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Canine and feline parasitic zoonoses in China
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Abstract

Canine and feline parasitic zoonoses have not been given high priority in China, although the role of companion
animals as reservoirs for zoonotic parasitic diseases has been recognized worldwide. With an increasing number of
dogs and cats under unregulated conditions in China, the canine and feline parasitic zoonoses are showing a trend
towards being gradually uncontrolled. Currently, canine and feline parasitic zoonoses threaten human health, and
cause death and serious diseases in China. This article comprehensively reviews the current status of major canine
and feline parasitic zoonoses in mainland China, discusses the risks dogs and cats pose with regard to zoonotic
transmission of canine and feline parasites, and proposes control strategies and measures.
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Background
Pet dogs and cats are often considered to be the faithful
friends and intimate companions of humans, and enjoy
life together with humans. This human-animal bond can
provide substantial positive benefits with regard to emo-
tional development, socialization and psychological and
physiological well-being of humans [1]. However, dogs
and cats also act as reservoirs of a large number of
pathogens of parasitic zoonoses, such as toxoplasmosis
[2], giardiasis [3], toxocariasis [4] and ancylostomiasis
[5]. Their roles in transmitting human infections have
been recognized worldwide [6,7].
With a major socioeconomic development and a sig-

nificant increase in living standards, more and more
dogs and cats are being raised and kept as family pets
and companion animals by Chinese families, and the
populations of dogs and cats are approximately 200 and
100 million in China, respectively [8]. In the country,
some of the dogs and cats roam freely in urban environ-
ments or rural settings, so the presence of these animals
in close contact with people constitutes a high potential
risk. More importantly, the current status in the lack of
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increases the risk of exposure to parasitic zoonoses,
which poses a significant public problem in China.
Unfortunately, up to date there has been no published

overview on canine and feline parasitic zoonoses in
mainland China in the English literature, except for a
few articles published in the Chinese language [9,10]. It
is therefore timely to review comprehensively the
current status of major canine and feline parasitic zoo-
noses in mainland China, discuss the risks dogs and cats
pose with regard to zoonotic transmission of canine and
feline parasites, and propose control strategies and
measures.
Zoonotic nematode infections
Toxocariasis
Human toxocariasis results from zoonotic transmission
of the round worms, Toxocara canis (of dogs) and T. cati
(of cats). Infection occurs when humans accidently in-
gest embryonated eggs through contaminated soil, food,
fomites or by direct contact with dogs and cats [4], this
can result in clinical syndromes such as visceral larva
migrans (VLMs), ocular larva migrans (OLMs), eosino-
philic meningoencephalitis (EME), covert toxocariasis
(CT) and neurotoxocarosis [4,10-12].
Toxocariasis is one of the most common human para-

sitic infections in the world and high prevalence has
been reported in developing countries, such as Indonesia
and Brazil [13,14]. However, it is one of the most
neglected parasitic infections in China. Only 20-years-
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ago literature was available on the seroprevalence of
toxocariasis in humans in Chengdu, Sichuan Province,
China [15]. A single retrospective diagnosis of patients
ascertained that contact with infected dogs is the risk
factor for human infections in China [16].
Widespread prevalence of Toxocara spp. in dogs and

cats can lead to the contamination of surroundings with
Toxocara eggs, which threatens public health directly
[17,18]. Although only two comprehensive surveys of
Toxocara infection in dogs were conducted in Hunan
province [19] and Heilongjiang province [20] (Table 1),
the results indicated that T. canis was actually the most
common parasite species in dogs in Hunan province
(45.2%) [19], and the second most common parasite in
Table 1 The prevalence of major canine and feline parasitic z

Disease Parasite Prevalence in people

Toxocariasis Toxocara canis,
T. cati

2.1%–17.7% in
children in Chengdu;
a case reported in
Yunnan province

Ancylostomiasis Necator americanus,
Ancylostoma duodenale,
Ancylostoma caninum

6.12% in south China

Strongyloidiasis Strongyloides
stercoralis

11.7% in small village
of Yunnan province;
some cases reported
in Guangxi Zhuang
Autonomous Region

