibly spread across the
southeastern United States. Our study highlights the
importance of statewide or countrywide surveys to
determine the full geographic distribution of A. can-
tonensis lungworms to inform strategies to mitigate
the threat to both human and animal health.

Figure 2. Maximum-likelihood
phylogenetic tree (1,000
bootstrap replicates) from
study of zoonotic rat lungworm
Angiostrongylus cantonensis
in black rats, Houston,

Texas, 2024. Tree depicts the
phylogenetic relationships of
A. cantonensis sequences
generated from samples in
this study and representative
sequences of A. cantonensis
haplotypes from the United
States and globally. Sequences
generated in the study are
labeled HZR and were deposited
into GenBank (accession nos.
PQ556202-29). Reference
sequences are identified by
GenBank accession number
and location.

. cantonensis MH069735 Haplotype 17a Louisiana, USA
. cantonensis MH069731 Haplotype 17b Louisiana, USA
. cantonensis KY703433 Haplotype 13 Thailand

. cantonensis JX471059 Haplotype 5a Brazil
cantonensis MK570632 French Polynesia

. cantonensis MK570630 Haplotype 5a Hawaii, USA
. cantonensis AB699589 Haplotype 5b Japan

. cantonensis KU934243 Haplotype 10a Thailand

. cantonensis AP017672 Taiwan

. cantonensis MN227185 Haplotype 8b Spain

. cantonensis MH069734 Haplotype 8b Louisiana, USA
. cantonensis MK570631 Canary Island, Spain
cantonensis HQ440217 Haplotype 8a Brazil
cantonensis MK570631 Australia

cantonensis KU532148 Haplotype 12a Cambodia
cantonensis KY779736 Haplotype 12b Cambodia

. cantonensis KY703435 Haplotype 15 Thailand

. cantonensis AB684368 Haplotype 4 Thailand

. cantonensis KY439007 Haplotype 14 Thailand

. cantonensis KY703436 Haplotype 16 Thailand

. cantonensis KY703434 Haplotype 11a Thailand

. cantonensis MK516736 Haplotype 11b Thailand

. cantonensis AB684367 Haplotype 3 Japan
cantonensis AB684364 Haplotype 2 China
cantonensis AB684358 Haplotype 1 Japan

. cantonensis AB684360 Haplotype 1 Japan
cantonensis AB684363 Haplotype 1 Taiwan

. cantonensis AB684375 Haplotype 7 Japan

. cantonensis AB684374 Haplotype 6 China

. cantonensis JX471055 Haplotype 9a Brazil
Angiostrongylus costaricensis GU138117

78 Angiostrongylus vasorum JX268542
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We report a case of acute babesiosis in a splenecto-
mized 63-year-old man in Siberia, Russia. We con-
firmed the causative agent, Babesia venatorum, by
PCR. Our study demonstrated a change in the structure
of the parasite population, from single parasite invasion
of erythrocytes to multioccupancy, without an increase
in parasitemia level.

Babesiosis is an emerging tickborne infection
caused by intraerythrocytic protozoa. To date, re-
searchers have described more than 50 cases of babe-
siosis in humans in Europe, almost always fulminant
in splenectomized patients and typically attributed
to Babesia divergens. Some recent reports also describe
several cases of human infection with B. venatorum,
associated with milder infections than those caused
by B. divergens (1). Researchers have also described
sporadic cases of babesiosis caused by infection with
Babesia microti and B. divergens in Asia-Pacific regions
(2,3), but the practically asymptomatic course of the
human infection with B. venatorum is more common
(4). Although reports have noted detection of Babesia
spp- DNA in Ixodes persulcatus ticks in Siberia (5), cas-
es of human infections have yet to be reported in that
region of Russia.

We report the case of a 63-year-old man who re-
sided in a forested, mountainous area of Khakassia,
East Siberia, Russia, and had undergone splenectomy.
On September 30, 2024, the man sought treatment for
an influenza-like syndrome with signs and symptoms
that included a fever of 38°C, severe general weak-
ness, darkening of urine, a decrease in diuresis, jaun-
dice, dyspnea, and stomachache. Attending physi-
cians admitted the patient to the hospital on October
2, 2024 (Table). The patient reported no awareness of
a tick bite and had received no blood products in the
previous 3 months.

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 31, No. 9, September 2025



