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The Japan—Taiwan Symposium on Infectious Diseases of Animals and Quarantine,
sponsored by the Japan Interchange Association, was held October 20-21, 2004, at
the Sapporo Convention Center. The symposium focused mainly on human health
and food safety. Issues that were discussed included 1) infectious diseases of
animals that caused economic loss, and those diseases that threaten the health of
companion animals, 2) infectious diseases that are transmitted from animals to
humans, 3) emerging infectious diseases that have been reported recently in world
news, such as bovine spongiform encephalomyopathy and avian influenza, and 4)
animal quarantine measures to prevent the spread of the aforementioned diseases.
Challenges posed by infectious diseases of animals that were faced in the past, are
being faced now, and will be faced in the future were highlighted in the 3 plenary
lectures.

The first plenary lecture described how Japan struggled to control rabies, Japanese
encephalitis, Korean hemorrhagic fever, anthrax, and other zoonoses after the
Second World War (1941-1945) when poverty and poor sanitary conditions were
common in Japanese. The second plenary lecture reported on the economic loss to
the pig industry in Taiwan brought about by diseases such as foot and mouth
disease and circovirus infection. Also described were the efforts of Taiwanese
public health officials to control the epizootic diseases through the strategic use of
vaccine. The third plenary lecture described our responses to a variety of risks and

-focused on the necessity of risk management by an ideologically mature society

when it is challenged. The need to integrate diverse expertise was reiterated and
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examples of collaboration with mass media to solve problems were presented.

Speakers reported on the recent outbreaks of avian influenza in Yamaguchi, Oita,
and Kyoto; the crisis control measures being implemented to curb the spread of the
disease; and Dr. S. Y. Lin, Bureau of Animal and Plant Health Inspection and
Quarantine, Taiwan, and finding and eradicating the HSN2 subtype of avian
influenza virus in Taiwan. The pathogenic HSN1 avian influenza virus was found
in 6 ducks in the Taiwan Sea straits. The ducks had been thrown overboard by
smugglers on a boat from mainland China who were being pursued by the coast
guards at Kinmen Prefecture. This occurrence illustrates that infectious diseases
know no national boundary and underscores the need for a global surveillance
system to prevent the spread of the virus.

One session detailed how an echinococcosis transmission was interrupted and
monitored. Praziquantel-laced bait was distributed to wild foxes in Hokkaido in a
mass deworming program attempting to interrupt the transmission cycle; the
efficacy of the program was monitored by using the worm coporantigen detection
method. This method did not disrupt the movement or eco-hierarchy of the red fox
population and was sustainable in its efficacy. The drug-laced bait was produced by
using marine waste products. Prevalence of echinococcosis in the red foxes in
Hokkaido was reduced by using this method (1,2). This method was also successful
in reducing the prevalence of the cestode infection in Zurich, Switzerland (3).
Knowledge of being protected against infection will instill a sense of safety among
the inhabitants, which in turn will lead to increased agricultural activities, as well as
developing tourism industry in the region.

The control policy against echinococcosis was presented, as was the manditory
reporting of infection in dogs, which became part of a revised law that became
effective after October 1, 2004. This implementation is the first of its kind in the
world.

Also noted was that a mutual understanding and consensus must exist among all
parties concerned to effectively eradicate Echinococcus from red foxes. The
stakeholders in this case are the inhabitants of the area, government officials,
researchers, farmers, and tourist organizations.

Contemporary society is confronted with many forms of risk, including infectious
disease risks and risks that threaten our food safety, that need urgent attention. This
symposium brought researchers, government officials, and members of the public
from Taiwan and Japan together to facilitate the bilateral regional exchange of
information, with the understanding that technology that is applicable to both
regions can also be extrapolated to the whole world. With the current pace of
globalization, the concepts demonstrated in this symposium can serve as worldwide
models.

After the symposium, the Taiwan delegation was asked for a comment on future
development. The answer was that the symposium started on a bilateral basis but
the discussion should be expanded to include other neighboring countries, such as
Korea. Too strong a sense of nationalism may not protect national interests or the
wellbeing of a nation itself.

Regarding the control of infectious diseases in animals, the symposium urged that
research and development efforts tailored to specific needs be conducted.

http://www.cdc.gov/ncidod/EID/vol11no05/04-1348.htm R=2/4
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Government authorities should not ignore problems and leave them for future
generations to solve. Professional organizations, such as veterinary associations,
should address the problems directly; scientific societies should not limit their
activities to meetings or congresses. When these aspirations take shape, the world
will have changed for the better.

