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Introduction: To investigate the prevalence of Tritrichomonas foetus,

Pentatrichomonas hominis, Giardia intestinalis, Cryptosporidium, Microsporidium,

and Sarcocystis in domestic cats in Anhui Province, China, and their potential role as

zoonotic hosts for human infection, a total of 304 fecal samples from two different

sources were screened for the presence of related pathogens.

Methods: Using microscopy, along with polymerase chain reaction (PCR) or

nested PCR amplification, followed by genotyping through sequence analysis.

Results: The infection rates of T. foetus, P. hominis, G. intestinalis,

Cryptosporidium, Enterocytozoon bieneusi, and Sarcocystis were 5.6%, 0%, 1.7%,

0.7%, 2.6%, and 0%, respectively. The evolutionary relationships and genetic

characteristics of G. intestinalis based on the GDH gene, Cryptosporidium based

on the SSU rRNA gene, and E. bieneusi based on the ITS sequence were assessed:

five cases ofG. intestinaliswere identified, with four belonging to assemblage F and

one to zoonotic assemblage B, two Cryptosporidium cases were identified as

Cryptosporidium felis, and all eight E. bieneusi cases were identified as belonging

to group 1, with three cases being genotype D, three EbpA, and two EbpC.

Discussion: Age, neutering status, and deworming were identified as potential

risk factors. Further analysis revealed that diarrhea, as a clinical symptom, could

serve as an indicator for pathogen infection. Although the pathogen infection

rates detected in this study were relatively low, their zoonotic transmission

potential cannot be ignored. Therefore, special attention should be paid, and it

is essential to establish targeted prevention plans.
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1 Introduction

The health of pets has becoming a significant concern as the pet

industry continues to grow. Among companion animals, cats are

particularly vulnerable to gastrointestinal parasitic infections, which

threaten their health and pose zoonotic risks to humans (Morelli et al.,

2021). Common parasites include trichomonads, Giardia intestinalis,

Cryptosporidium, Microsporidium, and Sarcocystis (Lappin, 2005).

These parasites are distributed globally and can cause chronic

diarrhea and other gastrointestinal symptoms, mainly through the

ingestion of contaminated food or water (Ryu et al., 2007; Rosypal et al.,

2012; Li et al., 2019b; Itoh et al., 2020; Strazdaitė-Žielienė et al., 2022).

Trichomonads, such as Tritrichomonas foetus and

Pentatrichomonas hominis, are important pathogens causing chronic

diarrhea in cats, especially in the young or immunocompromised

individuals (Levy et al., 2003). Both species have been reported to infect

humans, emphasizing their zoonotic potential (Maritz et al., 2014).

Similarly, G. intestinalis exhibits host specificities, predominantly

infecting cats through assemblage F. Zoonotic assemblages A and B

have also been identified (Heyworth, 2016). Among Cryptosporidium

species in cats, host-specific strains like Cryptosporidium felis coexist

with zoonotic species such as Cryptosporidium parvum and

Cryptosporidium hominis (Önder et al., 2021). These species often

cause self-limiting diarrhea; however, transmission from companion

animals can lead to secondary infections, which may become severe or

life-threatening, particularly in immunocompromised individuals (Li

et al., 2021; Jiang et al., 2023). Microsporidium species, particularly

Enterocytozoon bieneusi, are increasingly recognized for their zoonotic

importance (Santıń and Fayer, 2011) and are considered among the

most frequently diagnosed species in human infections (Karim et al.,

2014). Group 1 genotypes often infect both humans and cats, while

other groups exhibit higher host specificity (Xu et al., 2016). Although

Sarcocystis infections in cats are less frequently reported, cats act as

definitive hosts for various species, underscoring their role in potential

disease transmission (Kirkpatrick and Dubey, 1987).

