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The presence of antibodies to Toxoplasma gondii in livestock and poultry was investigated by latex agglutination
tests; samples that agglutinated at dilutions of 1:64 or higherwere regarded as positive. Serawere collected from
fattening beef cattle (102 Japanese black, 105 crossbreeds and 114 castrated Holstein), culled dairy cattle
(101 Holstein), 100 horses, 115 fattening pigs and 235 chickens (163 free-range and 72 broilers) at abattoirs in
Gifu Prefecture, Japan, from August 2012 to August 2013. Antibodies to T. gondii were found in 7.3% (31/422)
in cattle, 5.2% (8/155) in pigs, but not in horses or chickens. These results suggest that toxoplasmosis may be
transmitted to humans via consumption of T. gondii-infected raw beef in Japan.

© 2014 The Authors. Published by Elsevier Ireland Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Toxoplasma gondii is an important zoonotic parasite that infects
many warm-blooded animals including livestock and poultry as inter-
mediate hosts [1–5]. The current global estimated incidence of congen-
ital toxoplasmosis is 190,100 cases a year in humans [6]. Human
toxoplasmosis is transmitted mainly through the ingestion of tissue
cysts in contaminated raw or undercookedmeat, or through sporulated
oocysts in soil andwater, or on vegetables. However, today's consumers
and many medical doctors in Japan believe that toxoplasmosis is only
transmitted by oocysts from cats or by tissue cysts in raw pork meat.
Japanese consume many kinds of raw meat in “sashimi (sliced raw
fish)” style foods. The rate of primary Toxoplasma infection during
pregnancy has been estimated at 0.25% in Japan, with raw meat con-
sumption recognized as a risk factor [7]. In view of this, we investigated
the seroprevalence of T. gondii in livestock and poultry.

Serawere collected from fattening beef cattle (102 heads of Japanese
black, 105 crossbred animals and 114 castratedHolstein) and 101 culled
dairy Holstein, 100 horses, 115 fattening pigs and 235 chickens (163
free-range and 72 broilers) at abattoirs in Gifu Prefecture, Japan, from
August 2012 to August 2013. Therefore, this survey is based not only
on a single prefecture, but reflects somewhat the current situation in
Japan. The presence of T. gondii antibodies in the animals was evaluated
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using a commercially available latex agglutination test (LAT) kit
(Toxocheck-MT; Eiken-Kagaku, Tokyo, Japan). Each serum sample was
diluted 16-fold in a diluting buffer and 25 μL of each diluted test sample
was re-diluted with an equal volume of buffered saline to obtain serial
2-fold dilutions from 1:32 to 1:1024. Samples that agglutinated at
1:64 or above were regarded as positive, according to the LAT kit
instructions. The LAT kit used in our study has been evaluated as a sero-
logic screening test for toxoplasmosis in animals and has been widely
used in serological surveys with various animal species [8–12]. Statisti-
cal analysis of T. gondii seroprevalence in the animals was performed by
Chi-square tests.

The T. gondii seropositive rate was 7.3% in cattle, and 5.2% in pigs
(Table 1). There were no seropositive horses or chickens. Japanese
black beef cattle had the highest seroprevalence value of all the breeds
of cattle (Table 1). It was significantly higher than that of the castrated
Holstein cattle (P b 0.01). The fattening periods of the Japanese blacks
were longer than those of the castrated Holsteins, but these periods
were not correlated with the presence of seropositive individuals or
the age of the cattle. The feeding and fattening methods may be very
different in Japanese blacks and other breeds. Further investigation of
the individual farms will be required to elucidate why differences in
T. gondii seroprevalence exist in cattle. T. gondii has been rarely isolated
from cattle worldwide [1], but we are not aware of any reports to isolate
it from Japanese beef cattle.

T. gondii has been isolated from goat meat in Okinawa [11] and
T. gondii seroprevalence in sheep was 28.7% in Hokkaido [12]. There
e under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.parint.2014.04.003&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://dx.doi.org/10.1016/j.parint.2014.04.003
mailto:alaeuris@violin.ocn.ne.jp
http://dx.doi.org/10.1016/j.parint.2014.04.003
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://www.sciencedirect.com/science/journal/13835769


Table 1
Seroprevalence and titer of Toxoplasma gondii in livestocks and chickens at abattoirs in Gifu, Japan.

Breed Range of age (Av.) Seropositive No. of positive/examined Titer of antibodies

1:64 1:128 1:256 1:512
Cattle Beef Japanese black 19–40 (28.0) months 13.7% 14/102 10 2 1 1

Crossbred 18–49 (27.6) months 4.8% 5/105 4 1
Castrated Holstain 17–31 (21.8) months 3.5% 4/114 3 1

Discard Dairy Holstain 23–166 (69.6) months 7.9% 8/101 6 2
Total 7.3% 31/422 23 5 1 2
Pig Fattening LWD 6 months 5.2% 8/155 8
Horse Percheron etc. 2–7 years 0.0% 0/100
Chicken Broiler 51–53 days 0.0% 0/103

Free-range 83–90 days 0.0% 0/163
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are no recent reports of T. gondii infection in other Japanese livestock.
Our study suggests that toxoplasmosis may be transmitted to humans
via consumption of cyst-infected rawbeef in Japan. To prevent infection,
before consumption, meat needs to be thoroughly cooked to inactivate
T. gondii tissue cysts.

The authors thank the abattoir staff and the meat inspection office
staff for their support with sample collection.We also thankMs. Kaneko
for her advice about the manuscript.
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