The abstract of this symposium is published in Japanese and English and
can be obtained through a request to Kamiya Masao.
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nematodeESTs/), we found cDNA clusters putatively encoding cytosolic
Cw/Zn-SODs (cluster BMCO00677). When aligned with these sequences,
our sequence exhibited high sequence identity that ranged from 97 to
98%. The gene cloned in this study might represent the Cu/Zn-SOD of
B. malayi. Because we could not find any evidence that cytosolic Cu/
Zn-SOD of B. malayi is membrane bound, it might not play a major
role in protecting parasites from oxygen-mediated killing mechanisms
of the hosts; instead, it might be involved in the survival of parasites
by detoxifying intracellular superoxide radicals generated by cellular
metabolism.

Overexpression of enzymatically active recombinant B. malayi Cu/
Zn-SOD would help us to investigate the enzymatic characteristics and
molecular structure of the enzyme in detail. The pathophysiological and
biological role of the enzyme in host—parasite interaction should also
be further elucidated.

This work was supported by a grant from the National Institute of
Health, Ministry of Health and Welfare, Republic of Korea (NIH-348-
6112-156).
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Modified Sugar Centrifugal Flotation Technique for Recovering

Echinococcus multilocularis Eggs From Soil

Kayoko Matsuo and Haruo Kamiya®, Department of Parasitology, Hirosaki University School of Medicine, Zaihu-cho, Hirosaki 036-8562,
Japan; *To whom correspondence should be addressed. e-mail: hkamiya@cc.hirosaki-u.ac.jp

ABSTRACT: Among soil-transmitted parasitic diseases, alveolar hyda-
tidosis due to the ingestion of Echinococcus mulrilocularis eggs is be-
coming a serious problem in Hokkaido, the northern most island of
Japan. Dissemination of the infection far from the endemic areas can
occur if motor vehicles transmit soil contaminated with eggs. No ap-
propriate and validated method for recovering the taeniid eggs from soil
is available. A modified sugar centrifugal flotation technique, using a
sucrose solution of specific gravity 1.27 and 0.05% Tween-80, was eval-
uated as a method to successfully recover eggs from soil. Contamination
levels as low as 10 eggs per gram could be detected. This method may
be useful to determine the prevalence of E. multilocularis, its transmis-
sion, and the potential for by monitoring soil contamination with eggs.

Soil is contaminated with various kinds of helminth eggs, which can
be transmitted to humans and other animals (Mizgajska, 1997; Chong-
suvivatwong et al., 1999). Echinococcus multilocularis is the causative
agent of alveolar hydatidosis and is distributed widely in the Northern

Hemisphere. Echinococcus multilocularis eggs are deposited in the en-
vironment by defecation from the infected definitive hosts, mainly fox-
es. Human infection with E. mulrilocularis is more likely to occur by
accidental ingestion of eggs in soil, contaminated vegetables, water etc.,
rather than through direct contact with definitive hosts, except dogs.
Various techniques have been developed for ascarid egg detection from
the soil (World Health Organization Chronicle, 1968; Uga et al., 1989;
Ruiz de Ybanez et al., 2000). However, few reports for recovering tae-
niid eggs from soil are available.

A method for recovering ascarid eggs from sand (Uga et al,, 1989)
was adapted to a sugar centrifugal flotation technique (Ito, 1980) using
a sucrose solution of specific gravity 1.27 (Nonaka et al., 1998). Soil
was collected from the ground of Hirosaki University School of Med-
icine located in a nonendemic area for E. multilocularis. Twenty grams
of soil mixed with 20 (equivalent to 1 egg per gram [EPG]), 200 (10
EPG), or 2,000 (100 EPG) E. mulrilocularis eggs was placed in 50-ml
conical tube to which was added 40 ml of 0.05% Tween-80. The eggs
were not infective, having been preserved in 70% ethanol since 1969,
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TABLE I. Modified sugar centrifugal flotation technique for recovering Echinococcus multilocularis eggs from 20 g of soil.

Number of eggs detected (mean * SD)¥}

Time of incubation 20% (1 EPG) 200% (10 EPG) 2,000% (100 EPG)
2 hr 0.3 = 0.5 (3/10)8§ 1.5 = 0.7 (10/10)** 64 = 187 (10/10)***
Overnight . 0.2 * 0.4 (2/10) 8.1 * 3.7 (10/10)*** 137 = 40.8 (10/10)***

Total 0.5 * 0.5 (5/10)

9.6 + 4.0 (10/10)%%*

201 * 54.5 (10/10)***

* P < 0.05; ¥* P < 0.01; ¥** P < 0.001.

