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Abstract. The objective of this study was to investigate the epidemiology of toxo-
plasmosis in stray cats in Bangkok. Sera were collected during 2006 and examined
by Sabin-Feldman dye test. Five hundred sixty-four male and 926 female cats in
and around monasteries from 50 districts were collected. Toxoplasma gondii was
detected in 72 (4.8%) of 1,490 cats. The prevalence was significantly higher in fe-
males (5.6%) than in males (3.6%). Cats more than 5 years old had the highest
infection rate (5.1%). Fifty-six percent (28/50) of areas were positive for T. gondii in
cats. Our results show T. gondii is widespread in stray cats in Bangkok. It is essen-
tial to control the number of stray cats in order to reduce the transmission of toxo-
plasmosis to animals and humans.
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INTRODUCTION

Toxoplasmosis is a zoonosis that af-
fects both animals and humans world-
wide. This disease is of economic impor-
tance in regard to animal reproduction,
and has become a public health concern
since it leads to abortions and neonatal
complications in humans. Toxoplasmic
encephalitis has been reported as a cause
of death in immune compromised indi-

viduals with AIDS (Luft et al, 1984). In
Thailand, 21.3% of HIV-seropositive and
13.1% of HIV-seronegative pregnant
women have been reported to be positive
for T. gondii antibodies (Chintana et al,
1998). Among HIV-seropositive individu-
als with T. gondii antibodies, 43.2% exhibit
clinical symptoms and signs of T. gondii
involving the eyes and central nervous
system (Sukthana et al, 2001).

Cats play an important role in the
spread of toxoplasmosis because they are
the only animals that excrete resistant oo-
cysts into the environment (Silva et al,
2001). Although the disease is also trans-
mitted transplacentally or by ingesting the
meat of T. gondii-infected animals, there is
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evidence that T. gondii infection is not
maintained in the environment in the ab-
sence of cats (Munday, 1972; Wallace et al,
1972; Dubey et al, 1997). In Bangkok, large
numbers of stray cats are found roaming
the streets, fresh markets, public places
and Buddhist monasteries (Jittapalapong
et al, 2003). These stray cats act as sources
of many zoonotic diseases, such as rabies,
cat-scratch disease, ehrlichiosis and toxo-
plasmosis.

The standard diagnosis of toxoplas-
mosis in cats is based on coprological di-
agnosis. However, the results are difficult
to interpret since oocysts of T. gondii in
cat feces are usually few in number
(Dubey and Beattie, 1988). The latex ag-
glutination test (LAT) is widely used for
the serological diagnosis of toxoplasmo-
sis. Serological studies in Thailand have
shown widespread T. gondii infection: 1.2-
4.6% of humans (Sukthana et al, 2001),
11% of cats (Jittapalapong et al, 2007),
9.4% of dogs (Jittapalapong et al, 2007),
27.9% of goats (Jittapalapong et al, 2005),
4.9% of rodents (Jittapalapong et al, 2006),
4-22.3% of dairy cows in northeastern
Thailand (Jittapalapong et al, 2008), 15.4%
of captive felids (Thiangtham et al, 2006)
and 25.6% of elephants (Tuntasuvan et al,
2001). Serological surveys are good indica-
tors of the occurrence of T. gondii infection
in cats because serologically positive cats
probably shed oocysts (Dubey and
Thulliez, 1989). However, the LAT has lim-
ited detection since it was designed as a
screening test with limited specificity
(Dubey et al, 1997). Of the few available se-
rodiagnostic methods, the Sabin-Feldman
dye test is the gold standard test (Reiter-
Owona et al, 1999) for detecting T. gondii
(IgG) antibodies. In the present study, the
prevalence of T. gondii in stray cats in the
Bangkok metropolitan areas was investi-
gated using the Sabin-Feldman dye test.

MATERIALS AND METHODS

Study areas
Stray cat were selected by simple ran-

domization. Blood was sampled from 10
stray cats from each of three monasteries
per district; 15 to 30 cats were sampled
form each district depending on the num-
ber of monasteries. All 50 districts in
Bangkok were sampled.

