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Abstract The prevalences of Trichinella T9 in trapped
raccoons (Procyon lotor) and several other potential
mammalian reservoirs in Hokkaido, Wakayama, and Naga-
saki Prefectures were investigated. Muscle samples were
collected from 2003 to 2006 from 1,080 raccoons, 113
raccoon dogs including 2 species (Nyctereutes procvo-
noides albus and N. p. viverrinus), 41 wild boars (Sus
scrofa leucomystax), 14 martens (Martes melampus), 10
badgers (Meles meles), 5 Siberian weasels (Martes sibirica
coreana), 7 mink (Mustela vison), and 1 red fox (Vulpes
vulpes japonica). The samples were digested, and the
prevalence and mean intensity of infection with the
Trichinella muscle larvae were determined. The prevalence
and intensity of the muscle larvae were 0.9% and 93.3
larvae/g (range 0.4-201.8) in raccoons, and 1.6% and 61.6
larvae/g in raccoon dogs, respectively. The infected animals
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were captured in different areas in Hokkaido Prefecture.
These results confirmed that raccoons, which have been
introduced from North America since the 1970s, are
involved in the sylvatic cycle of Trichinella in Japan. In
raccoons, the muscle density of Trichinella T9 larvae was
highest in the tongue, and larvae were not found in the heart
muscle or diaphragm. This is the first report of Trichinella
T9 infection of feral raccoons in Japan.

Introduction

The raccoon (Procyon lotor) is a medium-sized mammal
that is widely distributed in North America. Previous
studies have indicated that raccoons are one of the
reservoirs of the sylvatic Trichinella cycle (Smith et al.
1985; Cole and Shoop 1987; Snyder 1987; Richardson et
al. 1992). Trichinella murrelli have previously been
detected in raccoons from Illinois and Indiana (Pozio and
La Rosa 2000). Since the 1970s, a large number of
raccoons have been imported to Japan as pets. As a result
of both intentional release and escape, a well-established
feral raccoon population now exists in Japan (Ikeda 2004).

In Japan, although several surveys on the helminth fauna
of raccoons have been reported (Miyashita 1993; Asakawa
et al. 1999, 2000; Matoba et al. 2002; Sato and Suzuki
2005a,b, 2006), there is no information concerning 7richi-
nella infection in raccoons. Infections caused by the
consumption of the raw meat of black bear (Ursus
thibetanus) and brown bear (U. arctos) have been reported
since 1974 in Japan (Yamaguchi 1991). Trichinella infec-
tion in the wildlife has also been detected in a raccoon dog
(Nyctereutes procyonoides) from Yamagata Prefecture
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(Saito and Yamaguchi 1985), in red foxes (Vulpes vulpes
schrencki) from Hokkaido Prefecture (Yimam et al. 2001;
Kanai et al. 2006), and in a red fox (¥ v. japonica) from
Aomori Prefecture (Kudo et al. 2001).

Because of the potential public health and epidemiolog-
ical significance of this parasite, the current study was
conducted to assess the prevalence of Trichinella infection
in feral raccoons and in several other potential mammalian
reservoirs in Japan.

Materials and methods

Feral raccoons were trapped from April 2003 to March
2006 in Hokkaido, Wakayama, and Nagasaki Prefectures
by each municipality as a part of the local governmental
control and eradication programs (Fig. 1). The animals
were caught using box traps (Havahart model 1089,
Woodstream, Lititz, PA, USA, or handmade by hunters),
and were euthanized by humanitarian methods (AVMA
Panel on Euthanasia 2001). Tongues or diaphragms were
collected from 1,080 raccoons (678 from Hokkaido, 390
from Wakayama, 12 from Nagasaki) and frozen at —20°C at
the Wild Animal Medical Center (WAMC) at Rakuno
Gakuen University. Individual numbers (AS nos.) were
given to animals examined at WAMC. Using 5 g of muscle
per sample, the presence of Trichinella larvae was

28" f ‘ 28
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Fig. 1 Locations of the study areas in Japan. The raccoons positive for
Tiihinella were captured in the following areas (no. of the raccoon
captured): a Kurisawa, 43°7'N, 141°44’E no. 4324; b Tomakomai, 42°
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determined by an artificial digestion method (Henriksen
1978) with the following changes: Ten individual samples
were digested at a time in 0.5 L of 1% pepsin-HCI solution
for at least 4 h at 37°C with constant gentle stirring. After
the muscle tissues had been digested, the sediment was
allowed to settle and was washed several times. The
sediment from the last washing was examined for larvae
under a dissection microscope. When the sediment
contained Trichinella larvae, the procedure was repeated
using the individual samples.

Portions of the tongue, diaphragm, heart muscle, and
superficial pectoral muscle of 469 raccoons from Hokkaido
Prefecture were collected and fixed in 10% neutral-buffered
formalin for 24 h and processed by routine histological
methods for examination by light microscopy. Paraffin-
embedded tissues were sectioned at 6 pm, stained with
haematoxylin and eosin (H & E) and examined with the aid of
a light microscope to assess the host reaction to muscle larvae.

To compare the prevalence of Trichinella larvae in
raccoons and other animals, tongues were collected from
113 raccoon dogs (Nyctereutes procyonocides albus and
N. p. viverrinus), 41 wild boars (Sus scrofa leucomystax),
14 martens (Martes melampus), 10 badgers (Meles meles),
5 Siberian weasels (Martes sibirica coreana), 7 mink
(Mustela vison), and 1 red fox (Vulpes vuilpes japonica) in
the same study areas, and these were examined using the
same methods as for raccoons.

- D0
§40" 1427 g 1467

37'N, 141°36'E nos. 5342 and 4529; ¢ Iwamizawa, 43°11'N, 141°46'E
no. 5417; d Mikasa, 43°13'N, 141°50'E no.5498; e Kitahirosima, 42°
59'N, 141°33'E no.5601
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The age of infected raccoons was determined by
counting the annual incremental lines that occur in the
tooth cementum of canines (Grau et al. 1970).

Results

Trichinella T9 larvae were detected in six (0.8%) raccoons
and one (1.6%) raccoon dog in Hokkaido Prefecture
(Table 1). The intensity of infection in these raccoons
ranged from 0.4 to 201.8 larvae/g of muscle tissue. All the
samples from Wakayama and Nagasaki Prefectures were
negative for Trichinella larvae.

