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Abstract

Totally 97 sources from digitalized databases were analyzed with aim to assess the epidemiological
significance and the introducing risk of feline intestinal zoonotic protozoa infections into Kazakhstan
from neighboring countries. It was concluded that pet and stray cats in China, Russia, Central Asian
countries and Kazakhstan serve as reservoirs for Toxoplasma gondii, Cryptosporidium spp., and Giardia
duodenalis. They pose a significant threat to both humans and animals but are often overlooked due to a
lack of awareness at the regional level. The diseases caused by them can be classified as neglected feline
and human parasitic infections in Kazakhstan. To implement the One Health Concept, it is necessary to
consolidate research and coordinate the work of public health, veterinary, and ecological services at an
intergovernmental level for the study the molecular epidemiology and systematic monitoring the cat-
borne zoonotic protozoa among definitive and intermediate hosts’ populations and environment.
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Introduction

The domestic cat (Felis catus) is one of the most popular synanthropic animals. According to 2024
statistical data, the cat population in Kazakhstan was approximately 101.2 thousand, with its population
density increasing nearly 1.2 times over the last decade. Russia leads Europe in the number of cats (37.5
million) and ranks fifth in the world after the United States, Brazil, China, and Japan [1]. Sociological
surveys indicated that 57% of Russians keep cats at home [2], with 18% of them owning two or more
pets [3]. In Moscow and St. Petersburg alone, the cat population reaches 2.953 million, having grown
by 20% over the past three years [4]. Furthermore, official sources, mass media, and social networks
highlight a global and persistent trend of increasing stray cat populations in urban areas and food service
locations, where access to food waste contributes to their survival and proliferation [5-8].

Given that cats can be carriers of numerous zoonotic diseases and have a high level of contact with
humans, Felis catus holds significant medical and veterinary importance [6-14]. It is well established
that 61% of the 1.415 known human infectious pathogens are zoonotic. According to WHO, WOAH, and
FAO standards, zoonoses pose a serious threat to human health, particularly in low-income countries,
where the burden of these diseases is often underestimated due to limited surveillance and funding
[15-20]. For example, in Kyrgyzstan, where small-scale nomadic livestock farming plays an important
economic role, factors such as poverty, limited research, poor healthcare and veterinary infrastructure,
inadequate hygiene, and close interaction between humans, livestock, and other animals place up to 70%
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of the population at constant risk of zoonotic infections [21-27]. Therefore, a quantitative assessment
of the impact of zoonotic diseases in Central Asian countries is considered essential for determining
healthcare priorities [15-20].

Among household cats parasitic diseases are fifth in frequency of diagnosis [28]. It has been shown
that stray cats serve as sources of environmental contamination in urban areas by zoonotic parasitic
pathogens, which can accumulate and remain viable in the environment for extended periods [29-33].

Given the increasing populations of both pet and stray cats and dogs, a systematic assessment of
the current epidemiological status of parasitic diseases among carnivores in urban ecosystems is highly
relevant for organizing an effective antiparasitic control system.

Preliminary results of the research project No. AR19679420 “Study of the genetic diversity of
zoonotic parasites of cats circulating in Kazakhstan” funded by the Science Committee of the Ministry
of Science and Higher Education of the Republic of Kazakhstan, revealed the dominance of protozoan
pathogens, particularly Giardia, in the intestinal microbiome of F.catus subpopulations in the country's
major cities [34].

Intestinal parasitic protozoa cause serious illnesses in their hosts. Intracellular coccidian, for
instance, contribute to extensive cellular destruction, dysfunction of the digestive and other organ
systems, and overall intoxication of the body [34]. Giardia infections cause micro traumas to intestinal
epithelial cells, disrupt parietal digestion, enhance fermentation processes, and accelerate the evacuation
of digested material. Intestinal protozoan infections are often associated with various allergic reactions
[35]. As a result, pathogens such as Cryptosporidium and Giardia lead to severe diarrheal diseases,
especially in children in developing countries [36-44]. Infection with Toxoplasma gondii can result in
various pregnancy outcomes. The detection of IgM antibodies to 7. gondii is associated with screening
for congenital malformations in newborns [45, 46].

This review aims to assess the epidemiological significance and the risk of introducing feline
intestinal zoonotic protozoa infections into Kazakhstan from neighboring countries.

The search for literary sources was conducted in databases such as Web of Science, PubMed, Scopus,
Elsevier, Springer, Google Scholar, and eLibrary. Latin names of pathogens and author names were used
as keywords. A total of 97 sources were analyzed, including recent publications on the epidemiology of
intestinal zoonotic protozoa infections transmitted through cats in neighboring countries. Among them,
34 studies were from China, 32 from Russia, and 21 from Central Asia.