Samples
A total of 1,490 blood samples were

collected from March to May, 2006. The
animals were gently restrained, and 3 to 5
ml of blood was drawn from the jugular
vein, sera were separated and stored at
-40ºC until used. Each cat was thoroughly
examined and searched for ectoparasites.
The age, sex, health status and environ-
mental condition were recorded. Health
condition criteria were as follows: good
condition: healthy, invisible crest of ileum,
no dehydration, no clinical signs of disease
including normal mucous membranes;
poor condition: unhealthy, visible crest of
ileum, weak, dehydrated, purulent ocular
or nasal discharge, or clinical signs of ill-
ness observed. Environmental conditions
were also classified as good:  monastery
grounds were clean with good adminis-
tration of animal habitation; poor: dirty,
disordered monastery grounds and poor
administration with left over food.
Sabin-Feldman dye test

All sera samples taken from cats were
kept at 4°C until used.  Toxoplasma IgG an-
tibody was determined from each serum
sample using the Sabin-Feldman dye test
(Sabin and Feldman, 1948) which is highly
specific and sensitive, and is regarded as
the reference method for the serodiagno-
sis of toxoplasmosis. A value of >4 IU or a
titer of at least 1:16 was taken as the thresh-
old for positivity as recommended by
Reiter-Owona et al (1999).  One hundred
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microscopic fields were examined before
reporting the sample as negative.

Statistical analysis
Chi-square and Number Cruncher

Statistical System (NCSS) version 2000
(Number Cruncher Statistical System LLC,
Kaysville, Utah, USA) programs were
used to assess differences in the prevalence
and intensity of infection. Analysis was
also undertaken to investigate environ-
mental variables correlated with infection
patterns, as determined by the probabil-
ity that individual cats were infected. A
p-value ≤ 0.05 was considered significant.

RESULTS

Toxoplasma gondii antibodies were de-
tected in 72 (4.8%) of 1,490 cat blood
samples. The prevalence of T. gondii infec-
tion was highest in cats >5 years old (5.1%)
(Table 1). Stray cats at 6-years old had the
highest percentage of positives (6.8%)
among the age groups (Table 2). The pro-
portion of females (5.6%) testing positive
for T. gondii antibodies was not signifi-
cantly higher than that of males (3.6%) (p
> 0.05).

The prevalence of T. gondii by district
is shown in Fig 1. The districts showed
variations in the rate of T. gondii-positive
cat blood samples. Fifty-six percent (28/50)
of the districts examined had T. gondii-
positive cat blood samples.

DISCUSSION

The prevalence of T. gondii in cats var-
ies depending on type (stray or domestic),
age, method of testing and geographic lo-
cation (Dubey et al, 2002). Maruyama et al
(2003) found 5.4% of pet cats in Japan were
positive for T. gondii. In our study, stray cats
positive by Sabin-Feldman dye test (4.8%)
were fewer than pet cats by latex aggluti-

nation (LAT) (23.1%) (Nishikawa et al,
1989), hospitalized cats by hemagglutina-
tion test (57.5%) (Sriwaranard et al, 1981)
or stray cats by LAT (11%) (Jittapalapong
et al, 2007) in Thailand. These variations
may be due to differences in the technique,
the environmental, and the sample size
(Dubey and Beattie, 1988). The present
study examined samples collected from all
districts in Bangkok. The data show
T. gondii infection in cats is prevalent in 56%
of Bangkok districts. The prevalence of
T. gondii in cats was found to vary depend-
ing on the area, number of monasteries,
density of animals in the district and the

Fig 1–Distribution of T. gondii infection in stray
cats in 50 districts of Bangkok, Thailand.
Shaded districts are those with T. gondii
infected cats.
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economic status of people living in that
area.