Histopathological examination was carried out on the
infected muscle of 469 raccoons. Cysts and brightly staining
eosinophilic cyst walls were found in the tongue muscle
fibers of four raccoons (AS 4324, 5342, 5417, and 5498;
these are same raccoons that were found to be infected using
the digestion technique). In the cysts, a single coiled larva
and nurse cells were observed (Fig. 2). Inflammatory cells
consisted of mononuclear cells, and eosinophils sparsely
infiltrated the tongue of the raccoon AS 4324. On the other
hand, indistinct capsules and a prominent inflammatory
infiltration consisting of eosinophils and tymph cells were
observed in raccoon AS 5342. In the other two raccoons
(AS 5417 and 5498), the inflammatory infiltrate surround-
ing the capsules was prominent, and both distinct and
indistinct capsules were observed. Muscle larvae were also
observed in the superficial pectoral muscle of raccoon AS
4324, but not in the diaphragm and heart muscle of any of
the raccoons. No calcification was observed in the
investigated sections of any of the raccoons.

4 ; ot #
Ry e DN § .02
Fig. 2 A Trichinella larva encysted in the tongue muscle of a raccoon.
Inflammatory cells are observed around the capsule (tongue of the
raccoon AS 4324). C Capsule, L larva, NC nurse cell. HE bar =
100 pm

The results of multiplex PCR-test and COI (partial
mitochondrial cytochrome oxidase subunit I) sequence
analysis (Zarlenga et al. 1999; Kanai et al. 2006) of
Trichinella isolates in the present study will be reported
separately (Kobayashi et al. submitted).

Discussion

Epidemiology and pathology

Although Trichinella infection in the wildlife has been
reported in Japan (Saito and Yamaguchi 1985; Yimam et al.

Table 1 Prevalence and inten-

sity of Trichinella larvae in Locality Host

No. of animals No. of larvae/g (examined muscle)

examined animals from Hok- infected/examined
kaido, Wakayama, and Naga-
saki from 2003 to 2005 Hokkaido Raccoon (Plocyon lotor) 6/678 120.0 (masseter), 0.4, 10.0, 184.0,
43.8, and 201.8 (tongue)
Raccoon dog (Nyctereutes 1/61 61.6 (tongue)
procvonoides albus)
Mink (Mustela vison) 0/7 -
Wakayama  Raccoon (Plocyon lotor) 0/390 -
Raccoon dog (Nyctereutes 0/52 -
procyonoides viverrinus)
Japanese wild boar (Sus scrofa 0/41 -
leucomystax)
Japanese marten (Martes 0/14 -
melampus)
Eurasian badger (Meles meles) 0/10 -
Siberian weasel (Martes 0/5 -
sibirica coreana)
Red fox (Vulpes vulpes 0/1 -
Jjaponica)
Nagasaki Raccoon (Plocyon lotor) 0/12 -

@ Springer
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2001; Kanai et al. 2006; Kudo et al. 2001), this is the first
report of Trichinella infection in feral raccoons.

Yimam et al. (2001) reported a high prevalence (11.6%)
of Trichinella nativa in red foxes in Otaru. The distribution
of Trichinella species in wild animals is strongly influenced
by environmental temperature, and therefore, their distribu-
tion is bounded by isotherms (Pozio et al. 1992a,b).
Geographically, Trichnella T9 and T. nativa were present
in wild animals in Hokkaido.

Histopathologic responses of encapsulated Trichinella
larvae of raccoons in the present study were different from
those of the 7. nativa in raccoon dogs (Sukura et al. 2002).
The raccoon dog is a medium-sized omnivore that is as
widely distributed in Hokkaido as the raccoon. In the
experimental infection of raccoon dogs with T. nativa, a
cellular inflammation reaction developed, and cyst walls
became thicker over time. In one of the cases of raccoon
trichinellosis in the present study, thickened cyst walls
along with a minimum host reaction were observed in the
same section. Although there have been no reports of
experimental infection of 7. nativa in raccoons, these
histopathological features indicate that Trichinella larvae
from raccoons were distinct from 7. nativa.

Host ethology and public health

Smith et al. (1985) and Cole and Shoop (1987) reported
that Trichinella showed a significant prevalence in the male
raccoons, and in our study, the infections occurred only in
adult males. The reason for this difference between males
and females is not apparent, but there are several reports of
a relationship between host sex and Trichinella spiralis
infection (Mankau and Hamilton 1972; Mascaro-Lazcano et
al. 1978; Klein et al. 1999). One possible interpretation of
the sex differences in Trichinella infection is that testoster-
one may suppress immune function, although empirical
evidence is lacking.

The foods consumed by raccoons in the Nopporo Forest
Park, Hokkaido have been identified. In winter (November
to March), rodents (Clethrionomys rufocanus bedfordiae,
Apodemus speciosus, and Rattus norvegicus), which were
the most probable paratenic reservoir for Trichinella,
represented approximately 50% by frequency of occurrence
of all food items in the gastrointestinal tract of raccoons
(Matoba et al., personal communication). This observation
suggests that there is a greater opportunity for infection in
winter. In Hokkaido, the mating season for raccoons
reaches a peak in February, and offspring are born between
March and May (Asano et al. 2003). The explanation for
the absence of infected juvenile raccoons is that they were
captured and euthanized before their first winter and,
therefore, had no chance to acquire paratenic reservoirs.
On the other hand, Kanai et al. (2006) examined 344 rodents

@_ Springer

and 27 insectivores by the artificial digestion method and
found no evidence of infection with Trichinella larvae. This
suggests the existence of another host cycle such as fox—
raccoon, raccoon dog—raccoon, or bear—raccoon cycles.

In the present study, all samples from Wakayama and
Nagasaki Prefectures were negative for Trichinella larvae.
This result suggested that there is a focal distribution of this
parasite in the Japanese archipelago. In fact, until now, the
reports of trichinellosis in wild animals of Japan were
limited in Hokkaido Prefecture and Northern Honshu
Prefecture (Yamaguchi 1989; Yimam et al. 2001; Kanai et
al. 2006; Kudo et al. 2001). However, the expansion of the
distribution of feral raccoon populations is remarkable, and
well-established feral raccoon population now exists in
Japan (Ikeda 2004). In addition, the raccoons utilized the
residential areas positively to get food or to keep their
covers {Ikeda et al. 2000). Although the prevalence of feral
raccoon trichinellosis in Japan is lower than in North
America, these habitual characters may increase the area
potentially contaminated by this parasite and the risk of
human trichinellosis. To better understand the epizootiology
of trichinellosis, more information is needed concerning the
distribution of this parasite in various regions in Japan.
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Detecting
Clostridium
botulinum

To the Editor: In the October
2005 issue of Emerging Infectious
Diseases, Song et al. described a
fiber-optic, microsphere-based, high-
density array composed of 18 species-
specific probe microsensors, used to
identify biological warfare agents,
including Clostridium botulinum (I).
Although the researchers used multi-
ple probes for C. botulinum, we doubt
that this approach is suitable for this
organism.