Prevalence of cat-associated protozoa infections among the human population in Central Asia and
other bordering countries. Certain regions of Kazakhstan and neighboring countries, a notably high
epidemiological burden of protozoan zoonoses, potentially transmitted by cats, has been reported. This is
attributed to several risk factors, including poor hygiene, unsafe drinking water, poverty, overcrowding,
and frequent contact with animals in household settings [47, 48].

Toxoplasmosis. Currently, up to 50% of the world’s human population is infected with toxoplasmosis,
which in most cases remains latent [49, 50]. In East Kazakhstan, ELISA testing revealed that 16%
of 504 residents were seropositive, with prevalence increasing with age [49]. Isolated clinical cases
have been documented among immunocompromised individuals [51-53]. In Kyrgyzstan, over a 10-year
period, 5.1% (11 of 216) of congenital toxoplasmosis cases were fatal, while population seropositivity
reached 6.69% [20].

In Nanjing, China, a study of 6,849 pregnant women found that 6.4% tested positive for T. gondii
antibodies, with 19.9% being IgM-positive and 80.1% IgG-positive. In a study of 1,032 newborns
who were divided into normal and malformed groups based on their health status, [gM-positive rates
were 0.6% in the normal group and 28.13% in the malformed group. The difference was statistically
significant (p < 0.01). The primary risk factors for T. gondii infection were contact with animals and
poor dietary habits [45].

Cryptosporidiosis. In the last decade of the 20th century, there were reported 383 cases of human
cryptosporidiosis (15.8% in target patient groups), 75.7% of which were in children, predominantly
under two years of age in Turkmenistan. Clinically, the infection was characterized by pronounced
symptoms of severe diarrhea with hemorrhagic colitis. The main sources of infection were birds and
animals, including home pets [56, 62].
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In China, a retrospective epidemiological analysis of human Crypfosporidium infections (1987—
2018) involving at least 200,054 people from 27 provinces revealed an average prevalence of 2.97%.
Zoonotic species identified in humans in this region include C. felis, as well as six C. hominis subtypes
[56-62].

Giardiasis. In Kazakhstan, 1,397 people were diagnosed with giardiasis in 2024, with an incidence
rate of 6.97 per 100,000 population [53].

In Uzbekistan, giardiasis prevalence among the population ranged from 1.9% to 2.6% between 2018
and 2020. The share of giardiasis among identified intestinal protozooses reached 98% [63].

In China, the average infection rate with G. duodenalis is 0.85% (n=23,098), with the highest rate
(9.46%) reported in Shanghai [64-66].

Travel-associated protozooses. GeoSentinel network data from january 2007 to december 2019
reported Western European tourists returning from international trips with infections caused by
G. duodenalis, Cryptosporidium spp., and other intestinal protozoa. A total of 2,517 protozoa cases were
recorded, including 82.3% giardiasis and 11.4% cryptosporidiosis. Most travelers (64.4%) undertook
long journeys (18-30 days). Giardiasis was most frequently contracted in Southern and Central Asia
(45.8%) and sub-Saharan Africa (22.6%), while cryptosporidiosis was more common in sub-Saharan
Africa (24.7%) and Southern and Central Asia (19.5%) [67].

Thus, giardiasis, cryptosporidiosis, and toxoplasmosis — zoonotic protozooses with F. catus as a
potential source — are cosmopolitan diseases prevalent among the human population of Kazakhstan and
all bordering countries. These infections carry a high potential for cross-border spread due to global
mobility of people and pets. The scarcity of official and scientific data on infection rates with specific
protozoan pathogens in some Central Asian countries is explained by weak organization of specialized
parasitological studies.

Infection rates of intestinal zoonotic protozooses in cats in Kazakhstan and bordering countries.
Although cats are recognized as a source of several dangerous intestinal protozoa zoonoses, studies
on this group of parasitosis among F. catus in Central Asian countries are extremely limited and are
confined to a few isolated publications.

Toxoplasmosis. In Kazakhstan, serological testing revealed positive results in 25% of adult cats and
3.5% of kittens under one year old. Using coprological methods, 7. gondii oocysts were identified in
1.6-5.6% of F. catus [69].

