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Abstract. We have been conducting surveys of schistosomiasis mekongi along the Mekong river
in Cambodia since 1997. We attempted to detect canine schistosome infection during the survey
in 2000 because dogs were reported to be natural reservoirs of the Mekong schistosome in Lao
PDR. A total of 28 canine fecal samples were collected in Kbal Chuor village, Kratie Province
and examined for schistosome eggs. One specimen had schistosome eggs (positive rate = 3.6%;
egg density = 100/gram stool), which showed characteristics of Schistosoma mekongi. During the
2001 survey, one out of 310 canine stool samples was positive for schistosome eggs (positive rate
= 0.32%; egg density = 3,456/gram stool). These are the first confirmed cases of canine schis-
tosomiasis mekongi in Cambodia, which suggests that dogs are animal reservoirs of S. mekongi
in the survey area. We further tried to detect S. mekongi in cows, water buffalos, pigs, horses,
and field rats in five villages in Kratie Province; no schistosome egg was found in the stools of

these animals.

Schistosomiasis due to Schistosoma
mekongi has been recognized as endemic along
the Mekong river in Lao PDR and Cambodia.
The disease was discovered in 1957 in Paris
(Vic-Dupont et al, 1957) and its natural trans-
mission was confirmed on Khong Island in the
Mekong river, southern Lao PDR, some 30 km
north of the border with Cambodia (lijima and
Garcia, 1967).

The first reported case of human schis-
tosomiasis in Cambodia was in 1968 in a 12-
year-old Vietnamese girl from Kratie, north-
eastern Cambodia (Audebaud et al, 1968).
Subsequent epidemiologic surveys reveal ed that
infection was confined to the ethnic Vietnam-
ese fishermen who inhabited raft houses or
floating villages on the Mekong river in Kratie
(Bazillio, 1969; Jolly et al, 1970a, b). lijima
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et al, (1973) conducted a schistosomiasis survey
in 1968/69, using skin tests and stool exami-
nation, along the Mekong river from Stung Treng
to the Vietnamese border and concluded that
the disease was present in several provinces,
with the highest prevalence in the province of
Kratie. However, during the subsequent years
of civil war and unrest, the schistosomiasis focus
of Kratie was almost entirely neglected. Even
after the war, surveys could be conducted only
if substantial security arrangements had been
made. The extent to which Cambodia was
affected by schistosomiasis was unclear until
Stich et al (1999) reported a focus of the disease
in the province of Kratie; Stich et al (1999)
went on to find that the disease was one of
the most serious public health problems in the
area. Since 1997, we have been conducting sero-
epidemiological surveys of schistosomiasis
mekongi along the Mekong river in Cambodia:
we have confirmed that schistosomiasisis highly
endemic in the province of Kratie, where schis-
tosomiasis mekongi was proven to be highly
endemic in our sero-epidemiological survey
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Fig 1-Kratie Province, Cambodia. A domestic dog infected with Schistosoma mekongi was found in Kbal Chuor

village.

detecting schistosome-specific antibodies: the
sero-positive rate of schoolchildren in Kbal
Chuor village was 97.1% (n = 70; unpublished
data).

Dogs are the only animals known to be
natural reservoirs of the Mekong schistosome,
but their role in the epidemiology of human
infection is still unclear. On Khong Island, Lao
PDR, adult worms of S. mekongi have been
recovered from dogs, but not from rodents, pigs,
cattle and water buffalos (lijima et al, 1971;
Sornmani et al, 1971; Kitikoon et al, 1975;
Schneider et al, 1975). In Cambodia, however,
schistosome infection in dogs has not yet been
reported.