C. botulinum comprises a heteroge-
nous group of subspecies that produce
botulinum neurotoxin (BoNT); identi-
fication and characterization usually
rely on animal testing that focuses on
antigenetically distinct toxins (2).
Although strains of C. botulinum that
do not produce toxins are sometimes
isolated from wound infections not
related to botulism, some strains of C.
butyricum and C. baratii are also able
to produce BoNTs.

The mouse bioassay is currently
the accepted method for detecting
BoNT. In this assay, mice that receive
an intraperitoneal injection containing
a sample with more than a minimum
lethal dose show symptoms of botu-
linum intoxication and die. ELISAs,
which recognize protein antigenic
sites, are still less sensitive than the
mouse bioassay (3).

Because the mouse bioassay
requires euthanizing many animals,
and results are not available for sev-
eral hours, new diagnostic methods
are needed. For C. botulinum, an
organism widely dispersed in the
environment, DNA-based methods
may not provide the ultimate solu-
tion. Rapid methods to detect and dif-
ferentiate active BoNTs, such as the
rapid, mass spectrometry-based,
functional method, are promising
candidates to substitute for animal
testing in the near future (4).
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Echinococcus
multilocularis in
Dogs, Japan

To the Editor: Alveolar echino-
coccosis in humans is endemic in
Japan; however, the causal agent,
Echinococcus multilocularis, has
been restricted to the northernmost
insular prefecture of Hokkaido, where
the Tsugaru Strait acts as a natural
physical barrier against migration to
the mainland. Two E. multilocularis
invasions into Hokkaido have
occurred (7). The first invasion to the
offshore island of Rebun in the mid-
1920s was successfully controlled;
however, the second invasion, sup-
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posedly in the 1940s, led to the cur-
rent epidemic on the main island of
Hokkaido. Both invasions were
entirely or partly caused by humans
who removed foxes from disease-
endemic areas without taking the nec-
essary precautions.

The finding of 19 autochthonously
acquired cases of alveolar echinococ-
cosis in prefectures other than
Hokkaido (2) implies that the parasite
exists in other areas, although the
source of infection has yet to be iden-
tified. In many countries, studies of
the increased spread of the parasite
have traditionally focused on the con-
tribution of foxes (3); however, these
cases may also have been spread by
domestic dogs from disease-endemic
areas. Dogs are susceptible to infec-
tion with the parasite from rodents.
Although the prevalence of E. multi-
locularis among dogs in Hokkaido is
certainly lower than that in foxes
(4-6), dogs can traverse considerably
greater distances by various modes of
transport. The number of dogs that
travel from Hokkaido to other prefec-
tures has been estimated at >12,000
per year (7). Although dogs may
carry the parasite to remote areas, sur-
veys of population dynamics have not
been undertaken. We therefore stud-
ied the extent of E. multilocularis
infection in dogs being transported by
their owners from 4 ferry ports in
Hokkaido (Hakodate, Muroran,
Otaru, and Tomakomai) from Sep-
tember 2003 through October 2004,

We tested 183 fecal samples from
41 resident (in Hokkaido) and 142
nonresident dogs. We screened for the
Echinococcus-specific coproantigen
by using a commercial enzyme-linked
immunosorbent assay kit (CHEKIT-
Echinotest, Bommeli Diagnostics,
Liebefeld-Bern, Switzerland) and fol-
lowing the manufacturer’s recom-
mendations. One dog from each group
had the Echinococcus coproantigen.
To confirm the specificity of the
results, these 2 dogs were treated with
1 oral dose of praziquantel, 5 mg/kg.

Emerging Infectious Diseases + www.cdc.gov/eid « Vol. 12, No. 8, August 2006



Subsequent fecal samples were sub-
jected to coproantigen testing and
specific PCR amplification according
to the method of Dinkel et al. (8). The
coproantigen test showed a significant
reduction in the optical density value
for both dogs, which can be interpret-
ed as effective deworming for
Echinococcus. However, different
results were obtained for the PCR test,
in which assays of fecal samples from
the nonresident dog during the second
round of nested PCR produced a sin-
gle band of the expected size (Figure).
Direct sequencing showed that the
band was the same as bands obtained
for E. multilocularis isolates from
Hokkaido (GenBank accession no.
AB243207). Conversely, fecal sam-
ples from the resident dog did not
yield any positive PCR results.

The reason for the discrepancy is
unclear, but it may be a false reaction
in either test. Given that a reduced
optical density value was obtained
after administration of the taeniacidal
drug, the false-positive result of the
coproantigen test might have been
caused by another taeniid species.

Such cross-reaction has been reported
previously with this test (9). However,
no worm debris was found in the fecal
samples. Alternatively, sexual matura-
tion or low infection intensity of E.
multilocularis may produce false-neg-
ative results in PCR assays (8). Thus,
because the owner stated that the dog
was allowed to roam freely and fre-
quently preyed on rodents, this
coproantigen-positive but coproDNA-
negative dog was highly suspected of
being infected with E. multilocularis.

