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Echinococcosis/Hydatidosis

Dr Masao Kamiya
Laboratory of Parasitology, Graduate School of Veterinary Medicine
Hokkaido University, Sapporo 060-0818, Japan
Tel.: (+81-11) 706.51.98, Fax: (+81-11) 706.51.90
kamiya@vetmed.hokudai.ac.jp
http://www.cc.hokudai.ac.jp/veteri/organization/discont/parasitol/index-e.html

Summary of general activities related to the disease

1a) Types of test(s) in uselor available, purpose of testing (diagnosis, surveillance, etc.) and
approximate number performed for each purpose

Diagnosis Surveillance :
Test Total
Dog Cat Other Fox Raccoon dog
ELISA (coproantigen | 5115 | 5 4 410 55 2,821
detection)
Postmortem examination 0 0 53 46 1 100
Faecal examination 1,765 175 2 431 55 2,428

2. Production, testing and distribution of diagnostic reagents

A new rapid diagnostic method based on EmA9 monoclonal antibody for the coproantigen detection was tested in
the Kazakhstan, Institute of Zoology, Academy of Sciences of the Republic Kazakhstan.

3. Research especially related to development of diagnostic methods and vaccines

Experimental infections of dogs and Mongolian gerbils with Echinococcus multilocularis have been conducted for
the study of systemic and cellular immunity to E. multilocularis.

In 2003, the PCR tests have been used for the diagnosis of echinococcosis from the fox and dog faeces. The
parasite DNA has been extracted from the host fagces and amplified by PCR. The PCR products were sequenced
and compared with the sequences from other Echinococcus and Taenia species. '

Experimental thermotherapy of alveolar echinococcosis were done using cotton rats.
Activities specifically related to the mandate
of OIE Reference Laboratories

1. International harmonisation and standardisation of methods for diagnostic testing or the
production and testing of vaccines

For the purpose of the standardisation of diagnostic testing the coproantigen detection of the E. multilocularis
using EmA9-ELISA was performed on fox and dog faeces collected from different regions in Japan and
Kazakhstan. '
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Echinococcosis/Hydatidosis

2. Preparation and supply of international reference standards for diagnostic tests or vaccines

None.

3. Collection, analysis and dissemination of epizootiological data relevant to international disease
control ’

Deworming program in wild (free ranging) red foxes in two areas (Koshimizu and Otaru, Japan) were conducted
to reduce the prevalence of E. multilocularis. The originally produced baits containing 50 mg praziquantel were
repeatedly distributed in both pilot areas. The effect of bait distribution has been evaluated by change in the
positive rate of coproantigen and taeniid egg in fox faeces collected in pilot and control area of Koshimizu. In
environments of Otaru, the success rate has been evaluated by change in the rates of coproantigen, adult worm
prevalence and taeniid egg rates in foxes. In Otaru, the raccoon dog a post-mortem and coproantigen examination
was done, also.

A diagnostic service for the domestic dogs and cats in Hokkaido has been continued in the 2003, also. That work
has been done with the cooperation of the Hokkaido Small Animal Veterinary Association.

4. Provision of consuitant expertise to OIE or to OIE Member Countries

Professor M. Kamiya visited Kazakhstan to provide consultant expertise. Dr. H. Sakai d15patched to Uruguay, Dr.
Y. Oku dispatched to Uruguay and Mexico.

5. Provision of scientific and technical training to personnel from other OIE Member Countries

In 2003, several foreign scientist including, two visiting scientists from China, two from Kazakhstan, and one from
France came to the laboratory to study about current diagnostic and control methods for the disease.

6. Organisation of international scientific meetings on behalf of OIE or other international bodies

On September 27, 2003, an international symposium entitled “Fight against echinococcosis” was organised in
Sapporo, Japan by Dr. Masao Kamiya. In the symposium, the distinguished researchers from China, Kazakhstan,
Tajwan and Japan exchanged the update information of echinococcosis.