Although many global studies have examined feline parasitic

infections, systematic epidemiological data specific to China remain

scarce, particularly regarding their zoonotic potential. This study

focuses on assessing the prevalence of gastrointestinal parasites in

cat fecal samples from 12 cities in Anhui Province. The results aim

to enhance understanding of the epidemiology of these infections

and their risks to human health, providing valuable insights to

inform public health measures and reduce the likelihood of

zoonotic transmission.
2 Materials and methods

2.1 Ethical approval

This study adhered to the Guide for the Care and Use of

Laboratory Animals set forth by the Ministry of Health, China.
Abbreviations: PCR, polymerase chain reaction; PBS, phosphate-buffered saline;

NJ, Neighbor-Joining; OR, odds ratio; CI, confidence interval; MCL, Maximum

Composite Likelihood.
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The protocol received approval from the Research Ethics

Committee of the Anhui Agricultural University (number

AHAUB2022020). All cat owners participating in this study were

informed and consented to the examination. Throughout the

sample collection process, measures were taken to minimize any

stress or stimulation experienced by the animals.
2.2 Sample collection and
microscopic examination

During from July to December 2023, fecal samples from 304 pet

cats (Table 1) were collected from 11 veterinary clinics and 3

licensed catteries in 12 cities of Anhui Province, China (Figure 1).

The samples were stored in ice boxes and transported to the

Veterinary Parasite Laboratory, College of Animal Science and

Technology at Anhui Agricultural University in Hefei. All feces

samples were kept at 4°C until processing within one week. The

sample information included gender, age, neuter status (analyzed

among individuals older than 6 months), deworming status, and

health conditions (diarrhea, weight loss, vomiting and anorexia).

A small amount of feces was directly smeared onto a slide, mixed

with a few drops of phosphate-buffered saline (PBS) using a clean

toothpick to ensure even dispersion, and then covered with a cover

slip. Subsequently, the smears were examined under a microscope

using bright-field microscopy at magnifications of 100× and 400×.
2.3 DNA extraction and PCR detection

According to the manufacturer’s instructions, genomic DNA

was extracted from approximately 200 mg of fecal samples using the

TIANamp Stool DNA Kit (TIANGEN Biotech Co., Ltd., Beijing,

China) and stored at -20°C for subsequent PCR detection.

Specific target genes of T. foetus, P. hominis, G. intestinalis,

Cryptosporidium, E. bieneusi, and Sarcocystis were amplified to

determine the presence of pathogenic infections through PCR or

nested PCR. The primer sequences, product lengths, and annealing

temperatures are listed in Table 2. After amplification, the PCR

products were validated by agarose gel electrophoresis.
2.4 Cloning construction and sequencing

PCR-positive products were purified using the FastPure Gel

DNA Extraction Mini Kit (Vazyme Biotech Co., Ltd., Nanjing,

China), following the manufacturer’s instructions. The purified

products were cloned into the pCE2 TA/Blunt-Zero vector from

the 5 min TA/Blunt-Zero Cloning Kit (Vazyme Biotech Co., Ltd.,

Nanjing, China). The recombinant vectors were then transformed

into Escherichia coli DH5a competent cells (Tolobio, Shanghai,

China). Selective cloning was performed on Luria-Bertani (LB) agar

plates containing ampicillin resistance. Positive clones were

identified by PCR, and at least three positive clones

corresponding to each PCR product were sequenced to confirm

the sequence (Tsingke, Nanjing, China).
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2.5 Sequence and phylogenetic analyses

All positive sequences obtained by sequencing underwentmolecular

analysis and genetic identification to determine species. Nucleotide

sequences were assembled and edited using the Lasergene program

(DNASTAR, Inc, Madison, WI, USA). BLAST analysis was performed

on the nucleotide sequences in the GenBank database. Phylogenetic

relationships among species were evaluated using the Neighbor-Joining

(NJ) method in MEGA 11 (https://www.megasoftware.net/), with

branch reliability assessed by 1000 bootstrap replicates.

Phylogenetic trees representing the evolutionary relationships of

the species were subsequently constructed.

The obtained sequences were submitted to GenBank under the

following accession numbers: T. foetus rRNA/ITS sequences:

PP999319–PP999335, G. intestinalis GDH sequences: PQ084557–

PQ084561, Cryptosporidium 18S rRNA sequences: PQ008240–

PQ008241, E. bieneusi 18S rRNA sequences: PQ008242–

PQ008246, PQ411259-PQ411261.
2.6 Statistical analysis

Statistical analyses were conducted using GraphPad Prism

version 9.5 (GraphPad Software, San Diego, CA, USA). Fisher’s

exact test was employed to compare infection rates across various

categorical variables, including age, sex, neuter status, deworming

history, and clinical symptoms (such as diarrhea, weight loss,

vomiting and anorexia). The association between these factors

and gastrointestinal parasite infection was further assessed by

calculating the odds ratio (OR) with a 95% confidence interval
Frontiers in Cellular and Infection Microbiology 03
(CI), which provided an estimate of the relative risk of infection for

each factor. Statistical significance was set at p < 0.05 for all tests.