Infection among wild foxes can
spread to domestic dogs by way of
highly contaminated rodent hosts
(10). A nonresident dog became
infected with E. multilocularis despite
staying in Hokkaido for only 5 days
and being permitted to roam freely for
just a few hours. This finding suggests
a high infection pressure of E. multi-
locularis to domestic dogs within the
area. In addition, the increased popu-
larity of keeping dogs as companions,
greater frequency of dogs’ traveling
with their owners, and high preva-
lence in foxes from urban and rural
areas in Hokkaido (5,6) all contribute

Figure. Nested PCR amplification of coproDNA from 2 coproantigen-positive dogs. Lane
M, size marker (100-bp ladder); lane 1, nonresident dog (before treatment); lane 2, non-
resident dog (1 day after treatment); lane 3, resident dog (before treatment); lane 4, resi-
dent dog (1 day after treatment); lane 5, positive control; lane 8, negative control.
Arrowhead shows the expected band in a positive result.
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to the possibility that E. multilocularis
could emerge in unsuspected loca-
tions. Thus, to prevent this parasite
from spreading, measures such as
those used by the Pet Travel Scheme
of the United Kingdom should be
applied to ensure that dogs from dis-
ease-endemic areas are pretreated
before entry to the main island of
Japan.
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New World
Hantavirus in
Humans, French
Guiana

To the Editor: Hantaviruses are
etiologic agents for hemorrhagic fever
with renal syndrome in Europe and
Asia and for hantavirus pulmonary
syndrome (HPS) in the Americas.
These viruses belong to the family
Bunyaviridae, genus Hantavirus. The
natural reservoir of these viruses is
wild or domestic rodents. HPS was

1294

first described in 1993 in the Four
Comers region of the United States
(I). It is a respiratory illness associat-
ed with the inhalation of aerosolized
rodent excreta (urine and feces) con-
taminated with hantavirus particles.
Sin Nombre virus (SNV) was the first
etiologic agent of this syndrome.
Since 1993, HPS has also been report-
ed and confirmed in 6 countries in
South America: Argentina, Bolivia,
Brazil, Chile, Paraguay, Uruguay
(2,3). Several distinct hantaviruses
have been associated with HPS,
including Juquituba virus in Brazil
(4), Andes virus in Southern
Argentina (5), and Laguna Negra
virus in Paraguay (6).

French Guiana, an overseas French
Administrative Unit in the Amazonian
forest complex, is located on the
northeastern coast of the South
America between Brazil and
Suriname. Ninety percent of its sur-
face is tropical rain forest; the remain-
ing 10% is a coastal plain, where 90%
of the 200,000 inhabitants live.
Cayenne and 2 adjacent towns,
Remire and Matoury, constitute the
main urban centers, with 80,000
inhabitants, =40% of the population.
People live mainly in individual hous-
es and small buildings. Many houses
are built near forests, except those in
the center of Cayenne. The outskirts
of Remire and Matoury are surround-
ed by secondary rain forest, and those
of Cayenne by wooded hills, where
wild mammals such as rodents live in
large numbers.

The prevalence of antibodies to
New World hantavirus is unknown in
French Guiana. Several cases of atyp-
ical pneumonia not linked to other eti-
ologic agents (Coxiella burnetii,
Histoplasma boydii), combined with
identification of hantavirus rodent
reservoirs in neighboring countries,
prompted us to determine the sero-
prevalence of hantavirus in this area
(7,8).

To estimate the prevalence of anti-
bodies to New World hantavirus, we
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conducted a retrospective serologic
survey of patients with symptoms
compatible with HPS. Patients were
from all areas of French Guiana: 64%
from the urban centers, 7% from rural
regions, and 30% from unspecified
regions. From April 2002 through
April 2004, a total of 420 serum sam-
ples were collected from patients with
acute-phase febrile illness, unex-
plained acute respiratory syndrome,
or bilateral interstitial pulmonary
infiltrates. Diagnosis of Q fever was
excluded by negative serologic results
for immunoglobulin M (IgM), IgG, or
both to C. burnetii (bioMérieux,
Marcy-1’Etoile, France).

To detect patients with IgG anti-
bodies to SNV, the ELISA described
by Feldmann et al. was used (9).
Briefly, an SNV-positive serum pro-
vided by the Centers for Disease
Control and Prevention (CDC,
Atlanta, GA, USA) was used as a pos-
itive control. Negative controls were
obtained by random sampling of all
previously negative samples. A sam-
ple was considered positive if the net
absorbance values (after subtraction
of absorbance values with and with-
out antigen) were >0.2 for dilutions of
1:100 and 1:400 and the sum of 4 net
absorbance values was >0.95.
Seropositive samples were confirmed
at CDC.

Antibodies reactive with SNV
antigen indicate infection with a New
World  hantaviruses.  However,
because SNV is broadly cross-reac-
tive with most New World hantavirus,
the specific hantavirus cannot be
identified.

The seroprevalence of IgG anti-
body to hantavirus was 1.42% (6/420)
in the selected population. Three other
samples showed borderline positivity.
Antibody prevalence was not signifi-
cantly different among the 7 age
classes used (0-9, 10-19, 20-29,
30-39, 40-49, 50-59, and >60 years
of age, p = 0.36, degrees of freedom =
6, by 2 test) or by sex (p = 0.22, by
Fisher exact test).
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Echinococcus multilocularis is a causative agent of human
alveolar hydatidosis. The distribution of the parasite in Japan
is thought to be limited to Hokkaido, the northernmost insular
prefecture. The life cycle of this parasite is predominantly
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sylvatic. In Hokkaido, the red fox (Vulpes vulpes) is a defini-
tive host that excretes E. multilocularis eggs into its feces. The
gray-sided vole (Clethrionomys rufocanus) is a principal
intermediate host that becomes infected by ingesting the eggs,
which develop into larvae in the host viscera. Domestic dogs
also become definitive hosts of the parasite after eating voles
harboring the larvae. Since human infections follow the
accidental ingestion of E. multilocularis eggs, a survey of
E. multilocularis infection in dogs is a crucial for disease
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prevention. Data obtained from an examination of 9,907 dogs
in Hokkaido between 1966 and 2004 by the prefectural
government revealed that 99 (1.0%) were infected with the
adult parasites. The estimated number of dogs that travel
from Hokkaido to other prefectures is over 12,000 per year
(1). Some of these dogs might constitute important carriers,
transmitting the parasite to remote areas. Morishima et al.
(2) recently studied the extent of E. multilocularis infection
in 183 dogs transported by their owners from Hokkaido
to other prefectures and found that two of the dogs were
infected. Here we describe the first case of a dog infected
with E. multilocularis in Saitama Prefecture, which neigh-
bors northern metropolitan Tokyo.

