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Abstract. Toxoplasma gondii is one of the most common protozoan parasites with widespread
distribution globally. However, little information is available about the seroprevalence of T.

gondii infection in geese (Anser domestica) in China. In the present study, the seroprevalence
of T. gondii in geese were investigated in Hunan province, China. A total of 900 serum
samples were collected from ten administrative regions in Hunan province, China, and assayed
for T. gondii antibodies by Indirect Haemagglutination (IHA) test. Overall, 21.1% of the
animals were positive for T. gondii antibodies. The results of the present survey indicated the
presence of T. gondii infection in geese in Hunan province, China. Therefore, it is important
to execute integrated control strategies and measures to prevent and control T. gondii

infection in geese in this province. This is the first report seroprevalence of T. gondii in geese
in Hunan province, China.

INTRODUCTION

Toxoplasma gondii is a cosmopolitan
obligate intercellular protozoan parasite that
can infect humans and a wide range of
animals, and can causes toxoplasmosis
(Cañón-Franco et al., 2014; Daryani et al.,
2014). Human T. gondii infection is one of
the most important public health problems
that affects one-third of the human population
(Tenter et al., 2000). In most adults it does
not cause serious illness; however, blindness
and mental retardation can be caused in
congenitally infected children and severe
diseases in those with compromised
immunity (Zhou et al., 2011; Lopes et al.,
2014). T. gondii can be acquired by oral
ingestion of undercooked meat containing
tissue cysts or oocysts from the environment
contaminated with infected cat feces, such
as soil, foods and water (Elmore et al., 2010).

In avian, the main clinical signs of
toxoplasmosis were anorexia, emaciation,

diarrhoea, blindness and sudden death
(Dubey, 2010). Surveys of seroprevalence of
T. gondii infection in geese have been
reported throughout the world (Sroka, 2001;
Bártová et al., 2009; Maksimov et al., 2011),
and there have also been surveys of T. gondii

infection in geese in several cities of China
(Yan et al., 2011; Yang et al., 2012; Rong et al.,
2014). The People’s Republic of China (PRC)
is one of the largest producers of geese in the
world, and Hunan province, China is one
of the major geese producers in the PRC.
However, there have been no reports of T.

gondii infection in geese in Hunan province,
China. Therefore, investigation of T. gondii

infection in geese in Hunan province, China
has important implications for the prevention
and control of T. gondii infection in humans
and animals in Hunan province, China.

The objective of the present investi-
gation was to examine the seroprevalence
of T. gondii in geese in Hunan province,
subtropical China. The results should provide
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base-line data for recommendations with
regards to prevention and control of toxo-
plasmosis in geese in this region and
elsewhere.

MATERIALS AND METHODS

The study site

Hunan province is located in the southeastern
hinterland of China between the northern
latitudes 25º to 30º and eastern longitudes
109º to 134º. Climatically, it features a
subtropical monsoon climate, with an
average annual temperature of about 16 to
18ºC, and the average precipitation of 1200
to 1700 mm, which is more than twice of the
national average. Hunan province is divided
into 14 administrative divisions, and the City
of Changsha is the capital.

Collection and preparation of serum

samples

A total of 900 blood samples were collected
from ten representative administrative
regions in Hunan province, subtropical China
between September 2013 and September
2014 (Table 1). The numbers of geese reared
on each farm ranged from 1000 to 5000,
approximately. Before sampling, geese were
subjected to clinical examination to
determine their health status. Information

about each goose, such as age, medical
history, growth hormones, and weight were
collected. Healthy geese were randomly
selected for bleeding. Blood samples were
then centrifuged at 1,000 g for 10 min, and
the serum was collected and stored at -20ºC
until assayed.

Serological examination of T. gondii

isolates

Antibodies to T. gondii were tested by
Indirect Hemagglutination antibody (IHA)
using a commercially marketed kit (Lanzhou
Veterinary Research Institute, Chinese
Academy of Agricultural Sciences, Lanzhou,
Gansu Province, China). The procedures
were used according to the manufacturer’s
instructions and previous descriptions (Miao
et al., 2013; Jiang et al., 2014; Cong et al.,
2014). Samples that reacted at dilutions of
1:64 or higher were considered positive for
T. gondii antibodies. Samples that reacted
at dilutions of between 1:32 and 1:64 were re-
tested, and positive and negative controls
were included in each test.