Toxoplasmosis is considered an endemic infection in Kostroma Oblast [70], Krasnodar and Perm
Regions [71], Saint Petersburg [72], and other regions of Russia [73]. In Voronezh Oblast, cats and
dogs play a key role in maintaining epidemiological tension, with infection rates of 52% and 36%,
respectively [74]. In Voronezh, T. gondii oocysts were found in the feces of 20.59% of cats [75]. Among
84 domestic cats with outdoor access, 50% were seropositive; 71.5% of these were adults and 28.5%
kittens. Among 126 stray cats, 60% were seropositive from which 84.6% were adults and 15.4% kittens
[74]. A serological screening of pet carnivores in Tatarstan revealed 15.8% positivity. In Kazan, 34.9%
of tested cats were seropositive [76]. In Perm, 35.1%, in Vologda, 32%, and in Moscow, 33.8% tested
cats were positive. Coprological methods revealed 7. gondii oocysts in 7.3% of cats [78].

In China, 7. gondii was first isolated from cats in Fujian Province in the mid-20th century, and since
then, extensive studies have been conducted to understand the parasite’s epidemiology and biology [79,
80]. For instance, 100% infection was identified via immunological testing of 43 stray cats in Shanghai
[79]. Overall, the average seropositivity in home cats in China ranges between 15-25% [82-84].

Thus, as the definitive host, the cat plays a crucial role in transmission of 7. gondii and is the
main source of infection for humans. Serological studies show that infection rates vary significantly
depending on the region and type of cats, with stray cats generally being more frequently infected than
pet ones [84].

Other protozoa infections in cats. Coprological studies the cat population in Moscow revealed a
relatively diverse species composition of intestinal protozoa. Cysts of Giardia spp. were detected in
4.07%, and the subfamily Toxoplasmatidae oocysts were found in 0.48% of F. catus [85, 86]. A higher
protozoan infection rate was recorded among stray animals, with Giardiaspp. Cysts found in 5.8% of samples,
averaging 84.5 + 9.1 cysts per a microscope field [87]. In the Volga region, the most frequently reported
protozoa in F. catus were Giardia, Isospora, and Sarcocystis genera [88].
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During coprological examination of feces from 164 cats in Almaty Metropolis, Kazakhstan, the
prevalence of Giardia was significantly higher (p<0.05) in shelter cats (26.1%) compared to pet cats
(4.2%). The infection rate was also higher in young cats (18.8%) than in adults (8.3%). The antigen
presence was nearly twice higher in diarrheic cats than in those with firm stool. G. duodenalis prevalence
was slightly lower in males than in females [34].

The bibliography on the molecular epidemiology of Cryptosporidium spp. and G. duodenalis in cats
remains quite limited, although such studies are critical for assessing infection levels, genetic identity,
and the public health potential of these parasites. For example, in a molecular study of fecal samples
from 346 domestic cats in eastern China, Cryptosporidium spp. was detected in 2.3%, and G. duodenalis
in 1.4% of animals. Three cats had mixed infections of Cryptosporidium spp. and Tritrichomonas foetus,
while other mixed infections were not observed [89].

In Guangdong Province, China, PCR and genomic sequencing were used to identify and genotype
Cryptosporidium spp. and G. duodenalis in fecal samples from 418 cats. The overall infection rates
were 6.2% for Cryptosporidium spp. and 3.6% for G. duodenalis. Purebred cats were more susceptible
to Cryptosporidium spp. and G. duodenalis (12.4% and 10.8%, respectively). Cats under 6 months of
age had a Cryptosporidium spp. infection rate of 13.6%, significantly higher than older animals [90-97].

Thus, the level of cat infection with zoonotic protozoa generally correlates with human infection
rates in the reviewed regions and contributes to an unfavorable environmental safety status regarding
these parasitic diseases.

Conclusion

The data presented, along with preliminary pioneering research in Kazakhstan, suggest that cats in
Central Asia and neighboring countries serve as reservoirs for several zoonotic protozoan pathogens,
including Toxoplasma gondii, Cryptosporidium spp., and Giardia duodenalis. These parasites pose a
significant threat to both humans and animals but are often overlooked due to a lack of awareness at
the regional level. These pathogens and the diseases they cause can be classified as neglected feline and
human parasitic infections in Central Asia.

Given the high epidemiological burden and real risk of cross-border transmission, comprehensive
studies on the molecular epidemiology of cat-borne zoonotic protozoa and systematic monitoring
among human populations, definitive and intermediate hosts, and in the environment are essential. To
implement the One Health concept, it is necessary to consolidate scientific support and coordinate the
work of public health, veterinary, and ecological services at an intergovernmental level.
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