Trichinellosis Trichinella
spiralis, T. nativa

3.19% in ten endemic
provinces; 9 outbreaks
by eating dog meat in
north China

Echinococcosis Echinococcu
granulosus,
E. multilocularis

~0.4 million in 22
endemic provinces

Clonorchiasis Clonorchis sinensis 2.4% in 27 endemic provin
~12.5 million; 31.90%–57.2
in some villages in Heilong
province; 15.2% in some vi
of the Korean minority in
Liaoning province

Paragonimiasis Paragonimus
westermani

1.71% in 24 endemic
provinces

Giardiasis Giardia lamblia 2.5%; ~30 million

Toxoplasmosis Toxoplasma gondii 7.9 –12.3% nationwide

Leishmaniasis Leishmania infantum
Leishmania donovani

More than 400 cases repor
in endemic regions in
western China
dogs in Heilongjiang province (36.5%) [20]. With regard
to Toxocara of cats, in addition to T. cati, we have
proven the existence of T. malaysiensis in cats in
Guangzhou, China, and this parasite is remarkably dif-
ferent from T. canis, T. cati and T. leonina of dogs and
cats by molecular characterization [21]. However, a com-
prehensive epidemiological survey of Toxocara infec-
tions in cats in China has not yet been performed. Thus,
the role of T. cati and T. malaysiensis as zoonotic para-
sites has yet to be assessed in future studies.

Ancylostomiasis
Ancylostomiasis caused by blood-feeding hookworms is
a neglected tropical disease in a number of countries
oonoses in mainland China

Prevalence in dogs and cats Reference

45.2% in dogs in Hunan;
36.5% in dogs in Heilongjiang

[15,16,19,20]

66.3% in dogs in Heilongjiang;
20.3% in dogs in Hunan;
Some reported cases in Gansu,
Guangdong, Jiangsu and
Inner Mongolia in dogs
and cats

[9,19,20,24]

Not available [9,37]

Canine trichinellosis reported
in 11 endemic provinces;
feline trichinellosis reported
in 10 endemic provinces

[40,42,43]

39.9% in dogs in Qinghai province [38,44]

ces;
6%
jiang
llages

41.8% in dogs in Guangdong; 20.5%
in cats in Guangdong

[24,38,48,51-54]

Dogs: 14.29% in Hubei; 9.9%–84.62% in
Liaoning; 10% in Zhejiang; Cats: 4.5% in
Guangxi; 56.25% in Hubei; 2.56%–5.6%
in Jiangxi

[24,55]

25.2% in dogs in Jilin Province; 13.1%
in dogs Henan Province; 11% in pet dogs
in Guangzhou

[38,77,78,80]

21.3% in pet dogs in Guangzhou; 31.3%
in stray dogs in Guangzhou; 30.77% in
stray cats in Guangzhou; 17.98% in pet
cats in Guangzhou; 10.81% in dogs
in Lanzhou; 21.3% in cats in Lanzhou

[62,68-71]

ted 24.8% in dogs in Sichuan Province;
59.43% in dogs in Jiuzhaigou County;
37.21% in dogs in Beichuan County