The dogs examined in this survey were abandoned and
pound animals. A total of 550 dogs kept in the Saitama
Prefectural Pet Owner’s Guidance Center were examined
between April 1999 and September 2005. Staff members at
the center collected fecal samples. These were routinely
checked for the presence of helminth eggs and protozoan
oocysts by microscopy using direct smear, formalin-ether and
sucrose flotation techniques. Taeniid eggs (Fig. 1) were found
in a fecal sample from a female mongrel dog that was captured
in northern Saitama in June 3, 2005. Because Echinococcus
eggs are morphologically indistinguishable from those of
other tapeworms of the family Taeniidae (3), they were
examined by PCR according to the method of Dinkel et al.
(4). The second round of nested PCR produced a single band
of the predicted size at 250 bp. Direct sequencing showed
that the band was the same as those found in £. multilocularis

Fig. 1. Echinococcus multilocularis egg found in the fecal sample of a
dog captured in Saitama Prefecture, Japan. Scale bar equals 30 #m.

isolates from Hokkaido (GenBank accession no. AB244598).
These results showed that this dog was infected with E.
multilocularis.

The source of infection was not identified. No convincing
evidence yet supports the notion that wild animals in Saitama
and its neighboring prefectures are infected. Since some dogs
that move from Hokkaido to the mainland of Japan are
infected (2), the dog described herein seems to have been

infected in Hokkaido, then taken to Saitama by her owner, and

then either abandoned or allowed to escaped. Regardless, an
extensive epizootiological survey should be conducted on wild
animals in suspect areas of the prefecture. The Infectious
Diseases Control Law of Japan has classified the significance
of this disease to public health as Category IV, which has
required the mandatory reporting of not only infected humans
but also infected dogs since October 1, 2004. In accordance
with this law, this is the first reported instance of a dog
infected with E. multilocularis in a Japanese prefecture other
than Hokkaido.

This article appeared in the Infectious Agents Surveillance
Report (IASR), vol. 26, p. 307-308, 2005 in Japanese.
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Iintestinal helminths of
dogs in northern Japan

Y. MORISHIMA, H. SuGivyama, K. ARAKAWA,
M. KAWANAKA

HUMAN beings can become infected by a number of canine
intestinal helminths, some of which are considered to be
potential public health problems worldwide. However, intes-
tinal worms of dogs currently receive less attention than
their protozoan counterparts. This may partly be due to the
decline in endemicity reported in developed countries, where
dogs are likely to receive more attention and anthelmintic
* treatment from their owners. To illustrate the importance of
veterinary care, a longitudinal study in Japan revealed that
progress in prophylactic drug administration against diro-
filariosis had reduced the prevalence of several intestinal
nematodes in dogs (Asano and others 2004). The low levels
of prevalence among canine hosts translate into a reduction
in potential zoonotic risk for human beings in a given area.
However, endemicity has been found to vary markedly from
one region to another, and is also influenced by aspects of the
survey protocols, such as subject choice and the diagnostic
techniques that are employed (Robertson and others 2000).

This short communication is part of an ongoing study on
the zoonotic helminths of Japan. It describes a coprological
survey of dogs in Aomori, the northernmost prefecture on
the mainland, where no such information is currently avail-
able. The analyses focused on hunting dogs, as the way in
which they are managed and their activities in fields makes
them more susceptible to acquiring a variety of zoonotic
helminths, either directly or indirectly from wildlife. Faecal
samples were collected from 134 hunting dogs and 86 com-
panion dogs between December 2003 and March 2005. Two
different diagnostic techniques were employed: a centrifugal
flotation technique (Ito 1980) with a sucrose solution with a
specific gravity of 1-27, and a formalin-ethyl acetate sedimen-
tation technique (Young and others 1979).

With the exception of Trichuris species and Taeniidae, all
eggs were identified to genus or genus and species on the
basis of morphological characteristics. The eggs of T vulpis
are morphologically similar to those of other Trichuris spe-
cies (Bundy and Cooper 1989), and parasitic eggs may be
excreted after being acquired from other animals through
coprophagy (Traub and others 2002). A total of 100 randomly
selected trichurid eggs from positive faecal specimens were
therefore re-examined according to the dimensions described
by Yoshikawa and others (1989). Given the difficulty of dis-
tinguishing between taeniid tapeworm eggs on the basis of
shape and size (Thompson 1995), Taenia and Echinococcus
species were differentiated using nested PCR (Dinkel and oth-
ers 1998). Pearson’s 2 test was used to assess differences in
the egg prevalence of each helminth between both groups.
McNemar’s x? test was used to compare the diagnostic effi-
ciency of the coprological techniques. All statistical analyses
were performed using a statistical package (s-PLUS 6.1 for
Windows; Mathematical System).
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The results from both the hunting dogs and compan-
ion dogs are summarised in Table 1. T vulpis was the most
common helminth in both groups, and the prevalence was
significantly higher in hunting dogs (P<0-001). Although
comparison of results is difficult because a previous study
determined prevalence by postmortem examination (Yagisawa
1978), the occurrence of T vulpis in dogs in Aomori appears
to have decreased, and the numbers of other intestinal worms
have also exhibited an appreciable decline. The reason for the
remaining prevalence, particularly in hunting dogs, is uncer-
tain, but these dogs are thought to be reservoir hosts; T vulpis
is prevalent among wild canids in Aomori (Sato and others
1999a,b). The hunting dogs may have become infected with
this parasite in fields that were contaminated by the sylvatic
hosts, and have then transmitted the parasite to the local dog
population.

In addition, the choice and/or usage of drugs is particularly
important. Several anthelmintics are used to prevent canine
dirofilariasis. Of these, ivermectin (Cardomec; Mweial) is the
most commonly used for this purpose in Japan. However,
ivermectin has no effect on intestinal trichuriasis at the usual
chemoprophylactic dosage (6 pg/kg bodyweight), and an
increase in concentration of more than 16-fold is required
(Anderson and Robertson 1982). Ivermectin at this concen-
tration also showed an effect on other intestinal helminths
such as Toxocara canis.

Regarding the relative sensitivities of each diagnostic
method (Table 2), the sedimentation technique had a sig-
nificantly higher positive rate of trichurid egg detection than
did the centrifugal flotation technique (P=0-016). Notably,
the centrifugal flotation technique failed to detect instances
of low egg density/abundance (less than 10 eggs per mount
in the competitor). Because of the relatively low fecundity of
T vulpis (Miller 1941), the sedimentation technique appears
to be a preferable means of detection. Despite its apparent
zoonotic potential (Dunn and others 2002), the prevalence
of T vulpis has been somewhat overlooked. Consequently,
underestimation or underscoring the potential of this parasite
is likely to occur if inadequate diagnostic tests are adopted.