All statistical analyses were two-tailed, and care was taken to

address potential biases due to small sample sizes or uneven

distributions across groups. This method ensured that the

identified risk factors were valid and offered meaningful insights

into the relationship between these factors and pathogen infection.
3 Results

3.1 Prevalence of gastrointestinal
protozoan infections – microscopy and
PCR results

All collected fecal samples (n=304) were examined using both

microscopy and PCR techniques. Microscopy identified 12 cases of

Giardia-like parasites. Based on previously recorded clinical

symptoms, all 12 cases presented with recurrent diarrhea.

According to the PCR results, 17 cases of T. foetus (5.6%), 5 cases

of G. intestinalis (1.6%), 2 cases of Cryptosporidium (0.7%), and 8

cases of E. bieneusi (2.6%) were identified, while P. hominis and

Sarcocystis were not detected (Table 1). Among these, there were

two cases of mixed infection with T. foetus and G. intestinalis,

originating from Hefei and Wuhu, respectively. The detection rate

of T. foetus was highest in Hefei (12%, 6/50; p=0.04), and the highest

detection rate of G. intestinalis was found in Huangshan (7.7%, 2/

26; p=0.06). The detection rates of E. bieneusi were highest in

Fuyang (8%, 2/25; p=0.13) and Hefei (8%, 4/50; p=0.03), while the

only two cases of Cryptosporidium were detected in Hefei.
TABLE 1 Cities and the number of collected cat fecal samples in Anhui Province, China, along with positive samples and corresponding infection
rates for each city.

Regions No. Samples
Positive samples and infection rates

T. foetus P. hominis G. intestinalis C. felis E. bieneusi Sarcocystis

Anqing 24 2 (8.3%) 0 0 0 1 (4.2%) 0

Bengbu 20 0 0 0 0 0 0

Chuzhou 35 3 (8.6%) 0 0 0 0 0

Fuyang 25 1 (4.0%) 0 0 0 2 (8.0%) 0

Hefei 50 6 (12.0%) 0 2(4.0%) 2 (4.0%) 4 (8.0%) 0

Huangshan 26 0 0 2 (7.7%) 0 0 0

Huaibei 21 0 0 0 0 0 0

Huainan 23 1 (4.3%) 0 0 0 1 (4.3%) 0

Ma’ansahn 20 0 0 0 0 0 0

Suzhou 19 2 (10.5%) 0 0 0 0 0

Wuhu 21 1 (4.8%) 0 1 (4.8%) 0 0 0

Xuancheng 20 1 (5.0%) 0 0 0 0 0

Total 304 17 (5.6%) 0 5 (1.6%) 2 (0.7%) 8 (2.6%) 0
frontiersin.org

https://www.megasoftware.net/
https://doi.org/10.3389/fcimb.2025.1522176
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org


Zhang et al. 10.3389/fcimb.2025.1522176
The infection rates of pathogens in cats of different ages, sexes,

neutering status, and deworming conditions are shown in Table 3.

The detection rate varied by age. According to the age group data,

the detection rate in cats under 6 months (<6 months: 20.7%, 12/58;

p=0.005) was significantly higher than in those aged 6-12 months

(10.6%, 13/123; p=0.84) and over 12 months (>12 months: 4.1%, 5/

123; p=0.16). The data for gender groups did not show a significant

difference (p>0.05). The data for neutering status showed

differences, with a higher detection rate in the non-neutered

group (14.1%, 11/89; p=0.04). Similarly, there were differences in

deworming conditions, with the detection rate in the untreated

group (30.8%, 16/52) being significantly higher than in the treated

group (5.6%, 14/252) (p<0.0001).