In order to determine whether dogs are
reservoirsin Cambodia, we attempted to detect
canine schistosome infection during our survey
in 2000. A total of 28 samples of canine feces
were collected in Kbal Chuor village, Kratie
Province (Fig 1). The fecal samples were
examined by microscopy after treatment by a
modified formalin-detergent technique (Waikagul
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Fig 2—A Schistosoma mekongi egg obtained from a
domestic dog from Kbal Chuor village, Kratie
Province. The schistosome eggs resembled a
compressed ellipses (major axis. 60.68+3.21um,
minor axis: 54.93+6.29 um; average+SD); each
had a short lateral spine (arrow), which con-
tained a mature miracidium.

et al, 1997): we found that one sample con-
tained schistosome eggs (positive rate = 3.6%;
egg density = 100/gram stool). The eggs were
typical of S. mekongi (Fig 2): they resembled
a compressed ellipse (major axis: 60.68+3.21
pum, minor axis: 54.93+6.29 um; average+SD)
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Table 1
Other animals examined for Schistosoma mekongi. All stool samples were collected in May,
1998.
. No. of animals examined
Village
Cows Water buffaloes Pigs Horses Field rats

Sambo 0 0 0 2 0
Sre Khoeun 24 12 3 0 0
Kbal Chuor 15 4 0 0 0
Roessey Char 5 0 0 0 4
Krakor 0 0 0 0 1
Total 44 16 3 2 5

and each had a short lateral spine, which
contained a mature miracidium. Our finding
suggested that dogs were animal reservoirs of
S mekongi in the survey area. This is the first
confirmed case of canine schistosomiasis
mekongi to be reported from Cambodia.

We continued to search for other cases of
canine schistosomiasis during our 2001 survey
of Kratie. A total of 310 fecal samples from
domesticated dogs were collected. Well-trained
inspectors from the Kratie Provincial Health
Department examined the specimens for para-
site eggs by the Kato-Katz technique (Katz et
al, 1972) and found that one sample had
schistosome eggs (positive rate = 0.32%; egg
density = 3,456/gram stool).

We also tried to detect S. mekongi in other
animals like cows, water buffalos, pigs, horses,
and field rats, that were living in five villages
in Kratie Province (Table 1). Using a modified
formalin-detergent technique (Waikagul et al,
1997), we were unable to find any schistosome
eggs in the stool of any of these other animals.

In Kratie Province, the transmission pe-
riod of S. mekongi is the hot dry season, when
the Mekong river islow and slow-moving (Stich
et al, 1999). These conditions favor the de-
velopment of the intermediate host snails,
Neotricula aperta, which adhere to the rocks
and stones that lie on the bottom of the Mekong
river. We found a number of N. aperta that had
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Fig 3-A dog swimming in the Mekong river. A num-
ber of Neotricula aperta, the intermediate host
snails of Schistosoma mekongi, were stuck to
rocks on the riverbed.

stuck to rocks on the riverbed; we saw domes-
ticated dogs swimming in the river when it was
very low (Fig 3). These observations led us
to infer that dogs, as well as humans, become
infected with S. mekongi mainly in the dry
season and that infected dogs participate in
disease transmission. Although humans appear
to be the most important definitive host of the
Mekong schistosome, the transmission dynam-
ics of schistosomiasisin the survey area warrant
further study. Dogs appear to play an important
role in disease transmission: they are highly
susceptible to S. mekongi infection and excrete
mature eggs once infected. For the past few
years, the National Malaria Center, Ministry
of Health, Cambodia, has been directing chemi-
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cal mass treatment operations at areas along
the Mekong river that are endemic for schis-
tosomiasis. Although such control operations
are expected to reduce the human parasite
burden, S. mekongi-infected dogs will remain
untreated. Greater attention must be paid not
only to patients but also to animal reservairs,
especially dogs, if schistosomiasis mekongi is
to be controlled.

ACKNOWLEDGEMENTS

We would like to express our sincere thanks
for the practical support given by the staff of
the National Malaria Center, Ministry of Health,
Cambodia, and the staff of the Kratie Provin-
cial Health Department, Kratie, Cambodia. This
study was supported by a grant for Emerging
and Re-emerging Infectious Diseases from the
Ministry of Health, Labor and Welfare, Japan,
and by a grant from the Sasakawa Memorial
Health Foundation.