ACKNOWLEDGEMENTS
=n

Financial support for this study was obtained from the
Ministry of Health, Labour and Welfare of Japan.

References

ANDERSON, D.L. & ROBERTSON, E. L. (1982) Activity of ivermectin against
canine intestinal helminths. American Journal of Veterinary Research 43,
1681-1683

ASANO, K., SUZUK], K., MATSUMOTO, T, SAKAI T. & ASANQ, R. (2004)
Prevalence of dogs with intestinal parasites in Tochigi, Japan in 1979, 1991
and 2002, Veterinary Parasitology 120,243-248

BUNDY, D. A. P.& COOPER, E. S. (1989) Trichuris and trichuriasis in humans.
Advances in Parasitology 28, 107-173

DINKEL, A., VON NICKISH-ROSENEGK, M., BILGER, B., MERLI, M.,
LUCIUS, R. & ROMIG, T. (1998) Detection of Echinococcus multilocularis
in the definitive host: coprodiagnosis by PCR as an alternative to necropsy.
Journal of Clinical Microbiology 36, 1871-1876

DUNN, J. J., COLUMBUSM, 5. T., ALDEEN, W. E., DAVIS, M. & CARROLL,
K. C.(2002) Trichuris vulpis recovered from a patient with chronic diarrhoea
in five dogs. Journal of Clinical Microbiology 40,2703-2704

— 300 —




C4210 -3

SHORT COMMUNICATIONS

SHOWN ON PAGE 1

FOR PROOFING PURPOSES ONLY. PLEASE PRINT OUT THIS
PDF AND RETURN YOUR CORRECTED PROOF TO THE ADDRESS

ITO, S. (1980) Modified Wisconsin sugar centrifugal-flotation technique for
nematode eggs in bovine faeces. Journal of the Japan Veterinary Medical
Association 33, 424-429

MILLER, M. J. (1941) Quantitative studies on Trichocephalus vulpis infections
in dogs. American Journal of Hygiene 33,58-70

ROBERTSON, I. D, IRWIN, P. J., LYMBERY, A. ]. & THOMPSON, R. C. A.
(2000) The role of companion animals in the emergence of parasitic zoon-
oses. International Journal for Parasitology 30, 1369-1377

_SATQ, H., IHAMA, Y., INABA, T., YAGISAWA, M. & KAMIYA, H. (1999a)

Helminth fauna of carnivores distributed in north-western Tohoku, Japan,
with special reference to Mesocestoides paucitesticulus and Brachylaima
tokudai. Journal of Veterinary Medical Science 61, 13391342

SATO, H., INABA, T, THAMA, Y. & KAMIYA, H. (1999b) Parasitological sur-
vey on wild carnivores in north-western Tohoku, Japan. Journal of Veterinary
Medical Science 61, 1023-1026

THOMPSON, R. C. A. (1995) Biology and systematics of Echinococcus. In
Echinococcus and Hydatid Disease. 1st edn. Eds R. C. A. Thompson, A. J.
Lymbery. Wallingford, CAB International. pp 1-50

TRAUB, R. J., ROBERTSON, 1. A., IRWIN, P, MENCKE, N. & THOMPSON,
R.C. A.(2002) The role of dogs in transmission of gastrointestinal parasites
in a rerote tea-growing community in northeastern India. American Journal
of Tropical Medicine & Hygiene 67, 539-545

YAGISAWA, M. (1978) Studies on zoonotic helminths from mammals in
northern Honshu, Japan. Hirosaki Medical Journal 30, 239-284

YOSHIKAWA, H., YAMADA, M., MATSUMOTO, Y. & YOSHIDA, Y. (1989)
Variations in egg size of Trichuris trichiura. Parasitology Research 75, 649-
654

YOUNG, K. H.,, BULLOCK, S. L., MELVIN, D. M. & SPRUILL, C. L. {1979)
Ethyl acetate as a substitute for diethyl ether in the formalin-ether sedimen-
tation technique. Journal of Clinical Microbiology 10, 852-853

amples 'posmve

T il helminth eggs in 134 hunting
anion dogsfrom the omori prefecture, Japan, by helminth spe:

ity of centri
and formalin-ethyl acetate sedimentation techniques for A
detection of Trichuris vulpis eggs in 220 ca

—301—




56

FE)JNBICRIT AT 74 7~ DB &
7T A < EROFEE

ESLRIMERTRET  FAEEE
JIHFIER - RIEF - 1 IR - HRIBEZ

KeyWords : 754 7=, 754 V<[, #HF/IIE, SEEYE, BERIEH

EL®Iz

75 A 7 < B8 (Baylisascaris procyonis) V&, 7 7
A < DFEEMTH DICKKREZ SN TEBIZE
bRABEATERT, BRI T 74 /<D
B TCIIRERICe D T L3RV, B R ED RGP
EREOEIT D L Y RBITIC L D RIEHI R PARIE
BELBIERITIEND D, KETIE, 1984 4F
& 1985 FITHBR W TH IR THBRER S, KE
O (@l EERE] LBEINTRY, WEET
5D ESLDR LD 134 0EERN
WEShTNB Y,

E, DBRETERETASYL Y MeEkT 5
T5A T OFELD, BERESERBEOMRE
B (EMSHEHCRETERE) REOMERSIX
L, i, b, HE), L8, &, fafkd
BREDERTREANL2ERLR->TND, TDLD
AR B, 20054E 6 B ITHAT S iz T sk i)
TRT A4 V<% BENKREY KEEL, F4£

EEOBEARERE, BA, 8%, REOCRAE
IERRDENBZZ L birotz, Thbdkiz, F4£7
FA T ORI ED T4 I vERICLDE
BHEOTFHIRLEEL o> TWA,
PILbIIZ 1999 ENELT 54 /V<RBIZHETS
2EREZHBL, BYWREORTHERDOT 747
v, L HEENZBETSA4 F<ilo>nTo
AEREONEREFREL 2ERLI Y. 20
R, RS CTORTHNLLIET 514 /~EEAD
FEBDD P LTHERINGCY, 2HOBALT S
ATehbid, BEOELEIATIA VvEROFL
IR R INTWRY, &R, s5H8Ech-
TEROFET T4 /v MEPEHIL T SHUIRT
BT LD, TOREEFREL TLURT »EH
oW 754 V<DERRRE T+ v —75 L3
W, EET 74 /~RBOKREZERL T& i, M4
SRAEMIE] ORITICH > THET T4 7~ OFERS
SEMICERESh->OH DEE, BEJEBEEZEARNT
DT 54 7<EREEO—H#I L LT, BRIEDORE