7. Participation in International scientific collaborative studies

The laboratory has on-going collaborating projects on the control of echinococcosis/hydatidosis with Dr. J. J. Chai
and Dr. J. Wei, National Hydatid Research Center in Urungi (China), Prof. H. K. Ooi, National Chung Hsing
University in Taichung (ROC), Dr. C. Carmona, the Parasite Biology Unit, Institute of Hygiene (Urnguay), Prof.
B. Shaikenov, Institute of Zoology, Academy of Sciences (Kazakhstan), Prof. P. Giraudoux and Prof. D. A.
Vuitton, Institute of Environmental Science and Technology, WHO Collaborating Center for Prevention and
Treatment of Human Echinococcosis, University of Franche-Comte (France) and Prof, B. Gottstein, Institute of
Parasitology, University of Bern (Switzerland). The projects have been supported by the Japanese Ministry of
Education, Science and Culture and by the Ministry of Health, Labour and Welfare associated with HSF,

8. Publication and dissemination of Information relevant to the work of OIE (including list of
scientific publications, internet publishing activities, presentations at international conferences)

® Presentations at international conferences and meetings

Kamiya M. (2003). - Introduction — An urgent need for control measures against Echmococcosxs COE
International Symposium “Fight against echinococcosis™, Sapporo, Japan,
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Nonaka N. (2003). — The counter-measures against echinococcosis in foxes and pets: studies in veterinary school
of Hokkaido University. COE International Symposium “Fight against echinococcosis”, Sapporo, Japan.

Oku Y., Malgor R., Benavidez U. & Carmona C. (2003}, — Control program against hydatidosis and the decreased
prevalence in Uruguay. Second COE International Symposium for Zoonosis Control, Seoul, Korea.

»  Scientific publications
Doi R., Matsuda H., Uchida A., Kanda E., Kamiya H., Konno K., Tamashiro H., Nonaka N., Oku Y. & Kamiya
M. (2003). — Possibility of invasion of Echinococcus into Honshu with pet dogs from Hokkaido and overseas.

Japanese journal of Public Health, 50: 639-649. (In Japanese)

Ganzorig S., Oku Y., Okamoto M., & Kamiya M. (2003). — Specific identification of a taeniid cestode from snow

leopard, Uncia uncia Schreber, 1776 (Felidae) in Mongolia. Mongolian journal of Biological Sciences, 1 (1): 21-
25, :

Kamiya M. (2003). — Echinococcosis in Japan and its control. The Infection, 33 (4): 1-12, (In Japanese)

Kamiya M. (2003). — Alveolar echinococcosis. Current status and countermeasures. Medical Clinic of Japan, 29
(10): 1824-1827. (In Japanese)

Kamiya M. (2003). — Echinococcosis. Antibiotics and Chemotherapy, 19 (1): 64-69. (In Japanese)
Kamiya M. (2003). - Echinococcosis. Clinical Microbiology, 30 (4): 401-406. (In Japanese)

Kamiya M. (2003). — Echinococcosis. Control measures for animals protect human. Journal of Modern Veterinary
Medicine, 69: 12-14. (In Japanese)

Konno K., Oku Y. & Tamashiro H. (2003). — Prevention of alveolar echinococcosis — ecosystem and risk
management perspectives in Japan. Acta Tropica, 89: 33-40.

Nonaka N., Oku Y. & Kamiya M. (2003). — Control and management of parasitic zoonosis maintained in wildlife:
a trial of Hokkaido University against echinococcosis. In: Technology Innovation and its relations to humanities
and Social Sciences. Eds. Nakamura M. and Lee K-J., Hokkaido University Press, Sapporo: 93-101.

Oku Y. (2003). - Echinococcosis in Hokkaido. Haranomushi Tsuushin, 183 : 3-12. (In Japanese)
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When the World Changed
" KAMIYA Masao

Chairperson, Local Organizing Committee,
Japan-Taiwan Symposium on
“Infectious Diseases of Animals and Quarantine”
Faculty of Environmental systems, Rakuno Gakuen University

During this season of harvest and plenty in 2004, it is with
pleasure to announce that the Japan-Taiwan Symposium on “Infectious -
Diseases of Animals and Quarantine” is being held in Sapporo, with the
active participation of experts, researchers and policy makers from
both countries. '