REFERENCES

Audebaud G, Tournier-Lasserve C, Brumpt V et al.
Premier cas de bilharziose humaine observé au
Cambodge (région de Kratieh). Bull Soc Path
Exot 1968; 61: 778-84.

Bazillio R. La bilharziose a Schistosoma au
Cambodge. Premieéres observations et premieres
études épidémiologiques. Phnom Penh Faculté
Royale de Médecine de Phnom Penh. 1969. The-
Sis.

lijimaT, Garcia RG. Preliminary survey for schisto-
somiasis in South Laos. WHO Assignment Re-
port. Geneva: World Health Organization. WHO/
BILH/67,64. 1967.

lijimaT, Garcia RG, Lo CT. Studies on schistosomia-
sisin the Mekong Basin. 111. Prevalence of schis-
tosoma infection among the inhabitants. Jpn J
Parasitol 1973; 22: 338-46.

lijimaT, Lo CT, Ito Y. Studies on schistosomiasisin
the Mekong Basin |. Morphological observation

Vol 33 No. 3 September 2002

of the schistosomes and detection of their reser-
voir hosts. Jpn J Parasitol 1971; 20: 24-33.

Jolly M, Bazillio R, Audebaud G, Brumpt V, Sophinn
B. Existence au Cambodge d’un foyer der bil-
harziose humaine, danslarégion de Kratieh. 11.
Enquéte épidémiol ogique-résultats préliminaires.
Méd Trop 1970a; 30: 462-71.

Jolly M, Bazillio R, Audebaud G, Brumpt V, Sophinn
B. Premieres recherches épidémiologiques sur un
foyer de bilharziose humaine au Cambodge, dans
larégion de Kratieh. Bull Soc Path Exot 1970b;
63: 476-83.

Katz N, Chaves A, Pellegrino J. A simple device for
quantitative stool thick smear techniquein schis-
tosomiasis mansoni. Rev Inst Med Trop Sao
Paulo 1972; 14: 397-400.

Kitikoon V, Schneider CR, Bhaibulaya M, Sittilerd S,
Thirachantra S. Mekong schistosomiasis: 4. A
parasitological survey of wild rodents, domestic
pigs and cattle on Khong Island, Laos. Southeast
Asian J Trop Med Public Health 1975; 6: 223-
9.

Schneider CR, Kitikoon V, Sornmani S, Thirachantra
S. Mekong schistosomiasis: 111. A parasitol ogi-
cal survey of domestic water buffalo (Bubalus
bubalis) on Khong Island, Laos. Ann Trop Med
Parasitol 1975; 69: 227-32.

Sornmani S, Kitikoon V, Harinasta C, Pathammavong
O. Epidemiological study of schistosomiasis
japonica on Khong Island, southern Laos. South-
east Asian J Trop Med Public Health 1971; 2:
365-74.

Stich AHR, Biays S, Odermatt P, et al. Foci of Schis-
tosomiasis mekongi, Northern Cambodia: 1.
Distribution of infection and morbidity. Trop
Med Int Health 1999; 4: 674-85.

Vic-Dupont BE, Soubrane J, Halle B, Richir C.
Bilharziose a Schistosoma japonicum a forme
hépato-splénique révélée par une grande
hématémese. Bull Mem Soc Med Hop Paris
1957; 73: 933-94.

Waikagul J, Anantaphruti MT, Nuamtanong S,
Sanguankait S. Evaluation of modified formalin
detergent technique for detection of intestinal
parasites. In: Hayashi et al, eds, Collected Papers
on the Control of Soil-transmitted Heal-
minthiases, Vol 1V. Tokyo: The Asian Parasite
Control Organization; 1997: 5-11.

461