Statistical analyses

The data were analyzed using PASW
Statistics 18 (IBM Corporation, Somers, NY,
USA); 95% confidence intervals (CI) are
given. The value of P<0.05 differences
between levels within factors and

Table 1. Seroprevalence of Toxoplasma gondii infection in domestic geese in different administrative
regions of Hunan province, subtropical China by indirect hemagglutination assay (IHA)

Region
    Positive No. in different titers

No. tested No. positive Prevalence (%)
1:64 1:128 1:256 1:512 1:1024

Xiangtan 6 4 6 3 2 100 21 21
Changsha 7 4 6 4 3 100 24 24
Yueyang 4 3 5 4 4 100 20 20
Yongzhou 6 5 7 3 4 100 25 25
Chenzhou 5 4 6 5 3 100 23 23
Shaoyang 4 3 5 4 3 100 19 19
Loudi 5  4 5 4 3 100 21 21
Changde 4 3 5 4 3 100 19 19
Huaihua 4 3 5 3 3 100 18 18
Total 45 33 50 34 28 900 190 21.1
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interactions were considered to be
statistically significant. The significance
was determined at the 95% confidence
interval using the EpiInfo program, version
6.04 (Dean et al., 1995).

RESULTS AND DISCUSSION

The present investigation revealed a high
T. gondii seroprevalence (21.1%) in geese,
which is higher than those reported in
Guangzhou, Shenyang and Hainan, China
(Yan et al., 2011; Yang et al., 2012; Rong et al.,
2014), but was significantly lower than that
reported in Germany (Bártová et al., 2009;
Maksimov et al., 2011). Differences in T.

gondii seroprevalence are likely due to
differences in animal welfare, climate and
husbandry practices. The present and
previous studies (Yan et al., 2011; Yang et al.,
2012; Rong et al., 2014) indicated that T.

gondii infection was widespread in geese in
China. The present survey showed that T.

gondii seroprevalence in female geese
(22.5%) was the higher than those of male
geese (20%) (P>0.05); the differences were
not statistically significant. The present
survey indicated that T. gondii sero-
prevalence in adult geese (26.7%) was the
higher than those of young geese (15.6%)
(P<0.05), indicating that adult geese have
more opportunities for contact with T. gondii

oocysts.
The modified agglutination test (MAT),

enzyme linked immunosorbent assay
(ELISA), indirect fluorescent antibody test
(IFAT) and direct agglutination test (DAT)
are very sensitive and specific method for
T. gondii detection in avian species.
However, IHA is also considered one of the
most sensitive and specific serological
methods for detecting T. gondii antibodies,
which has been used extensively in many
animals, including pigs, horses, donkeys,
yaks, dogs, chickens (Beltrame et al., 2012;
Miao et al., 2013; Jiang et al., 2014; Cong et

al., 2014). Therefore, the present study used
IHA to detect T. gondii antibodies in geese
utilizing a commercially marketed kit.

Humans can acquire T. gondii infection
from domestic, wild or companion animals
(Montoya & Liesenfeld, 2000; Hill & Dubey,
2002; Zhou et al., 2011). The goose meat is
mainly consumed by people and other
carnivorous animals in China, and under
certain conditions, it is consumed raw or
undercooked. Therefore, infection in geese
could be of importance in the epidemiology
of toxoplasmosis, and persons in direct or
indirect contact with infected geese might
be at increased risk.

In conclusion, the results of the present
investigation revealed that T. gondii

infection in geese is prevalent in Hunan
province, subtropical China. Therefore, it is
important to execute integrated control
strategies and measures to prevent and
control T. gondii infection in geese in this
province. This is the first report documenting
the occurrence of T. gondii genotype in
geese Hunan province, subtropical China.

REFERENCES

Bártová, E., Sedlák, K. & Literák, I. (2009).
Serologic survey for toxoplasmosis in
domestic birds from the Czech Republic.
Avian Pathology 38: 317-320.

Beltrame, M.A., Pena, H.F., Ton, N.C., Lino,
A.J., Gennari, S.M., Dubey, J.P. & Pereira,
F.E. (2012). Seroprevalence and isolation
of Toxoplasma gondii from free-range
chickens from Espírito Santo state,
southeastern Brazil. Veterinary Para-

sitology 188: 225-230.
Cañón-Franco, W.A., López-Orozco, N.,

Gómez-Marín, J.E. & Dubey, J.P. (2014).
An overview of seventy years of
research (1944-2014) on toxoplasmosis
in Colombia, South America. Parasites

Vectors 7: 427.
Cong, W., Meng, Q.F., Song, H.Q., Zhou, D.H.,

Huang, S.Y., Qian, A.D., Su, C. & Zhu, X.Q.
(2014). Seroprevalence and genetic
characterization of Toxoplasma gondii

in three species of pet birds in China.
Parasites Vectors 7: 152.