Surveillance of Baylisascaris procyonis Infection among Wild Raccoons
in Kanagawa Prefecture, Japan

Masanori Kawanaka Kyoko Arakawa Hiromu Sugiyama Yasuyuki Morishima

Department of Parasitology, National Institute of Infectious Diseases

RSCERSE  JIFER

T 162-8640 FEEF Il 1-23-1

ESLRPERERT FEDHWEH

Clinical Parasitology Vol. 17 No. 1 2006

—302—



20004812 (58)
.7 2003%HI2 (64)
7 2004#HE (13)

VAV aR: :
: 1Ay =2 5H O A—MLEEE ’

M1 #ENECBF3TELT ST vDERSH
DEERIKR GIEES (Ck3)

10007 3§
gool ~ DRIEHM
; ERR
600F
400}
200}
=
OL-_ g T

K2 BELEBELETSAIVTOHIEEREER
Kin
% FEMETEELLSFEES (Cik Y, 2005 EIIETTEE

ROEEZT D,

ERNEYPETERRINTVETSAITIDTSA4Y
TEHRE

s B, EEA B REREKEER ST
FiBL TWAEIED S ik, Fof/EEOWD
w3 T REYE N ld UERE

ETD, 754 7/<ORBFBREATVEDIE, &

DHSHLD5SHERT, EERKIIADETIZETH-
7o 2001 T, [SHWREYE] © 1 HERIEE
WT, HBEENTVWEIHEEDT 54 /< hbT 5
A F=RBEIRPRE S, BEOKER, TORE
CHMBEOBYERNPLEA LT 54 /BT 547

57

£1 WMENECEFIERTSA 7 vHERERE

EHERIRL

EHES HEZ
R 1999 2000 2001 2002 2003 2004 2005 HREHK
-yl 8 26 140 80 104 46 73 477
BER™N 9 4 96 109
BRR™ 30038 22 5 5 9 82
Lt 5 4 4 19 2 52
BFH 5 8 5 23 41
FREREN 1 8 9
Zi#ET 5 2 7
by litl ) 5 1 6
SR LT 2 2
EIAFRET 2 2
BT 1 1
INEET 1 I
ENE 6 7

jae]
(5]
1~

ERRERE 8 33 199 139 113 81 796

<ERIEREL TWebD EHEEIN, FOREEBII
Lo TUMDPLOEREET 74 7=l b BEBEN-
TebDEHBAL, TOMERR T, AEHESEOREL
W5y, T2 b UNCEERIBOR, Bz & OBGLEIC
I % BOMRIEE TV, 2FFTEEICONWTER
B X BRI EFVOOE s B it D57
R A EH TR LIt o UIE e RB&EE, %
LT, FORLERENZ L 2 EHRRERBRETS
nTnd,

BRNBICBIDIBETSAIIDT 547 <@AE
BRE

WMENBICRBTIFET SA 7~k AT
BT 1988 FEEHICEBENZLOBREATHS Y,
FORSTEINT TR E, ZH¥E L 0BT
BEHEENEALBDTON 199 ETH oz, &
HITi, ZH¥E»OHE, MEE COMR TEE
EREHL oD, TOMOMRTL XEIEhEgE
BRI EIT B e VAR A SEITIEAL
TWBZEMNERINZ (BD. BF (B) L
THEBEINTZT 54 7 < it 1998 £ (K 10 FE)
TIXEMT 4FEThH - 208, LI, BSRITEmL,
2003 £V 11 BT T 903 88, 2005 £ 41X 1,000 BEfE
el »>Tnd, FLT2006E3 IzBRINTT
M| 7 54 /< 5REMTE] T, O
SETOBNOEET 54 7~OHELERE 4030

Clinical Parasitology Vol. 17 No. 1 2006

—303—



B3 #EEROYXFEREETSAT 7
BT

LTV Y,

K1, REETORET A /~DEFRED
ERTHEMCEEDELOTHZ, REY VIV
X, GRET, MEET, BRW, MIEW, EFHT
BEINTZOONPLERIMENTZ S OHBLED 95%
EEDD, i, H2RZ0X5kLTERLET
TA < EROBRED, ToOHMICHEINLT S
A7 LT ENBOERICHEDETRLELD
THd., BEHONTE 21X, 1999 F£LU3k, B TH
WINTBHET T4 I3 4400 THY, ZD
H5HLOKIB0EE (17%) ICOWTHEFRESEML
e, INLOHEEPLIIT A v BRI
Ehiehoiz,

HET7SATINLDE XFERDEH

INETORELRBNT, BETSA 7<rbli
T4 JeBEITRHEINZIo7H, FXFER
(Toxocara tanuki) DHEEFDBR Do TWNWD, &Y
DEL, 2001 FIHHERT CHEINCTET S
A TP IFEIROHIPEFENBEHEI N
bOTHD Y, T4/ vERIPOFIEILZ X XA
HIFEEREIL TWB Y, ThoOFEEMCIIRR
EERRL TEOREBASREEETIZENEEL
Ve ULIdUEBRETERD > BEAIE, HIFHE
DO DNAIWC L5 PCR 2E i L BETFERITTEZ
ETRENTAETHS ", #XFEHIT, F0%,
B3 RTHRICERATIOD 15E, BABHILO
2EEEMAT, BEETRHETS A/~ 481

TOFEFPREBINTND,
5 B

BET 74 /< IZET 2TEM RIS, 2005
FIT TASREYE) PHITSNZI EItE D RER
BRI R e, #E)IBIC RV, BEEMS
TIATvHBETNELDIEE 2T T 2005 4
DEICHAEETNOERE > ESRAERE L T4&
BAZZITY, TOREER L E 2T 2006 £ 3
RIZIZ10 » ETRAEEP OS2 REEZEEL L
c MeRNRT 74 7 vBRERTE] BEESH
72 ¥ (http : // www. pref. kanagawa. jp/osirase/ryokusei/
ysi/keikakuhonbun.). L2°L, ZOEEIZEOEBE
BEBCERFI 2 HEE U TR SRR A & 22 B 72 DI
ETHE DEERRA+HTHY, 754 J/~ERE
9 & T D BN R SRR AE ~ DX S DT SE M &S
NEEWE WS BEARH D,