In Japan, no significant difference was
observed in the seroprevalence of T. gondii
by sex of the cat (Maruyama et al, 2003). In
our study the rate of positive female cats
was not significantly higher than male cats
(p=0.071). Most cats in Thailand are raised

either outdoors or both outdoors and in-
doors. The prevalence of T. gondii infection
in indoor cats is normally lower than in
outdoor cats (Dubey and Beattie, 1988).
Stray cats are infected by eating infected
rodents (Dubey and Beattie, 1988) or
through oocyst contamination of the en-
vironment. Since infected stray cats are
capable of shedding oocysts in public
places (Jittapalapong et al, 2003), other
animals and humans may become infected
due to contamination of the environment.

This study emphasizes the potential
role of stray cats as a source of toxoplas-
mosis transmission to humans in Bangkok.
This information is  important for public
health, because cats are one of the most
popular pets in Bangkok and frequently
come into close contact with humans
(Frenkel et al, 1995). These cats may con-
taminate the environment, thus exposing
humans, and particularly children, to pos-
sible T. gondii infection.

Age Number positive/ Percent
(in years) Number of samples positive

1 7/138 5.1%
2 17/405 4.2%
3 17/414 4.1%
4 19/310 6.1%
5 7/149 4.1%
6 5/74 6.8%
Total 72/1,490 4.8%

Table 2
Prevalence of T. gondii infection in stray

cats by age.

Factors No. of positive (%)/ Odds ratio p-value Chi-square df
No. of  sample (95 CI)

 Age group 0.911 0.1851 2
<3 years 26/573 (4.5) 1
3-5 years 35/703 (5.0) 1.10 (0.66-1.85)
>5 years 11/214 (5.1) 1.14 (0.55-2.35)

Sex 0.071 3.264 1
Male 20/564 (3.6) 1
Female 52/926 (5.6) 1.62 (0.96-2.74)

Health 0.788 0.073 1
Good 68/1,396 (4.9) 1
Poor 4/94 (4.3) 0.87 (0.31-2.43) 1

Environment 0.004 8.276
Good 53/853 (6.2) 1
Poor 19/637 (3.0) 0.46 (0.27-0.79)

Total 72/1,490 (4.8)

Table 1
Factors associated with T. gondii infection in stray cats, Bangkok Thailand.



T. GONDII INFECTION OF BANGKOK STRAY CATS

Vol  41  No. 1  January  2010 17

ACKNOWLEDGEMENTS

The authors gratefully acknowledge
the services of the veterinary students and
caretakers in the monasteries. This re-
search was financially supported by Pfizer
Company, Thailand and for publishing
costs by Kasetsart University Research De-
velopment Institution (KURDI).

REFERENCES

Chintana T, Sukthana Y, Bunyakai B, Lekkla
A. Toxoplasma gondii antibody in pregnant
women with and without HIV infection.
Southeast Asian J Trop Med Public Health
1998; 29: 383-6.

Dubey JP, Beattie CP. Toxoplasmosis of animals
and man. Boca Raton, Florida: CRC Press,
1988: 1-220.

Dubey JP, Thulliez P. Serologic diagnosis of
toxoplasmosis in cats fed Toxoplasma gondii
tissue cysts. J Am Vet Med Assoc 1989; 194:
1297-9.

Dubey JP, Roller EA, Smith K, Kowok OCH,
Thulliez P. Low seroprevalence of Toxo-
plasma gondii in feral pigs from a remote
island lacking cats. J Parasitol 1997; 83:  839-
41.

Dubey JP, Saville WJA, Stanek JF, Reed SM.
Prevalence of Toxoplasma gondii antibod-
ies in domestic cats from rural Ohio. J
Parasitol 2002; 88: 802-3.

Frenkel JK, Hassanein KM, Hassanein RS,
Brown E, Thulliez P, Quintereo-Nunez R.
Transmission of toxoplasmosis in Panama
City, Panama: a five year prospective
study of children, cats, rodents, birds, and
soil. Am J   Trop Med  Hyg 1995; 53: 458-68.