Moreover, the odds ratio data (Table 3) showed that cats under

6 months of age (<6 months: OR=3.30, p=0.005) were more

susceptible to pathogen infection, indicating the susceptibility of

cats in this age group. Non-neutered cats (OR=3.02, p=0.04) also

had a significantly higher susceptibility to infection compared to

other cats. The untreated group (OR=7.56, p<0.0001) also

demonstrated a significant risk of pathogen transmission among

domestic cats.
3.2 Association between gastrointestinal
parasites and clinical symptoms

Among the 304 collected samples, there were 62 cats (Table 4)

exhibiting clinical symptoms, with 30 cases (48.4%) testing positive

for pathogens, including two cases of mixed infection. Odds ratio

data analysis was conducted to determine the risk factors associated

with the transmission of gastrointestinal protozoa. Specifically,

diarrhea (60.6%, 20/33; OR=2.92, p=0.047) may be a significant

risk factor for infection and can also serve as an important indicator

of gastrointestinal parasite infection.
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3.3 Cryptosporidium species in cats

DNA sequencing and sequence analysis of the 18s rRNA PCR

products from two Cryptosporidium-positive samples revealed that

both belong to C. felis (Table 5, Figure 2). The nucleotide sequence

with GenBank accession number PQ008240 showed 100% identity

to the sequence with accession number JN833576. The positive

isolate was detected in Shanghai. Notably, isolates with over 95%

identity have records of human hosts. The nucleotide sequence with

accession number PQ008241 exhibited 96.6% identity to the

sequence with accession number OL615019 (Köseoğlu et al.,

2022). This isolate was obtained from the feces of a stray cat in

Izmir, Turkey, and based on phylogenetic tree analysis, the sample

shows significant divergence.
3.4 Genotypes and phylogeny of
E. bieneusi in cats

DNA sequencing and sequence analysis of the ITS PCR products

from 8 E. bieneusi positive samples revealed the presence of three known

genotypes: D, EbpA, and EbpC (Table 5). Among them, EbpA is

considered to be associated with genotype D. The genotypes D and

EbpC differ in the ITS sequence by 1 to 6 single nucleotide

polymorphisms (SNPs). The number of detected cases for genotype D

and EbpA is the same (n=3), while EbpC has a detection count of (n=2).

Phylogenetic analysis of all E. bieneusi ITS genotypes identified in

this study shows that genotypes D (subgroup 1a), EbpC (1e), and EbpA

(1e) are classified into the first group of zoonotic pathogens (Figure 3).
3.5 Genetic assemblages of G. intestinalis
in cats

All five positive G. intestinalis PCR products were successfully

sequenced at the GDH locus. Through BLAST analysis,

comparisons were made with sequences in the GenBank database,

identifying that G. intestinalis belongs to Assemblages B and F

(Figure 4). Among them, Assemblage B is a zoonotic genetic

composition, while Assemblage F exhibits notable host specificity.

The sources, ages, and genders of the positive animals are shown

in Table 5.
4 Discussion

This is the first report describing the prevalence and genetic

characteristics of gastrointestinal parasites in cats from Anhui

Province, China, primarily detecting six pathogens: T. foetus, P.

hominis, G. intestinalis, Cryptosporidium, E. bieneusi, and

Sarcocystis. Apart from P. hominis and Sarcocystis, the remaining

pathogens were all detected. The prevalence of infection in the cats

investigated in Anhui Province in this study was 9.9% (30/304),

with two cases of mixed infections involving T. foetus and

G. intestinalis.
FIGURE 1

Geographical distribution of fecal samples used for detecting
intestinal protozoa in pet cats in Anhui Province, China. The shaded
areas indicate regions where related pathogens were detected, and
the legend shows the locations and types of sampling sites.
frontiersin.org

https://doi.org/10.3389/fcimb.2025.1522176
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org


TABLE 2 Primer names and sequences for the detection of T. foetus and other protozoan molecular identification, along with PCR cycling conditions.

uence (5’-3’) Cycling conditions Size(bp) Ref.

CTATATGAGACAGAACC 25s/94°C, 25s/56°C, 60s/72°C, 34cycles 347 (Felleisen et al., 1998)

GGATCAGTTTCGTTAA

TGCCGACAGAG 60s/95°C, 60s/64°C, 2min/72°C, 35cycles 339 (Gookin et al., 2007)

AGCCAATGCGAG

AGGATGCTTGAG 25s/94°C, 25s/58°C, 60s/72°C, 35cycles 778 (Homan et al., 1998.)