[85-88,91-93]
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with major socio-economic significance [22]. The com-
mon hookworms of dogs include Ancylostoma caninum,
A. braziliense, A. ceylanicum and Uncinaria stenoce-
phala, while A. tubaeforme, A. braziliense, A. ceylanicum
and U. stenocephala are from cats [5]. A. ceylanicum
was first isolated and identified in civet cats in Fujian
province, China in 1911 [23] and human infection with
A. ceylanicum was reported in Fujian in 1981, which
documented that a high prevalence of A. ceylanicum in
cats and dogs was the significant risk factor for human
infection [23]. The parasites Necator americanus and A.
duodenale are now found to be the most prevalent
hookworms distributed in south China, such as Hainan,
Guangxi, Fujian provinces and Chongqing Municipal,
with a mean prevalence of 6.12% nationwide [24]. In
particular, these two most common species are more
common in Sichuan [25] and Yunnan [26,27] provinces.
The infected people mainly live in less developed rural
areas without inadequate sanitary conditions, where
dogs and cats are known to roam freely and farmers
often walk barefoot [28,29].
Hookworm infections in dogs and cats are endemic in

Hunan, Gansu, Guangdong, Heilongjiang, Jiangsu pro-
vinces and Inner Mongolia Autonomous Region
[9,19,20]. Although it has been documented that A. cani-
num (of dogs) and A. tubaeforme (of cats) are the most
common species throughout the warmer ranges [30,31],
A. caninum is also prevalent in the cold regions in
China, such as Heilongjiang province, where it has the
highest prevalence of 66.3% [20].

Strongyloidiasis
Strongyloidiasis is caused by the nematode Strongyloides
stercoralis, which is able to infect dogs, cats, monkeys and
humans [32]. S. stercoralis is prevalent in endemic tropical
and subtropical regions [33], especially in rural areas
where sanitary conditions are inadequate and S. stercoralis
filariform larvae contained in feces is able to cause human
and dog infection [34,35]. Nonetheless, S. stercoralis is a
neglected soil-transmitted helminth worldwide [36], with
a paucity of epidemiologic data in China.
A few human infections have been reported mainly in

tropical regions, such as Guangxi Zhuang Autonomous
Region [9], where most cats and dogs usually roam freely
in villages and cities. An 11.7% prevalence of S. stercora-
lis was found in a small village of Yunnan province
where sanitary conditions were poor [37]. Therefore, it
has been speculated that infected dogs and cats may rep-
resent a zoonotic risk and, thus, surroundings contami-
nated by feces of these animals may cause the infection
of humans in the country. However, there is no available
epidemiologic data on this disease of dogs and cats, and
little is known of the dynamics of transmission of stron-
gyloidiasis between dogs and cats and humans in China.
Trichinellosis
Human trichinellosis caused by Trichinella spiralis and
T. nativa is one of the most widespread zoonosis in
China [38]. Humans become infected through the con-
sumption of raw or undercooked meat [39]. Between
2004 and 2009, seroepidemiological surveys of human
infection with Trichinella indicated an average sero-
prevalence of 3.19%, with the highest seroprevalences
mainly in western China, such as 8.43% in Yunnan prov-
ince, 6.37% in Inner Mongolia Autonomous Region and
5.35% in Sichuan province [40].
In addition to infected pork being the main source of

human infection, dog meat has become another import-
ant source of human infection with Trichinella in China
[41]. Resulting from the consumption of dog meat, nine
outbreaks of human trichinellosis occurred in north
China, where the prevalence of T. nativa infection in
dogs bred and farmed for human consumption was high
[42]. Some Trichinella isolates from dogs and cats in
northeastern China were identified as T. nativa by mo-
lecular approaches [43]. Epidemiological surveys have
estimated that canine trichinellosis is distributed in 11
provinces/Autonomous Regions/Municipals/Special Ad-
ministrative Regions (P/A/M/S) [43] (Table 1). Trichi-
nella infection in cats has been recorded in 10 P/A/M
[43] (Table 1).