Jittapalapong S, Pinyopanuwat N, Boonchob
S, Chimnoi W, Jansawan W. Impact on
animal rearing or yielding in the public
land in Thailand. A manual of regulation
of animal rearing or yielding in the pub-
lic land of Thailand. Bangkok, Thailand:
Kasetsart University Press, 2003: 1-120.

Jittapalapong S, Nimsupan B, Pinyopanuwat

N, Chimnoi W, Kabeya H, Maruyama S.
Seroprevalence of Toxoplasma gondii anti-
bodies in stray cats and dogs in the
Bangkok Metropolitan areas, Thailand.
Vet Parasitol 2007;145: 138-41.

Jittapalapong S, Pinyopanuwat N, Chimnoi W,
et al. Seroprevalence of Toxoplasma gondii
infections of rodents in Thailand [Ab-
stract]. Bangkok: Joint International Tropi-
cal Medicine Meeting 2006 and the 6th

Asia-Pacific Travel Health Conference, 29
November-1 December 2006.

Jittapalapong S, Sangvaranond A, Pinyo-
panuwat N, et al. Seroprevalence of Toxo-
plasma gondii infection in domestic goats
in Satun Province, Thailand. Vet Parasitol
2005; 127: 17-22.

Jittapalapong S, Sangvaranond A, Inpankaew
T, et al. Seroprevalence of Toxoplasma gondii
infections of dairy cows in northeastern
Thailand. Southeast Asian J Trop Med Pub-
lic Health 2008; 39: 1-5.

Luft BJ, Brooks RG, Conley FK, McCabe RE,
Remington JS. Toxoplasmic encephalitis
in patients with acquired immune defi-
ciency syndrome. JAMA 1984; 252: 913-17.

Maruyama S, Kabeya H, Nakao R, et al.
Seroprevalence of Bartonella henselae, Toxo-
plasma gondii, FIV and FeLV infections in
domestic cats in Japan. Microbiol Immunol
2003; 47: 147-53.

Munday BL. Serological evidence of Toxoplasma
infection in isolated groups of sheep. Res
Vet Sci 1972; 13: 100-2.

Nishikawa H, Tuntasuvan D, Triwanatham N.
Preliminary survey of toxoplasmosis in
dog, cat, and human. J Trop Med Parasitol
1989; 12: 53-9.

Reiter-Owona I, Petersen E, Joynson D, et al. The
past and present role of the Sabin-Feldman
dye test in the serodiagnosis of toxoplas-
mosis. Bull World Health Organ 1999; 77:
929-35.

Sabin AB, Feldman HA. Dyes as microchemi-
cal indicators of a new immunity phenom-
enon affecting a protozoon parasite (Toxo-
plasma). Science 1948; 108: 660-3.



SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

18 Vol  41  No. 1  January  2010

Silva JCR, Ogassawara S, Adania CH, et al.
Seroprevalence of Toxoplasma gondii in
captive neotropical felids from Brazil. Vet
Parasitol 2001; 102: 217-24.

Sriwaranard P, Jansawan W, Satayapunt C. Se-
rologic diagnosis of toxoplasmosis in do-
mestic cats. Kaset Vet 1981; 2: 20-6.

Sukthana Y, Chintana T, Spatanapong W,
Siriphan C, Lekkla A, Cheabchalrad R.
Predictive value of latex agglutination test
in serological screening for Toxoplasma
gondii. Southeast Asian J Trop Med Public

Health 2001; 32: 314-8.
Thiangtum K, Nimsuphun B, Pinyopanuwat

N, et al. Seroprevalence of Toxoplasma
gondii in captive felids in Thailand. Vet
Parasitol 2006; 136: 351-5.

Tuntasuvan D, Mohkaew K, Dubey JP.
Seroprevalence of Toxoplasma gondii in el-
ephants (Elephus maximus indicus) in Thai-
land. J Parasitol 2001; 87: 229-30.

Wallace GD, Marshall L, Marshall M. Cats, rats,
and toxoplasmosis on a small Pacific is-
land. Am J Epidemiol 1972; 95: 475-82.