369

Daryani, A., Sarvi, S., Aarabi, M., Mizani, A.,
Ahmadpour, E., Shokri, A., Rahimi, M.T.
& Sharif, M. (2014). Seroprevalence of
Toxoplasma gondii in the Iranian
general population: a systematic review
and meta-analysis. Acta Tropica 137:
185-194.

Dean, A.G., Dean, J.A. & Coulombier, B.
(1995). Epi Info, Version 6: A Word-
processing, database, and statistics
program for public health on IBM-
compatible microcomputers. Center for

Disease Control and Prevention,

Atlanta, Georgia, USA.
Dubey, J.P. (2010). Toxoplasma gondii

infections in chickens (Gallus

domesticus): prevalence, clinical
disease, diagnosis and public health
significance. Zoonoses and Public

Health 57: 60-73.
Elmore, S.A., Jones, J.L., Conrad, P.A., Patton,

S., Lindsay, D.S. & Dubey, J.P. (2010).
Toxoplasma gondii: epidemiology, feline
clinical aspects, and prevention. Trends

in Parasitology 26: 190-196.
Hill, D. & Dubey, J.P. (2002). Toxoplasma

gondii: transmission, diagnosis and
prevention. Clinical Microbiology and

Infection 8: 634-460.
Jiang, H.H., Zhang, W.B., Zhao, L., Zhou, D.H.,

Song, H.Q., Xu, C.M., Deng, S.Z. & Zhu, X.Q.
(2014). Seroprevalence of Toxoplasma

gondii infection in pigs in Jiangxi
Province, Southeastern China. Food-

borne Pathogens Disease 11: 362-365.
Lopes, A.P., Dubey, J.P., Dardé, M.L. & Cardoso,

L. (2014). Epidemiological review of
Toxoplasma gondii infection in humans
and animals in Portugal. Parasitology

141: 1699-1708.
Maksimov, P., Buschtöns, S., Herrmann, D.C.,

Conraths, F.J., Görlich, K., Tenter, A.M.,
Dubey, J.P., Nagel-Kohl, U., Thoms, B.,
Bötcher, L., Kühne, M. & Schares, G.
(2011). Serological survey and risk
factors for Toxoplasma gondii in
domestic ducks and geese in Lower
Saxony, Germany. Veterinary Para-

sitology 182: 140-149.

Miao, Q., Wang, X., She, L.N., Fan, Y.T., Yuan,
F.Z., Yang, J.F., Zhu, X.Q. & Zou, F.C.
(2013). Seroprevalence of Toxoplasma

gondii in horses and donkeys in Yunnan
Province, Southwestern China. Parasites

Vectors 6: 168.
Montoya, J.G. & Liesenfeld, O. (2000).

Toxoplasmosis Lancet 363: 1965-1976.
Rong, G., Zhou, H.L., Hou, G.Y., Zhao, J.M., Xu,

T.S. & Guan, S. (2014). Seroprevalence,
risk factors and genotyping of Toxo-

plasma gondii in domestic geese (Anser

domestica) in tropical China. Parasites

Vectors 7: 459.
Sroka, J. (2001). Seroepidemiology of

toxoplasmosis in the Lublin region.
Annals of Agricultural and Environ-

mental Medicine 8: 25-31.
Tenter, A.M., Heckeroth, A.R. & Weiss, L.M.

(2000). Toxoplasma gondii: from
animals to humans. International

Journal for Parasitology 30: 1217-1258.
Yan, C., Yue, C.L., Zhang, H., Yin, C.C., He, Y.,

Yuan, Z.G., Lin, R.Q., Song, H.Q., Zhang,
K.X. & Zhu, X.Q. (2011). Serological
survey of Toxoplasma gondii infection
in the domestic goose (Anser domestica)
in southern China. Zoonoses and Public

Health 58: 299-302.
Yang, N., Mu, M.Y., Li, H.K., Long, M. & He,

J.B. (2012). Seroprevalence of Toxo-

plasma gondii infection in slaughtered
chickens, ducks, and geese in Shenyang,
northeastern China. Parasites Vectors

5: 237.
Zhou, P., Chen, Z., Li, H.L., Zheng, H., He, S.,

Lin, R.Q. & Zhu, X.Q. (2011). Toxoplasma

gondii infection in humans in China.
Parasites Vectors 4: 165.