1 Number of detected eggs were evaluated by Student’s ¢-test and found significant, where P < 0.05, compared with that of sample containing 1 EPG.

i Number of eggs added.

§ Number of tubes d d eggs/ex d (n = 10).

The mixture was stirred vigorously and sieved through 100-pm mesh.
The suspension was centrifuged at 1,000 g for 5 min, and the super
natant was discarded. The sediment was resuspended in 7-8 ml sucrose
solution (1.27 specific gravity). The suspension was transferred to 15-
ml tubes and centrifuged again at 1,000 g for 15 min. Tubes were filled
to the top, and a coverslip (24 X 24 mm) was placed on the tube.
Coverslips were examined microscopically 2 hr later. A new coverslip
was placed on the top of tube and left overnight to detect the remaining
eggs. Statistical significance of the results was determined using Stu-
dent’s t-test. Data were expressed as mean * SD, and a P value of less
than 0.05 was taken as the minimum level of significance.

Eggs were detected in all soil samples added with 100 EPG after 2
hr of incubation. More eggs were detected after overnight incubation
compared with 2 hr of incubation. As shown in Table I, the egg recovery
rate was 2.5, 4.8, and 10% in soil samples containing 1, 10, and 100
EPG, respectively. The egg detection rate significantly increased with
increase in EPG. The present method could detect contamination of soil
with taeniid eggs at a concentration of 10 EPG.

An average of 300 eggs per gravid segment was counted in E. mul-
tilocularis collected from the fox (Zeyhle and Bosch, 1982). Therefore,
if only 1 gravid segment was mixed with 20 g of soil, the EPG in this
locality will be more than 10. A total of 34,000 E. multilocularis adults
were recorded from a heavily infected fox in endemic area of Japan
(Morishima et al., 1999). Echinococcus multilocularis eggs deposited
in feces and dispersed into soil could clearly contaminate a wide area.
Furthermore, if fox heavily infected with E. mulrilocularis was involved
in a motor accident, a huge number of eggs could be disseminated into
the environment from injured viscera.” According to Tsukada et al.
(2000), infected foxes frequently encountered traffic accidents in Hok-
kaido, Japan. Therefore, motorcars contaminated with eggs could dis-
perse the parasite to nonendemic areas.

It is somewhat difficult to evaluate the sensitivity of present tech-
niques for application to field survey. However, the contamination of
soil with E. multilocularis is not the same in different areas. The con-
tamination of eggs in soil should be more intense around fox dens,
showing that the wild rodents, its intermediate host, captured near the
dens were heavily infected (Kamiya et al.,, 1977). Therefore, the sen-
sitivity level of 1 EPG is still valuable for detection of eggs in certain
instances such as in the soil of highly endemic areas or soil adhered to
motorcars run over the injured fox viscera infected with E. mulrilocu-
laris.

Recently, the present technique adapted for 2 kg of soil was used in
a survey for detecting E. multilocularis eggs in soil left in the Hokkaido
to Aomori ferryboat to monitor the transmission of eggs from endemic
to nonendemic area. Although no helminth egg was detected, Isospora
oocysts, mites, and eggs of mites were found (Matsuo et al., 2003). Of
course, the soil collected from the endemic area must be incubated at
70 C for 12 hr (Nonaka et al., 1998) or frozen at —80 C for 3 days or
more (Veit et al., 1995) to inactivate egg infectivity.
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Alveolar echinococcosis (AE) is a zoonotic helminth
disease classified as Category 1V by the Infectious Diseases
Control Law of Japan, which requires notification of both
human and canine cases of the disease. The known domestic
distribution of the causal agent, Echinococcus multilocularis,
is exclusively restricted within Hokkaido; thus, human AE
infections occur predominantly in the inhabitants of this
region. On the other hand, there have also been AE patients
reported from prefectures other than Hokkaido. Although
many of these cases are thought to have had contact with
either Hokkaido or foreign endemic countries, some infections
were probably acquired autochthonously. It is noteworthy that
half of the autochthonous cases were recorded in Aomori
Prefecture (1), which is situated on the northern tip of the
mainland of Japan and faces Hokkaido across the Tsugaru
Strait (Fig. 1). Furthermore, slaughter pigs infected with
metacestodes of E. multilocularis have recently been reported
in this area (2). These data imply the spread of the parasite
from Hokkaido to Aomori Prefecture, but adult £. mudrilocularis
has not yet been detected in necropsy surveys on wild red
foxes, though it must be kept in mind that relatively few
animals were studied (3,4).