Infectious diseases of animals that are transmitted among
livestock and companion animals resulting in great economic loss in the
former, and those that destroy the health of the latter, as well as those
diseases that are transmitted from animals to humans that endanger
human health, will be discussed in this symposium,. In the former
category, dealing with epizootic diseases, Prof. CHANG Tien-Jye of
National Chung-Hsing University, will deliver a keynote speech entitled
“Emerging diseases of pigs in Taiwan” that will focus on diseases such
as Foot and Mouth Disease (FMD), and Hog Cholera that brought great
economic loss to the pig industry. In the latter category dealing with
zoonotic diseases, Prof. Emeritus, FUJIWARA Kosaku will deliver a
keynote speech entitled”. “Animal cases of zoonosis in the second half
of the last century”. In recent years, there are many infectious diseases
of animals that transcend and encompass the content of the two
aforementioned keynote speeches. Such diseases are the likes of BSE
(Bovine Spongiform Encephalopathy), SARS (Severe Acute Respiratory
Syndrome) and HPAI (Highly Pathogenic Avian Influenza) that threaten
the safety of our food as well as our health. These diseases had given
' rise to a global crisis that transcend national boundaries.

In the mid 1990's, WHO declared that we are now being
confronted with the risk/crisis of infectious diseases spreading on a
global scale and that no country is safe from that threat. This warning
became a reality with the recent appearance of SARS.

Our contemporary human society is now belng confronted wuth
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many forms of “risk”, and the risk of infectious disease is one that needs
urgent attention. In another keynote speech entitled, “Risk
Communication; Its philosophy and techniques” by President KINOSITA
Tomio of Koshien University, he will introduce to us the past and
present responses to the various risks, and also focus on the necessity
of risk management by a mature society when being chatlenged. He will
also propose on the need to integrate the diverse expertise that we
presently possess and hint on how it can be done to sclve the problems
that our society faces today. The bilateral effort of researchers and
officials of different fields from both Taiwan and Japan has resulted in
the holding of this symposium to discuss the common risk that we face
together, that is the infectious diseases of animals. This is the time

when the world changed. _

| would like to take this opportunity to express my sincere gratitude to
all the related organizations and to everybody who has in one way or -
another, helped to make this symposium a great success. We shall look
forward to receiving many suggestions and advices from the audience
during this symposium. Thank you for your participation.

S ﬁmtrg to the Nértﬁ
ne’s bei ng yearns
For a &md' immaculate.
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Strengthening of Control Measures Against Infectious Diseases of Animals by the
Ministry of Health and Labour

Kensuke NAKAJIMA Nationa! Institute of Infectious Diseases

1." The role of the Ministry of Health and Labour in the fight against zoonotic infectious diseases

(1) The Ministry of Health and Labour, which is responsible for the health of the population, has the
jurisdiction and the duty to implement countermeasures against zoonotic diseases. These counter
measures include the enactment and amendment of laws, re-organizing the existing organizations
and collaborating with the public health department of the prefectural government in the
implementation of control measures.

(2) The relevant control measure laws that come under the Ministry of health are the Infectious Disease
Law, Anti-Rabies Law and the Quarantine Law. .

(3) The relevant departments under the Ministry of Health charged with the implementation of the
control measures are the “Tuberculosis and Infectious Diseases Section of the Health Bureau™
(Enacting and implementing the control measures), *National Institute of Infectious Diseases”
(collecting and analyzing the epidemiological information, investigation and research of the pathogen)
and the quarantine station (quarantine of people entering the country, implementing health control
measures at port and on ship, health inspection of imported animals).

(4) Control measures against food-borne zoonotic diseases do not come under the Ministry of Health
and Labour.

2. The background rationale in the strengthening of control measures against zoonotic diseases

(1) The worldwide prevalence of emerging and re-emerging diseases whose pathogens originated from
animals, such as West Nile Fever, Avian influenza, SARS, etc., continued to endanger the human
health. '

(2) More than 1.2 million birds and mammals of various species from more than 80 countries throughout
the world are being imported into Japan annually.

(3) Cases of imported rodents that had been strongly suspected to be infected with tularemia or monkey
poxvirus resulted in the revelation of the difficulty in tracing the imported animals. This highlight the
necessity to review the regulations pertaining to the import of animals.

{4) Continuous mass outbreak of diseases among humans that were originally transmitted from animals,
peint to the need to strengthen the disease contro! measures within the country.

3. Recent actions taken by the ministry of Health and Labour in the context of
strengthening the control measures against zoonotic infectious disease.

(1) Reenactment of the related law (Amendment of the Infectious disease Law as of Oct. 2003)

(@ Strengthening of the regulation pertaining to Imported animals (Besides quarantine,
establishment of the notification system. To be carried out at the quarantine station).