Zoonotic cestode infections
Echinococcosis
Echinococcosis is a worldwide parasitic zoonosis caused
by infection with adult or larval stages of tapeworms of
the genus Echinococcus. Among the seven recognized
species of Echinococcus, both E. granulosus and E. multi-
locularis are significant for public health by causing cys-
tic echinococcosis (CE) and alveolar echinococcosis
(AE), respectively [44]. Both CE and AE are considered
among the most serious parasitic zoonoses in China,
and approximately 0.4 million people are infected na-
tionwide [38].
CE and AE are prevalent in 22 provinces, and the main

endemic areas include western and northwestern pro-
vinces and autonomous regions, such as Xinjiang, Gansu,
Ningxia, Inner Mongolia, Qinghai, Tibet, and Sichuan [44]
(Table 1). In northwestern China, dogs are the most im-
portant definitive host transmitting E. granulosus to
humans [45] (Table 1), owing to the traditional practice of
feeding dogs by herdsmen with offal (e.g., lungs and liver)
of sheep and yaks during slaughtering seasons and their
close relationship with local people. Moreover, it is docu-
mented that domestic dogs are also the predominant de-
finitive host in the semidomestic cycle and are responsible
for human AE in China [45-47].
Dogs are generally highly susceptible to E. multilocularis

and a large number of owned and stray dogs in rural



Chen et al. Parasites & Vectors 2012, 5:152 Page 4 of 8
http://www.parasitesandvectors.com/content/5/1/152
regions are usually poorly fed and live freely in the coun-
try. Therefore, dogs may get infected with the parasite
from small mammals in the field, and AE is therefore eas-
ily transmitted to humans via eggs in the feces of dogs.

Zoonotic trematode infections
Clonorchiasis
Clonorchiasis is a parasitic zoonosis caused by the orien-
tal liver fluke Clonorchis sinensis. Humans and other
mammals become infected with C. sinensis through in-
gestion of raw or undercooked freshwater fish and
shrimp infected by C. sinensis metacercariae [48,49].
This infectious disease is regarded as one of the major

parasitic zoonoses in some parts of Asia, including
Korea, Japan, northern Vietnam, Thailand and China
[48,50]. Human clonorchiasis has been reported in 27
provinces and autonomous regions in China [24], with
approximately 12.5 million people being infected nation-
wide [38] (Table 1). Southern China’s Guangdong prov-
ince has the largest number of infected populations
(~5.5 million), which results from the local custom of
consumption of raw and undercooked fish [48]. In the
northeast, the prevalence of C. sinensis in some villages
of Zhaoyuan County in Heilongjiang province ranged
from 31.90% to 57.26% [51], and 15.2% of the Korean
minority were infected with C. sinensis in some villages
in Liaoning province [52].
In addition to humans, cats and dogs serve as defini-

tive hosts for C. sinensis, and they are considered to be
the most important reservoir hosts for human infection
in the endemic regions of China [53,54] (Table 1).

Paragonimiasis
Paragonimus westermani, the lung fluke, is of major
socioeconomic importance in Asia [55]. Humans be-
come infected by consuming raw or undercooked stream
crabs that are infected by P. westermani, drinking water
contaminated by metacercaria or undercooked meat
from a paratenic host [56]. The recent national survey
indicated that paragonimiasis is endemic in 24 P/A/M,
and the nationwide prevalence is estimated to be 1.71%
[24] (Table 1). People in some P/A/M such as Hubei,
Zhejiang and Fujian provinces have the higher preva-
lence [57-59].
Many carnivorous animals such as cats and dogs serve

as definitive hosts of P. westermani, and cats and dogs
are considered to be the most important reservoir hosts
for human infections in endemic regions in China [60].
Some recent surveys have indicated that cat and dog
infections are extremely severe in rural areas in Fujian
and Hubei provinces [55] (Table 1) where most cats and
dogs usually roam freely in villages and, thus, freely
drink contaminated water or ingest crabs or crayfish
infected with lung flukes [55,58].
Zoonotic protozoan infections
Toxoplasmosis
Toxoplasmosis is an important zoonotic parasitic disease
in humans and many species of birds and mammals,
which is caused by the opportunistic protozoan Toxo-
plasma gondii [61]. It has been estimated that up to one
third of the world’s population has been infected [61]. In
China, the prevalence of human toxoplasmosis appears
to be increasing, from 7.9% to 12.3% between 2001 and
2008 [38,62,63] (Table 1).
As the definitive hosts for T. gondii, cats can pass