Necropsy diagnosis of Echinococcus in the small intes-
tines of the definitive hosts is laborious, time-consuming and
even biohazardous when it is performed on a fresh carcass,
but nevertheless serves as a gold standard owing to its
reliability. However, postmortem examination is not suitable
for areas like Aomori Prefecture, where animal carcasses are
sparse or unavailable. According to game bag records, for
instance, the mean annual number of red foxes captured
in this prefecture during 1999-2001 was less than 100 (5)
(Full data are available at http://www.sizenken.biodic.go.jp/
wildbird/flash/toukei/07toukei.html). Although domestic dogs
can also become the definitive hosts of the parasite, they
cannot be included in necropsy surveys for ethical reasons.
Therefore, we attempted a survey with antemortem diagnostic
approaches to increase the target population.

The survey was undertaken on potential definitive hosts in
Aomori Prefecture from December 2003 to February 2003,
Forty-three fecal samples of wild red foxes. which included
17 rectal feces of shot individuals and 26 naturally excreted
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23-1. Shinjuku-ku, Tokyo 162-8640. Japan. Tel: +-81-3-3285-
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Fig. 1. Location of Aomori Prefecture, Japan.

feces in fields, were collected by local hunters. With regard
to the collection of the latter samples, local hunters were
instructed in the criteria of vulpine feces (6) in order to avoid
sample contamination with other carnivores. In addition, 134
fecal samples of hunting dogs were collected due to their
management in fields in which they may acquire the infec-
tion by preying on rodent intermediate hosts. All samples were
stored at ~20°C until used. Microscopic egg detection was
conducted with both a modified Wisconsin procedure (7)
using a sucrose solution whose specific gravity was 1.27 and
a formalin-ethyl] acetate sedimentation technique (8). Because
the eggs of Echinococcus morphologically resemble those of
other taeniid tapeworms (9), they were subjected to PCR as
described below. Echinococcus coproantigen was screened
using an ELISA kit from Dr. Bommeli AG (CHEKIT"-
Echinotest; Liebefeld-Bern, Switzerland) following manu-
facturer’s instructions. The results of the test were expressed
as percentages of likelithood for infection using the following
equation: relative positivity (%) = {OD of test sample-OD
of negative control)/(OD of positive contro}~OD of negative
control)} X 100. A relative positivity value of less than 30%
was regarded as a negative and a value greater than 40%
was regarded as a positive. Values between 30-40% were
considered to be indeterminate. The test has a sensitivity rate
0f 90.9% and a specificity rate of 98.8% when applicd to a
group with a prevalence of 8% (data from the manufacturer).
To confinm the results of the coproantigen test. and to distin-
guish . multilocularis from other taeniid tapeworms, a
specific nested PCR test (10) was carried out. The extraction
of DNA from fecal samples and egg materials was performed
using a commercial kit (QlAamp DNA Stool Mini Kit; Qiagen
GmbH, Hilden. Germany) and the protocol described by
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Bretagne et al. (11), respectively. :

Taeniid eggs were detected in two vulpine and one canine
fecal samples, but all were negative in the E. multilocularis-
specific PCR test. Taking both host groups together, only a
single dog gave a positive result for coproantigen. The dog
was treated by oral administration of 5 mg/kg bodyweight of
praziquantel (Droncit®; Bayer AG, Leverkusen, Germany),
and feces excreted after the chemotherapy were taken daily
until 2 days post-treatment. A follow-up coproantigen test
was performed on post-treatiment fecal samples. The relative
positivity values yielded showed a remarkable change: the
value had reduced from 44% at pretreatment to 10% at 2
days after treatment. This could be translated into success in
deworming E. multilocularis, which is susceptible to chemo-
therapy with praziquantel. However, in the PCR test, no
amplification products were obtained from any samples tested.
The fecal samples were subjected to further parasitological
examination. All remnants were slurried in an adequate
volume of tap water and washed by decantation, and the sedi-
ments were scanned under a stereomicroscope at magnifica-
tions of 20-50; no parasite segments were recovered. The
reason for this discrepancy is unclear, but may be explained
by a false positive of the coproantigen test or false negatives
of the PCR and parasitological examination. Considering the
reactivity to the taeniacidal drug, the false positive observed
in the coproantigen test might have been caused by other
taeniid cestodes. Such cross-reaction of the coproantigen test
has previously been reported (12,13), however, no DNA
fragments were amplified in the first round of the nested PCR
test which detects cyclophillid cestodes, and no worm debris
was found in the fecal sediments. The false negatives may
relate to the degree of maturation and/or low infection inten-
sity of E. multilocularis, both of which could give false
negative results in the PCR test (10). Since adult £.
multilocularis is a tiny worm, and because its proglottids will
be broken off by the pharmacological action of praziquantel
(14), it may be overlooked in parasitological examination.
We are therefore not fully convinced of the existence of
Echinococcus infection in this dog. Further study is needed
to improve the confirmation test.