CGCTGGGATACT

TAATACATGCG PCR1,PCR2:
45s/94°C, 45s/55°C, 60s/72°C, 35cycles

820 (Xiao et al., 2004)

TTCGAAACAGGA

GTATTATTAGATAAAG

GGAACAACCTCCA

GATGAAGAG PCR1:30s/94°C, 30s/57°C, 40s/72°C,
34cycles
PCR2:30s/94°C, 30s/55°C, 40s/72°
C, 34cycles

392 (Karim et al., 2015)

TTTCGCGCTC

ATCTATGGCT

GGATCCAAGTG

TCTAAGTATAAGC PCR1,PCR2:
40s/94°C, 30s/50°C, 60s/72°C, 35cycles

960 (Lau et al., 2013)
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Species Target gene Primer Seq

T. foetus 5.8S rRNA and ITS1/ITS2 TFR3 CGGGTCTTC

TFR4 CCTGCCGTT

P. hominis 18S rRNA Th3 TGTAAACGA

Th5 CAACACTGA

G. intestinalis GDH GDH1 ATCTTCGAG

GDH4 AGTACGCGA

Cryptosporidium 18S rRNA cry18SF1 TTCTAGAGC

cry18SR1 CCCATTTCC

cry18SF2 GGAAGGGTT

cry18SR2 AAGGAGTAA

E. bieneusi ITS EBITS3 GGTCATAGG

EBITS4 TTCGAGTTC

EBITS1 GCTCTGAAT

EBITS2.4 ATCGCCGAC

Sarcocystis 18S rRNA 1L CCATGCATG

1H TATCCCCAT

3L CTAGTGATT

2H ACCTGTTAT
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T. foetus is the most common parasite causing diarrhea in cats

(Xenoulis et al., 2013), with reports from various countries and

regions around the world (Yao and Köster, 2015). However,

epidemiological studies of T. foetus in China are limited (Köster

et al., 2015). In this study, PCR detection of its conserved sequence

revealed a detection rate of 5.6% (Felleisen et al., 1998), making it

the most common parasite observed in this study, a rate similar to

that observed in Japan (8.8%) (Doi et al., 2012). Notably, there were

two cases of mixed infection with G. intestinalis, both cats being

under 1 year of age and having a history of diarrhea. In this study, P.

hominis was not detected. Cases of P. hominis infection in cats are

indeed rare (Romatowski, 2000; Bouzid et al., 2015), but its

potential risk as a zoonotic disease cannot be ignored.

G. intestinalis infections in cats have been reported in many

countries and regions, including Heilongjiang, Henan, Shanghai,

and Guangdong in China (Bouzid et al., 2015; Li et al., 2015; Xu

et al., 2016; Pan et al., 2018; Li et al., 2024). In this study, the

infection rate was 1.6%. Sequence analysis identified one isolate as

assemblage B, and the other four as assemblage F. Consistently,

assemblage F is the most common genotype found in cats (Feng and

Xiao, 2011). As G. intestinalis is recognized as a zoonotic pathogen,

its zoonotic potential and the contribution of animal sources to the

human disease burden are particularly important. One isolate in

this study belonged to assemblage B, which aligns with reports of

human infections and may represent a novel subtype within sub-

assemblage BIV (Abe and Teramoto, 2012). At the same time,

although assemblage F exhibits host specificity to cats, there is still a
Frontiers in Cellular and Infection Microbiology 06
risk of human infection in areas with poor sanitary conditions

(Pipiková et al., 2020).

Global epidemiological surveys on Cryptosporidium are

numerous, with infection rates ranging from 0.6% to 40.8%

(Meng et al., 2021). In China, detailed reports on the prevalence

and genetic characteristics of Cryptosporidium in cats are only

available for Heilongjiang, Henan, Shanghai, and Guangdong (Li

et al., 2015; Xu et al., 2016; Li et al., 2019a, 2024). In this study, the

infection rate of Cryptosporidium in cats was 0.7%, with both cases

detected in Hefei. Previous reports also indicated an infection rate

of 3.3% in cats in Hefei (Li et al., 2019c), which is similar to the

detection rate of 4% in Hefei cats in this study. The isolates in this

study were identified as C. felis, the most common species found in

cats, but in some developing countries, there are widespread cases of

human infections (Xiao, 2010).