oocysts in their feces leading to contamination of T. gon-
dii oocysts in soil [2,64]. In China, owing to excretion of
T. gondii oocysts in the environment by stray cats in
parks, the possibility of human infection has increased
[64]. As a risk factor for T. gondii infection in humans,
the potential role of dogs has been recognized because
of mechanical transmission of oocysts [61]. A recent
study has also found that taking care of pet animals was
a risk factor associated with T. gondii infections in
humans [65]. People owning dogs and cats as pets also
showed a high risk of infection, with the prevalence ran-
ging from 5.3% to 34.8% in China [66,67]. Our recent
serologic surveys using ELISA revealed that T. gondii in-
fection in dogs in Guangzhou, southern China is high,
especially in stray dogs, which have a prevalence of
21.3% and 31.3%, respectively [68]. Moreover, it was
found that the prevalence of stray and household cats in
Guangzhou China was 30.77% and 17.98%, respectively
[69]. In Lanzhou, northwest China, a T. gondii preva-
lence of 10.81% in pet dogs [70] and 21.3% in pet cats
was reported [71], indicating the widespread prevalence
of T. gondii in China.

Giardiasis
Giardiasis caused by Giardia spp. is one of the most
common human parasitic diseases that can cause public
health problems in most developing countries as well as
some developed countries [72,73]. In China, G. lamblia
(syn. G. duodenalis and G. intestinalis) has been docu-
mented in every mainland province [38,74] (Table 1).
However, there is still no detailed data on human infec-
tions nationwide, and thus G. lamblia infection is under-
estimated, despite it being documented that HIV
positive individuals are susceptible to co-infections with
Giardia (1.3% from 302 HIV positive individuals) in a
rural village of Fuyang, Anhui province [75].
Most Giardia spp. are host adapted (narrow hosts

range), but G. lamblia is considered to be a zoonotic
agent that causes giardiasis in humans and most mam-
mals including dogs and cats [74,76]. Until recently, in
addition to some reports of prevalence of Giardia in
dogs in China [77,78] (Table 1), there were only two re-
cent studies on genotyping or subtyping of Giardia
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isolates from humans and animals [79,80]. By sequence
analysis of the triosephosphate isomerase (tpi) gene of
Giardia duodenalis, the Assemblages A and B were
found in 12 and 6 human specimens, respectively in
Henan province, China [79]. A very recent survey of G.
duodenalis prevalence in pet dogs in Guangzhou, China
revealed an 8.61% (18/209) prevalence using microscopy
examination and 11% (23/209) using PCR [80]. The G.
duodenalis prevalence was significantly higher in diar-
rheic dogs and young dogs than in non-diarrheic dogs
and adult dogs. Assemblage D (18/23) and zoonotic As-
semblage A (5/23) were found based on sequence ana-
lysis of the 23 PCR-positive samples, which indicated the
potential risk of G. duodenalis transmission from pet
dogs to humans in China, at least in Guangzhou [80].

Leishmaniasis
Leishmaniasis is one of the most important vector-borne
diseases in the world caused by Leishmania spp. [81,82].
Humans and animals can become infected with Leish-
mania spp. through transmission of flagellated promasti-
gotes by the insect vectors, phlebotomine sand flies [83].
In China, leishmaniasis caused by Leishmania donovani
is still an important parasitic disease [84], and sero-
logical surveys reported that human cases occurred in
western China, such as Sichuan, Shaanxi, Shanxi, Si-
chuan and Gansu provinces, and Inner Mongolia and
Xinjiang and Autonomous Regions [85,86]. In particular,
Xinjiang Autonomous Region is the most prevalent area
in the country [87,88] (Table 1).
Canine leishmaniasis (CanL) is caused by Leishmania

