An Epidemiological Study of Food-borne
Toxocariasis —Fowl and Cattle as Paratenic Hosts

of Toxocara canis—
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Abbreviations : ELISA, enzyme-linked immunosorbent assay; OD, optical density; NR, Nagoya Rhode;
TenLES, Toxocara canis larva excretory-secretory ; B, 1 X g%y RGN
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Table 1. Recovery of T. canis larvae from the liver of fowls purchased from city
markets in Ishikawa, Ohita and Miyazaki prefecture

Prefecture Number of Number of livers Number of larvae
fowls examined with white spots® recovered

Ishikawa 26 11 0

Ohita 15 0 0

Miyazaki 7 0 0

9 Histopathological section revealed that white spots were composed of neutrophils

and eosinophils.

Table 2. Recovery of T. canis larvae from livers and
muscles of experimentally infected fowls?

W?eks Number (mean=%SD) of larvae from
in?e:;:iroﬂ Liver Muscle?
3 days 14.01+24.2 0
1 309.0+£57.9 0
2 222.51+92.5 1.8£3.0
3 353.04+133.3 0
5 187.8+£95.7 11.8+8.0
7 167.0£104.2 51.5%21.8
10 92.3£30.6 34.31+25.2
15 37.3£15.4 16.849.7
20 55.8+8.4 21.0+4.6

¥ Six thousand eggs were inoculated orally for each
fowl.
Y Musculus pectoralis profundus

3.0 (16

2.0

ELISA titer

0.0

Weeks after infection
Fig. 1. Changes in antibody titers of sera from fowls
infected with 7. canis. Each point represents mean+SD
of serum samples. ELISA titer of Y-axis was calculated
as described in Materials and Methods. Figures in
parenthesis indicate the numbers of fowls. examined.
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2. v O TenLES HtkDBH R
BHEAZBTHEIATVWEY v D5 b, 5200 (FERE

Suzu 8
0%(1.2£0.2)

Anamizu 10
105(1. 60. 2)

Nanao 10
0%(1.2£0.1)

Osimizu 10
0%(1.1+0.2)

Kanazawa 25

Matto 20 0%(1.3+0.2)

0%(1.3%0.2) /@
Neagari 5
o 0%(1.2%0.1) g Terai 20
Komatsu 2§ 0%(1.2£0.2)
0%(1.220.2)

Kaga 1
0%(1.0+0.1)
36

5.6%(1.610.2)

Fig.2. Geographic distribution of the poultry farms exami-
ned and the number of fowls tested. The number in
parentheses indicates average antibody titer=SD. The
number before parentheses indicates the rate of fowls
which showed antigen-positve.

Table 3. Antibody prevalence of fowls being bred in Ishikawa prefecture

Subject Number'of P/N ratio® Nurr}!?er (%) of Numbe}' .(%) of false-
fowls examined (mean=£S8D) positive fowls positive fowls
Floor-fed
fowls 36 1.61£0.20 2 (5.8) 15 (41.7)
Caged fowls 140 1.24+0.22 1.7 4 (2.9
Chicken
(6—10w) 27 0.92£0.21 0 0

9 Specific antibody titer against 7. canis larval ES antigen was measured with
enzyme-linked immunosorbent assay, and the result was expressed by P/N ratio as

described in Materials and Methods.

Table 4. Antibody prevalence of cattles being bred in Ishikawa prefecture

Subject Number qf P/N ratio® Nurpper (%) of NumbgrA (96) of false-
cattle examined (mean=+SD) positive cattles positive cattles

Breeding cattle

Cattle keeping

in cowshed 339 2.00%0.41 0(C O 22 (6.5)

Preserved serum 181 2.21£0.41 2 (1.D 8 (4.4

Total 520 2.07+0.42 2 0.4 30 (5.8)

Grasing cattle

Before pasturage 40 1.65+0.21 0 0

After pasturage 40 1.9940.27 0 . 0

 -Specific antibody against 7. canis larval ES antigen was measured with enzyrﬁe-linked
immunosorbent assay, and the result was expressed by titers as described in Materials and