@ Strengthening of the domestic epidemiological survey {Increasing the number of infectious
diseases to be investigated. Addition to the regulation regarding the survey of animals).

@ Setting the regulation for veterinarians to play a role in the public health control measures.

@ Implementing the sterilization and eradication of the transmission source (Strengthening the
control measures against the disease transmitting animals and the arthropod vectors.).

(2) Other control measures taken

@ Incoporating veterinarian into the tuberculosis and Infectious Disease section {This will enable
the section to effectively enact control measures against animals that act as transmission
source as well as dealing with the human patients).

@ Support the investigative research in zoonotic diseases (Diagnosis of pathogen, surveillance of
patients and animals, etc.). - '

@ Establishment of the contingency guideline {Control measures to be implemented in case of the
outbreak of rables, West Nile Fever, etc.).

@ Enlightening of the public on zoonotic diseases (Use of the internet homepage, poster,
handbook, lectures etc.). ‘

® Strengthening of International Co-operation (collaborate with the relevant countries as well as
with international organization to establish a good working relationship).
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Echinococcosis: An attack on the source of transmission

Yuzaburo OKU, Department of Disease Control, Hokkaido University Graduate
School of Veterinary Medicine

Both unilocular and multilocular echinococcosis are important zoonotic parasitic diseases worldwide.
In countries where pastoral farming is a major agricultural activity, the dog and the herbivore
livestock are the animal host of Echinococcus granulosus. In those countries, farmers are told not to
feed their dogs with ovine offal and their dogs are regularly treated with anthelmintic drugs. These
control programs were necessary because of the presence of numerous unilocular hydatid disease
patients and the feasibility of controlling the disease by eradicating it in its intermediate and
definitive hosts. However, these control programs can be successful only if implemented nationwide
and with the consent of allits citizens. For example, in Uruguay, there is a "dosificador” system,
whereby a group of trained personnel, whose job is to move around the farms and deworm the dogs
with anthelmintic drug. With the execution of this system, there was a dramatic decrease in the
infection rate of E. granulosus among the livestock.

On the other hand, in Japan, China, Russia, Alaska and Central Europe, E. multilocularis is the
problem. Its definitive (foxes) and intermediate hosts (voles) are both wildlife. Deworming of the wild
foxes had not been attempted until 1990 and there had been no effective control measures for the
wild voles. It was not clear whether deworming only the foxes would have any impact on the
effectiveness of reducing the parasite. In Hokkaido, only partial culling of the red foxes and stray
dogs had been carried out, resulting in the spread of the disease throughout the whole island from
the eastern part of Hokkaido where it was endemically located in the 1960's.

‘Germany was the first country to attempt the deworming of wild red foxes using anti-helmintic
drug-fortified baits that were distributed to the foxes by hand as well as by dropping from the air.
After the implementation, significant reduction in the prevalence of the multifocular echinococcosis
in among the wild red foxes was observed. This indicates the feasibility of controlling echinococcosis
in wildlife. From 1997, we started a similar project in Hokkaido to deworm the red foxes using the
drug-fortified bait. However, since the conditions in Hokkaido are different from that in Germany, in
terms of the vegetation, quantity of snowfall, the species of voles involved and their habitat, it was
deemed necessary to develop a cheaper bait as well as developing a new way on how the baits will
be distributed. '

We selected a pilot area in Hokkaido (Koshimizu, 200km2) where first we made a survey of the fox
holes {den) in that area followed by examining for the presence of Echinococcus egg and
coproantigen in the fox feces collected in the vicinity of the fox holes. This gave us a picture of the
infection status of the foxes using those fox holes. The following year, we planted the drug-fortified
baits on a monthly basis around the fox holes. It was observed that there was a decrease in the
infection rate of foxes and this suppressive effect was also seen in the following year despite the
decrease in the number of times the baits were planted or distributed. Later in the project, to reduce
the hassle of finding the fox holes, we distributed the baits only at areas alongside the road as well as
the inter-section between the road and the wind-shield forest. This was also effective in suppressing
the infection rate of E. multilocularis in the wild red foxes. Thus, we demonstrated that distribution of
drug-fortified baits to foxes is an effective way to stamp out the transmission source of
echinococcosis.