Microsporidiosis in cats is an emerging zoonotic public health

issue that has gained some attention globally in recent years (Meng

et al., 2021). In this study, the infection rate of this pathogen was

2.6%, and phylogenetic analysis showed that all eight positive

isolates belonged to zoonotic Assemblage 1. In China, the

transmission of this pathogen is highly prevalent in water sources

(especially wastewater), providing an important medium for the

survival and spread of spores, whether through direct drinking

water or indirectly through irrigation, food washing, or bathing

water (Qiu et al., 2019). Therefore, the management of water

sources and sanitation measures in daily life are particularly

important. The global burden of microsporidiosis in cats is

significant, and the lack of sufficient research in developing

countries indicates that greater attention should be given to the

prevalence of microsporidiosis in cats.

Reports of Sarcocystis in cat feces are rare. A retrospective

analysis of related infections in North America found an infection

rate of only 0.1% (Nagamori et al., 2020). In this study, no cases of

Sarcocystis infection in cats’ feces were detected. Sarcocystosis

infections exhibit complete enzootic stability in most parts of

the world (Rommel, 1985). Domestic cats serve as definitive hosts

for several Sarcocystosis species, such as Sarcocystis felis, and wild

felids are also commonly infected (Cañón-Franco et al., 2016).
TABLE 3 Infection of the pathogen in different cats.

Variable
No.
Samples

Gastrointestinal protozoa

No.
Positive (%)

OR
(95%CI)

p-value

Age

<6 months 58 12 (20.7%) 3.30 (1.5-7.4) 0.005**

6-12 months 123 13 (10.6%) 1.14 (0.5-2.4) 0.84

≥12 months 123 5 (4.1%) 0.45 (0.2-1.2) 0.16

Gender

Male 155 17 (11.0%) 1.29 (0.6-2.7)
0.57

Female 149 13 (8.7%) 0.78 (0.4-1.6)

Neutered

Yes 157 7 (4.7%) 0.33 (0.1-0.9)
0.04*

No 89 11 (14.1%) 3.02 (1.1-7.8)

Deworming

Yes 252 14 (5.6%) 0.13 (0.1-0.3)

<0.0001****
No 52 16 (30.8%)

7.56
(3.3-16.5)
When p<0.05 and OR>1, potential risk factors for infection are considered to exist.
* indicates statistical significance; ** indicates high statistical significance; **** indicates very
high statistical significance.
TABLE 4 Association between gastrointestinal parasites and
clinical symptoms.

Clinical
symptom

No.
Samples

Gastrointestinal protozoa

No.
Positive (%)

OR
(95%CI)

p-value

diarrhea 33 20 (60.6%) 2.92 (1.0-8.4) 0.047*

weight loss 8 3 (37.5%) 0.60 (0.1-2.7) 0.71

vomiting 13 5 (38.6%) 0.60 (0.2-2.0) 0.54

anorexia 8 2 (25.0%) 0.31 (0.1-1.4) 0.26

Total 62 30 (48.4%)
fro
When p<0.05 and OR>1, potential risk factors for infection are considered to exist.
* indicates statistical significance.
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Although cats are not as frequently associated with human

infections as other definitive hosts, their role in the zoonotic

Sarcocystis species life cycle should not be overlooked (Fayer

et al., 2015).

Meanwhile, we analyzed some related risk factors for infection,

and statistical analysis revealed that age, neutering status, and

deworming were potential risk factors with statistically significant

differences, which align with expectations. Young hosts are more

susceptible to infections due to weakened immunity, increasing

their infection risks. In this study, there were four cases from

veterinary clinics involving rescued stray kittens all exhibited
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clinical symptoms of emaciation and parasitic infections,

highlighting the higher risk faced by young cats in harsh

environments. Neutering, as the primary intervention for most

pet cats (Barrios et al., 2023), has previously been identified as a

potential risk factor for infection (Colella et al., 2022), possibly due

to reduced external exposure behavior in neutered cats (Mohamed

et al., 2013). However, due to the small sample size and lack of

behavioral data, we cannot conclusively determine whether

neutering directly leads to a higher or lower infection rate.