REZET, MEMNEOFETSA T BIET T
A < EBBHEAIZ 1L 2N, BYETT S
A T<ERPBRESNEFRD ), SBLMLH
DBV R R DB AL T DRI REMEEETER
Wo TIA<EBRICBEL T, 13T RSB
BADBDHIITIEBLBRA~DOGEERIESICEID S 3
Z&, Lt BIiSRoBRERZREL TThRWR
D, BRI EBRLEERET I LB EBENTHS Y,
Eiz, To7A 7 ~<EEINIEEESRN T DEREN
BB TR, £ BREET TOMEMMEMAED R <,
I LY EOEBEICL BN EFEETRT L,
BECOZ>TRENZRFT D, T0lz—E,
BET 54 7 DR CRBRERBERENTHE, €
DHIRITIT D BINEY WITEEEZBD D 2 &5
FAEEA, ALY bRBERRITICE LGB RD S
s,

—F, TNETZHET 74 720 4Fl0FX
FEIEPRE SN, THEY XF0OERBBICT
SATTBBALLEDIBELIETHY, 4%
S XX EROEENRT 74 J<BERTOESIT
HBZVHIDLEFEIND, FXFERRIL, A XER
(Toxocara canis) EFIL h %Y B 5B T, b Mxf
LTA XEEBECHHBITELZREIL D LEX
bRATWEM, T4 /vERELDEERREER

Clinical Parasitology Vol. 17 No. 1 2006

— 304 —



B OTRTEEMEIE Y, o TINP DI, HET 5
A 7= OERIPERE U B, TR
DOULEEZHBEIT S DI b3 2 XXERIFE D
EBAEITH)ZEPMBIRoRETZD, ZNHD
EERREZT, BIEETROT 71 7~ EikREE
iz, HIBL NV TOT 54 /< EIHER & BER
G TE DEREHIEB AL EMBEBETHD
EEZD,

wﬁ:%%%iégﬁtb,&ﬁﬁyfwwﬁﬁmi
FEBENHEINENOBREBEBRE T I 7~
HECEDS TWARBMEREEZFOFICBILEHEL L
FEY,

x &

1) Gavin, P. J. et al. (2005) : Baylisascariasis. Clin

2)

3)

4)

5)

6)

7

59

Microbiol Rev, 18, 703-718.

JIPIERE, # (2001) 7oA /~&7 54 =g
& (Baylisascaris procyonis) W=+ 2 €EFEE. Clin
Parasitol, 12, 121-125.

JFERE, fi(2002) : By9E, BEEXTOT
A ERINFLEEE FEMEDRBER,
Vol. 23, No.8, 202-203.

FA—HE (1991) - MBENBRIEBIETSA47~D
Bk, MEIIIRARERE 12, 17-19.
HRERIRRE BB EGREF A AW (2006) © f4
WINRT 74 7~ BhEREREE (FR 1843 A).
FRUBEEZ, fh (2002) @ M) BTHE SN T4
7 S4 7<=hbitasncBRiZ2nT, $71
BB AHFERZESRE T v 7T LILEE, ppls2.
il IR, i (2003) : SHEBITEOEELLTO
TIAvEE, REFEBZESE 2, 13-10.

Clinical Parasitology Vol. 17 No. 1 2006

—305—



adai

GO EVLRSeLD2LeD0LCPLREEPLLERLRRCRCPTLRORR000000008000%0C$822206PC20D80DT

| S ERCHIR A 5T 0y 2
Eren

200649 H9R, =¥/ 2y 7 A]BET
FESR, "B R—EEALIX/av s R, dbigED
LEDLY bwvolma—AP, FEPTLET
HEOENZZ EFITEMLESL S 2. BEEOEY
BV ¥y — LEMERY, REFEOLZHPT
BEELHE2RBL TV A X L THES
BEL, BATCRILBETLLADRL2WVIET
DIF/av s A (LAEHR) ORIIERE L
EWVILDTHA, FELWIEBIE, E7EEER
e (BRZERF) THIL TV A [IRE#S YR
#H] THESNTWDY,

KIEETIE, A XOIF ) ay 7 Aidk FOFEK
LEALBRIIDLDONP IV &L, IFEHE
FLIAROIF ) Ty 7 ABREEICOD TN
5. 1999 T & N7 BRYYE O F B I U E
DEEIINTHERICET 2 EE (BRRERE) 12
Iy, eroFsay s AER (4 EHRERE]
ELTEM»LORBITHAETIERERD,
200410 A &Y, AXDITF) ay 7 ABRGEE
FILEEMICEABITHEET AL I TW
EhbTHBY. '
AXDIF/ AV IABFE FORBRREEATE
BERICHDDH?

HAEANTI, =%/ a2y s A (HaLH) 11,

338 Medical Technology

O
TH /v
(h=)

19
Tl

REp
gli—/ dvO R
(HR)

1 IF/ 30y RAEOBRERRE

BEDOELZALBEIZZISATASERTD
B, BHEIZFYAOBEICFEL, T AEIC
BU THARZRIPHFALICEESNS
&, iR EC4hE (BH) AEETA. 29 L
ToRAE A X IS Y AR Sh, BEARTT
X3y 7 ABYEIPOHEBIIE D T L TEFR
PHEENTVWS (F1).

L MIBFAX I ERABICHRIIESRARADLZ LT
IX Oy 7 ARBET S, FEBEEL LT
BTV TYHROEEICIIENBYET 5.
BAEDPOREILEDLDIXS~20EHTH Y, FE
K, B, BELZEOERPLIETY, BENRIE
BEFBEINRITNIEHTRITING L EhLDTEH
v

1 XORBEL L TOFEHEIZF Y A LERIT
BTWEEZONED, EFEBEEEIrLAT, 4
IFFAXIFEETLII L E—HICENE SN
TWiz, FNTHREDFETIE, iEETHE
ENTVBEA XD 1I~3%DTF /Iy 7 AITE

L TnAI EbhroTns,
b ELIEREIZLS TR E DT,
BOFEZHLIEIETE LR,

4 XFEELT
IR 5 F DR
BREKDSDOHR

DROHEIL, BB 4B LSBTV BBUREE
HIckE. AT b EOBEBRYERLZDT,
BBEONA1ZZ O, BREOCRBRIBEINLD

Vol. 34 No. 4

— 306 —