infantum (syn. Leishmania chagasi), which is mainly
prevalent in regions of Europe, Africa, Asia and Latin
America [89]. The domestic dog is the main reservoir
for human infection [89,90]. In China, information
regarding prevalence of CanL is very limited, and the
only three available surveys were conducted in western
China’s Sichuan province by PCR and serological tests
[91-93] (Table 1). While it has confirmed that infected
dogs are the major source of human infection with
Leishmania spp. and some sporadic CanL reports have
suggested that dog infections are mainly distributed in
endemic western areas in the country [85,91], it is un-
clear whether dog infection contributed to the re-
emergence of human leishmaniasis in western China
due to lack of information on CanL prevalence in these
endemic areas.

Zoonotic ectoparasite infections
Sarcoptic mange caused by Sarcoptes scabiei is the most
common ectoparasite infection in various animals in-
cluding companion animals [94]. Also, scabies caused by
S. scabiei in humans is one of the most common human
health problems [94]. This global parasitic zoonosis is an
emerging/re-emerging infectious disease seriously threa-
tening human and animal health, causing significant
public health concern [94]. Scabies is also prevalent in
developing countries such as Brazil, where it has been
shown to be a significant public health problem [95].
However, survey of scabies prevalence in China is scant,
apart from several reports of canine and feline sarcoptic
mange [96,97]. Obviously, scabies and sarcoptic mange
are underestimated in China, dogs and cats pose poten-
tial health hazards by transmitting S. scabiei between
themselves and humans.

Zoonotic risks
With an increasing number of dogs and cats, indirect or
direct contact with animals is very common, therefore a
large number of parasitic zoonosis can potentially be
transmitted to humans from dogs and cats. In China,
there are more than 1.3 billion people of 56 nationalities,
each practices different hygiene habits, culture and cus-
toms. Some of the eating habits or customs are risk fac-
tors leading to the prevalence of parasitic zoonoses. For
example, the prevalence of echinococcosis in vast west-
ern and northwestern pastoral regions in China is closely
related to the unique practice of feeding dogs, while oc-
currence of trichinellosis in north China is partly owing
to the custom of eating raw or undercooked meats of
various kinds. In addition, pet ownership is an important
risk factor for the occurrence of many parasitic zoo-
noses, such as toxocariasis [7], toxoplasmosis [2] and
ectoparasite infections [94]. However, in China, most pet
owners have not been educated about the presence of
this risk factor, thus increasesing the possibility of expos-
ure to parasitic zoonoses.
Since the faecal-oral route (via water or food) is a

major transmission model for soil-transmitted helminth
infections, widespread contamination of environment or
drinking water with parasite eggs, oocysts, or infective
larvae may induce the occurrence of parasitic zoonoses,
in particular in rural areas where stray dogs and cats
enjoy water sources together with humans.

Perspectives for control
As a result of uncontrolled populations of dogs and cats
existing in close proximity to the increasing densities of
human populations, effective control of canine and feline
parasitic zoonoses is an extremely tough task in China.
Given that a large number of canine and feline parasitic
zoonoses have not been given high priority and the own-
ers of dogs and cats also lack the related knowledge, the
most common and important control strategies and
approaches are to improve the public awareness of ca-
nine and feline parasitic zoonoses using various educa-
tional media, such as TV and radio, and to educate
people to change their unhealthy eating habits, in



Chen et al. Parasites & Vectors 2012, 5:152 Page 6 of 8
http://www.parasitesandvectors.com/content/5/1/152
particular for some ethnic groups. Furthermore, regulat-
ing the populations of dogs and cats, especially stray
dogs and cats, promoting the significance of deworming
dogs and cats, and improving the sanitation and hygiene
of dogs and cats are among the recommended strategies
and measures that can be taken to control canine and fe-
line parasitic zoonoses in China.
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