Interestingly, our three cases all come from catteries, all of which

provided fecal samples testing positive for pathogen infections.
FIGURE 2

Phylogenetic analysis of the 18s rRNA gene was performed using MEGA 11 software, revealing the phylogenetic relationships of the Cryptosporidium
species isolated in this study with other known species of the genus Cryptosporidium. Eimeria anatis (OL656104.1) was used as the root. The tree
was constructed using the NJ method based on the Maximum Composite Likelihood (MCL) model. The Cryptosporidium species discovered in this
study are marked with •.
TABLE 5 Species of Cryptosporidium, genotypes of E. bieneusi, and assemblages of G. intestinalis isolates determined by PCR and sequence analysis
in each positive animal.

City Sourcea Ageb Gender G. intestinalis Cryptosporidium E. bieneusi

Hefei VC 2 M Female C. felis

Hefei VC 8 M Male C. felis

Hefei VC 18 M Male Assemblage: F

Hefei VC 3 M Male Assemblage: F

Wuhu LC 11 M Male Assemblage:B

Huangshan VC 5 M Female Assemblage: F

Huangshan VC 8 M Female Assemblage: F

Fuyang LC 7 M Female EbpA

Hefei VC 9 M Female EbpC

Hefei VC 5 M Female D

Huainan VC 15 M Female D

Hefei VC 4 M Male D

Hefei VC 7 M Male EbpC

Bengbu VC 10 M Male EbpA

Fuyang LC 4 M Male EbpA
aVC, veterinary clinic; LC, licensed cattery.
bM, month.
frontiersin.org

https://doi.org/10.3389/fcimb.2025.1522176
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org


Zhang et al. 10.3389/fcimb.2025.1522176
Housing conditions and management practices in catteries may

increase the risk of infection to some extent (Gookin et al., 2004).

Gastrointestinal parasitic infections in cats are often accompanied

by clinical symptoms such as diarrhea, emaciation, vomiting, and

anorexia (Abbas et al., 2022). In this study, we found that diarrhea

frequently indicated the potential presence of parasitic infection.

Some samples exhibited extreme emaciation, which drew our

attention, and subsequent tests confirmed parasitic infections.

Although statistical analysis did not show significant differences,

the fact that parasites extract nutrients from the host’s

gastrointestinal tract to sustain their own life activities, leading

emaciation (Xenoulis et al., 2013), suggests that emaciation may

also indicate a possible infection.

The value of cats as pets has been extensively studied, and their

interactions with humans have gained significant attention (Turner,

2017; Hart et al., 2018). Therefore, we cannot ignore their potential

role as intermediate hosts for the transmission of parasites.

However, this study only involved collecting fecal samples from

pet cats, and no samples were collected from the owners.

Consequently, there is a lack of molecular evidence to assess the

potential transmission risk between pet cats and humans.

Unfortunately, as the number of samples from stray cats was very

limited, it was also difficult to make reliable comparisons regarding

the risk factors in different environments.

This study also detected genetic combinations of pathogens that

pose a risk of human infection, highlighting the importance of

monitoring zoonotic transmission. Pet owners should establish

targeted prevention plans, paying attention to outdoor exposure

to reduce the likelihood of infection. Additionally, regular

monitoring, eliminating exposure to infectious sources, and

isolating sick animals remain effective methods for reducing the

spread of pathogens.
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5 Conclusion

This study identifies the prevalence of T. foetus, P. hominis, G.

intestinalis, Cryptosporidium, E. bieneusi, and Sarcocystis in pet cats

in Anhui Province, along with their phylogenetic characteristics.

Although the prevalence is low, zoonotic combinations were

detected. Key risk factors include young age, lack of neutering,

and absence of deworming. Given the close contact between pet cats

and humans, infection risks for cat owners may rise. Targeted

management strategies are essential to reduce environmental

contamination and safeguard both pet and public health. Further

large-scale studies, including stray cats, are needed to evaluate the

zoonotic risks of these pathogens.
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