In addition, to suppress or eradicate the transmission of echinococcosis In the human living
environment, diagnosis of pet dogs, deworming of the dogs as well as urging the dog owner to be
examined for echinococcosis (hydatid) infection had been encouraged. From our fecal examination
of 3700 dogs for Echinococcus eggs and coproantigen, we found that 32 were positive for
coproantigen, with 11 shedding the parasite eggs. Discussion with the dog owner gave leads to the
possibility of how the dogs could have been infected.

We hope that our findings can be applied to the control of the transmission source of multilocular
echinococcosis.
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Events Leading to the Implementation of Compulsory Report of Echinococcosis in
dogs by Veterinarian

Maki OHIRA  Health Service Bureau, Ministry of Health, Labour and Welfare

In the Disease Prevention Law of Japan, echinococcosis is placed in the 4th Category Disease, whereby it is the
duty of the physician to report the disease to the authority. Since human echinococcosis (hydatid disease) has
a long incubation period, it is very difficult to make a precise diagnosis of the disease. Humans are infected
through the ingestion of the parasite eggs found in the feces of dogs that contaminate the water resources or
the environment. The canids are infected through the predation of the infected rodents in the case of
multilocular echinococcosis. In Hokkaido, where the foxes had been confirmed to be infected with
Echinococcus multilocularis, pet dogs owners had been notified to refrain from allowing their dogs to forage
freely.

Based on the results of the research project entitled "Prevention on the spread of areas that are endemic for
zoonotic parasitic diseases” (Principal Investigator: Prof. Kamiya of Hokkaido University), it was observed that:
1) In a survey of 1139 pet dogs in Hokkaido between April 2003 to February 2004, for Echinococcus-infection,
3 were found to be infected.

2) Between September 2003 to February 2004, of the 69 dogs that had been brought out of Hokkaido to
other parts of Japan because of transfer or touring activities of the dog-owners, 2 were found to be infected
with Echinococcus,

Thus, there is a strong possibility that these Echinococcus infected dogs might transmit the parasite to their
owners through their feces, The Ministry of Health, Labour and Science then directed the Hokkaido
Prefectural Government to take the necessary measures to prevent the pet dogs from foraging freely as well
as to provide the relevant information to other prefectural governments throughout the nation and relevant
organizations. Moreover, directives were also sent out to dog owners not to allow their dogs to forage freely
when the animals were brought to Hokkaido. The public was also made aware of the infection potential of the
infected dog feces as part of the campaign to prevent the transmission of the disease to humans.

With the amendment of the Infectious Disease Law last year (2003) in Japan, the 4th Category Diseases was
amended to include certain specific diseases in animals whereby the veterinarians who diagnose them must
report the case to the health authority. Thus, echinococcosis could be incorporated into the aforementioned
category. At the 20th session of the Ministry of Health, Labour and Science, Infectious Disease Evaluation
committee meeting, which was held on 4th June 2004, the following resolution was adopted, "Feces of dogs
are widespread in the human living environment. Dogs have a habit of licking their whole body. When a dog
happens to lick some of the feces in its perianal area that might contain the infective eggs of Echinococcus,
there is a high probability that the eggs might be spread to the other parts of the body. This in turn will lead to
the transmission of the eggs to the mouth of the dog owner, who is lizble to pat or cuddie the dog. From this
. viewpoint, it is imperative that the veterinarian who diagnose echinococcosis in dog should report to the health
authority and necessary measures should be taken to ensure the health integrity of the dog owner."
Therefore, it was decided that as of 1st October 2004, veterinarians in Japan who diagnose "Bacterial
dysentery in primates”, "West nile fever In birds" and "Echinococcosis in dogs” must report to the health
authority.

Just as like the foxes, dogs infected with Echinococcus do not show any clinical symptom nor mortality. The
danger only lies in their feces that present the source of the infective eggs to humans. Thus, countermeasures
for the prevention of the transmission of the disease to human include regular monitoring of the dog as well as
the dog-owner for the infection, Since the pet dog is in frequent and proximal contact with the dog owner, the
chances of transmission of the disease to human from the dog are much higher than the wild red fox. The
Ministry of Heal!th, Labour and Science had published a guideline on the standard procedure, diagnosis and
measures to be taken when the report is being submitted by the veterinarian. The guideline has been
distributed to the local health office as well as the practicing veterinarians.
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