~Methods. .
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T sz,

Suzu 33
0%(2.2%0.3)
Uchiura 6
0%(1.4£0.1)

Tatsuruhama 2
0%(1.7£0.1) @
Toriya 22

0%(2.0£0.2)[®

: ® o
Rokusei 14 Kashina 55

-
0%(2.2+0.4) 0%(2. 3% 0.3)
Uchinada 112 T:Ubata 8
0%(1.8+0.13) 0%(1.920.2)
Matto 38
0%(2.00.5)
Mikawa 16 X
0%(2.640.4) gi??k%ﬂfolg)
Neagari 1 (TE0.2
0%(2.0%0.1)
Torigoe 11
0%(1.7£0.3)

Fig.3. Geographic distribution of the cattle farms examined ~

and the number of cattle tested. The number in parenth-
eses indicates average antibody titer£SD. The. number
before parentheses indicates the rate of cattles which
showed antigen-positye.
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An Epidemiological Study of Food-borne Toxocariasis— Fowl and Cattle as Paratenic Hosts of Toxocara canis—
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Soc., 102, 828 —835 (1993)
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Abstract

Toxocariasis is a disease caused by the nematode larva of the genus Toxocara, including Toxocara canis. This disease is
usually generated by the ingestion of mature eggs that are scattered in soil. Recently, after eating raw beef or chicken, certain
patients showing high anti-Toxocara antibodies in their sera developed clinical features, such as ocular disorder or liver dys-
function, accompanied by an increase in eosinophils. Some investigators have therefore suspected that this disease may also
be a food-borne parasite. We investigated whether bovines or fowls could be paratenic hosts of T. canis, and we carried out a
sero-epidemiological survey of antibody prevalence in these animals. Chicken livers purchased from the city markets in the
Ishikawa, Ohita, and Miyazaki prefectures of Japan were examined for the presence of T. canis larvae by a digestion method.
No larva were detected in the livers. Experimental infection of fowls was conducted to determine whether fowls can be
paratenic hosts. Six-thousand eggs of T. canis were orally administered to 50-day old fowls (NR strain), and the larvae were
recovered from the liver and M. pectoralis profundus. Three days after infection, 0.23% of the larvae were recovered from
the chicken livers. The migration rate reached a plateau of 3.71 to 5.88% at 1 to 3 weeks after infection. Although this per-
centage decreased gradually, 0.39% of the larvae were still detected at 20 weeks of infection. The T. canis larvae migrated
more slowly in the somatic tissue of the fowls than that of mice, as determined in another study. Two weeks after infection,
only 0.03% of the larvae were recovered from the M. pectoralis profundus. The migration rate slightly increased (0.20-
0.86%) at 5 to 7 weeks after infection, and then remained fairly constant at a low level (0.28-0.50%) up to 20 weeks after
infection. However, all the larvae recovered were alive. Antibody titers of sera from infected fowls significantly increased at
3 weeks after infection, and reached a maximum value of 2.6610.20 at 7 weeks after infection. Thereafter, a high antibody
titer (2.5410.25 to 2.66+0.20) was maintained until 20 weeks of infection, although it gradually decreased. The average anti-
body titer of 36 ground-fed fowls was higher (1.61+0.20) than that of floor-caged fowls or middle-size nestlings (P<0.05).
Two antibody-positive fowls (5.6%) were found among the 36 ground-fed fowls. On the other hand, 2 out of 520 bovines
fed in Ishikawa prefecture were serologically positive against larval excretory-secretory antigens of T. canis, and the average
antibody titer was 2.0740.42. A geographical distribution of antibody prevalence revealed that bovines in the Noto district
demonstrated higher titer values (2.18+0.39) than those in the Kaga district (1.9110.40). Furthermore, during the pasturing
between spring and fall, antibody titers were significantly increased in all bovines, but no positive values were found. These
results indicate that fowls and bovines can be paratenic hosts of T. canis, although the number of the larvae retained in these
animals was small. Consequently, the ingestion of the raw meat or liver of these animals is a risk factor for the onset of toxo-
cariasis.