Once AE is established in an area, elimination is quite dif-

ficult. Taking into account its public health consequences,
monitoring of the parasite amoung potential definitive hosts
must be a continuous task until an effective countermeasure
is established.

This study was supported by a grant for the Research on
Emerging and Re-emerging Infectious Diseases (H15 Shinkou-
7) from the Japanese Ministry of Health, Labour and Welfare.
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Identification Procedure for Pasteurella Pneumotropica
in Microbiologic Monitoring of Laboratory Animals

Nobuhito HAYASHIMOTOD, Takeshi AIBA?, Kikuji ITOH?, Megumi KATO9,
Eiichi KAWAMOTO?, Sumito KIYOKAWAS®, Yoko MORICHIKA?,
Takehiko MURAGUCHI®), Teruo NARITA?, Yasuo OKAJIMA10,

Akira TAKAKURAD, and Toshio ITOHD

DICLAS Monitoring Center, Central Institute for Experimental Animals, 1430 Nogawa; Miyamae-ku,
Kawasaki-shi, Kanagawa 216-0001, 2 Pharmacodynamics Research Laboratories, Sankyo CO., Lid.,
717 Horikoshi, Fukuroi-shi, Shizuoka 437-0065, 3)Laboratory of Veterinary Public Health, Graduate
School of Agricultural and Life Sciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyou-ku, Tokyo
113-8657, ¥Charles River Japan, Inc., 10210-6 Tana, Sagamihara-shi, Kanagawa 229-1124,
5)Animal Research Center, Tokyo Medical University, 6—1-1 Shinjyuku-ku, Tokyo 160-8402,
S)CLEA JAPAN, Inc., 983-5 Kamiyuno, Shibakawa-cho, Fuji-gun, Shizuoka 419-0301, "Japan
SLC, Inc., 3371-8 Koto-cho, Hamamatu-shi, Shizuoka 431-1103, 8Institute of Laboratory
Animals, Graduate School of Medicine, Kyoto University, Yoshidakonoe-cho, Sakyo-ku,
Kyoto-shi, Kyoto 606-8501, 9Medicinal Safety Research Laboratory, Sankyo CO., Ltd.,

717 Horikoshi, Fukuroi-shi, Shizuoka 437-0065, and % Environmental Research Center,
Mercian Cleantec Corporation, 4-9-1 Jyonan, Fujisawa-shi, Kanagawa 251-0057, Japan

Abstract: Discrepancies have been recognized in the identification of Pasteurella
pneumotropica between testing laboratories. To determine the causes of the differences
and to propose a reliable identification procedure for P. pneumotropica, a working group
was organized and 69 isolates identified or suspected as P. pneumotropica were collected
from 8 laboratories in Japan. These isolates were examined by colony morphology, Gram-
staining, the slide agglutination test using two antisera (ATCC35149 and MaR), two
commercially available biochemical test kits (ID test, API20NE) and two primer sets of PCR
tests (Wang PCR, CIEA PCR). The 69 isolates and two reference strains were divided into
10 groups by test results. No single procedure for P. pneumotropica identification was
found. Among tested isolates, large differences were not observed by colony morphology
and Gram-straining except for colony colors that depended on their biotypes. Sixty-eight
out of 69 isolates were positive by the slide agglutination test using two antisera except for
one isolate that tested with one antiserum. The ID test identified 61 out of 69 isolates as P.
pneumotropica and there was no large difference from the results of CIEA PCR. From
these results, we recommend the combination of colony observation, Gram-straining, the
slide agglutination tests with two antisera and biochemical test using the ID test for practical
and reliable identification of this organism.

Key words: identification procedure, microbiologic monitoring, Pasteurella pneumnotropica
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