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Abstract: Current epidemiologic and therapeutic aspects of imported malaria in Japan were examined from
1980 to 1995 by sending questionnaires every year to more than 1,500 major hospitals. Imported malaria
gradually increased in number from 1980 and became more than 100 from 1990. The number of cases with
falciparum malaria increased in number from around 1993 and became comparable to the number of vivax
malaria. As the presumptive place of contraction, Africa has been increasingly important, especially for
falciparum malaria. Recently the number of foreign cases, most often from India, has been becoming rather
high, ranging 24 to 36% of the total cases. We found 7 fatal cases with falciparum malaria, all of whom
seemed to be infected in Africa except for a Japanese female due to domestic transfusion malaria.
Recrudescence and relapse were detected at significant rates, i.e., 2.2 to 9.5% and 5.4 to 17.2% of the cases
with falciparum and vivax malaria analyzed, respectively. Concerning the antimalarial drugs available in
Japan, mefloquine has been the drug of choice after the Research Group for Development of Chemother-
apeutic Agents against Tropical Parasitic Diseases supported by the Japanese Ministry of Health and
Welfare started its import for clinical trial. Further efforts are still needed to improve the diagnostic and
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therapeutic capacity against imported malaria in Japan.
Key words: Imported malaria, Mefloquine, Plasmodium falciparum, Recrudescence, Relapse

INTRODUCTION

Malaria has been increasingly a serious health
hazard in most of the endemic areas, especially in
Africa. At present it is estimated that more than 2
billion people are at the risk of infection. Approximate-
ly 300 to 500 million of clinical cases and 1.5 to 2.7
million deaths by malaria occur every year. Morbidity
and mortality due to this infectious disease have not
shown any clear trend of decline; rather even some
social and civil unrests like large-scale population
movements have produced new problems on malaria
(Gilles, 1993). In addition, other factors, from the
economic and agricultural to those concerning priority
setting in the investment in public health have been
apparently affecting the recent epidemiology of malaria
(Suzuki, 1997). Thus, current situation of malaria is not
ascribed to any single cause in the endemic area.

On the other hand, in developed countries, malaria
has been of little concern, probably because new trans-

mission of malaria parasites was terminated and the
priority of medical research and education has been
placed on such chronic diseases as cancer and vascular
disease. However, as the number of travellers abroad
has been increasing, some tropical parasitic diseases
have been re-emerging as imported infections. Un-
doubtedly, malaria is one of the serious imported para-
sitic diseases in developed countries. Thus, measures
for early diagnosis and effective treatment should be
organized as quickly as possible.

As an effort for the chemotherapy of imported
malaria in Japan, the activity of the Research Group for
Development of Chemotherapeutic Agents against Trop-
ical Parasitic Diseases has been playing an important
role. It adopted mefloquine for the first time as one of
the drugs supplied on the request of responsible physi-
cians. Also on the basis of recent efforts by this
Research Group, some epidemiologic issues of imported
malaria in Japan have been made clear, a part of which
is reported in this communication.
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MATERIALS AND METHODS

The Research Group for Development of Chemo-
therapeutic Agents against Tropical Parasitic Diseases
was organized in 1980 by Prof. Hiroshi Tanaka, Insti-
tute of Medical Sciences, University of Tokyo, on the
basis of support from the Japanese Ministry of Health
and Welfare. This Group has been responsible for the
nationwide, comprehensive investigations on
epidemiology of parasitic diseases including imported
malaria in Japan in addition to a variety of other duties.

Every year from 1985, questionnaires concerning
occurrence of malaria have been sent to 1,500-1,700
major hospitals in Japan. Responses to the question-
naires have been summarized by the authors. Identifica-
tion of malaria parasites was essentially done by respon-
sible physicians and collaborating laboratories, mostly
parasitology departments in medical schools, and report-
ed to us. When further identification seemed to be
necessary, e.g., confirmation of the mixed infection, we
requested stained specimens of patients’ blood and
identified species of malarial parasites. Informed con-
sent, if needed, was obtained from the cases with import-
ed malaria.

RESULTS AND DISCUSSION

The annual number of malaria patients gradually
increased and became more than 100 from 1990 (Table

Tablel The number of imported malaria cases in Japan
from 1980 to 1995 summarized by the Research
Group for Development of Chemotherapeutic
Agents against Tropical Parasitic Diseases

Year P vivex P. falciparum P. malariaze P. ovale Mixed Unknown Total

1980 58 29 1 1 2 3 94
1981 54 21 2 1 2 6 86
1982 51 26 5 1 1 3 87
1983 59 17 4 2 1 5 88
1984 54 27 4 0 0 5 90
1985 43 20 2 0 0 4 69
1986 49 25 0 3 2 4 83
1987 41 18 2 4 2 6 73
1988 47 28 1 2 0 0 78
1989 50 31 2 0 3 7 93
1990 62 40 0 3 5 6 116
1991 63 43 3 0 3 2 114
1992 70 26 0 3 4 9 112
1993 60 40 2 5 3 2 112
1994 39 46 3 4 5 7 104
1995 56 51 1 5 4 0 117
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Figure 1 Annual number of imported falciparum and vivax
malaria cases from 1980 to 1995. The vertical axis
stands for the number of cases with either malaria
each year.

1). Although there seemed to be a possibility that the
number was underestimated, approximately 569 of the
grand total cases were due to Plasmodium vivax, and
32% due to Plasmodium falciparum. The cases with
Plasmodium malariae and Plasmodium ovale were much
less and approximately the same in number; about 2% of
the whole cases.

Such a trend of falciparum and vivax malaria is
more clearly illustrated in Figure. 1. From 1993, fal-
ciparum and vivax malaria became comparable in the
number of patients. Of particular importance is that
more than 709 of the Japanese cases were due to fal-
ciparum malaria and less than 259 due to vivax malaria
during 1992 to 1995 (data not shown), which should be
taken into consideration for establishing the counter-
measures against drug resistant and/or complicated
malaria.

Concerning the possible place of contraction, more
than 709% of falciparum malaria seemed to be originated
from Africa, while 60-70% of vivax malaria was from
Asian regions (data not shown). This is generally in
agreement with the data on imported malaria in other
developed countries like Canada (Lynk and Gold, 1989).

Table 2 Ratio of Japanese and foreign imported
malaria cases from 1990 to 1995

Year Total Japanese Cases Foreign Cases
1990 116 88 (75.9%) 28 (24.1%)
1991 114 73 (64.0%) 41 (36.0%)
1992 112 74 (66.1%) 38 (33.9%)
1993 112 85 (75.9%) 27 (24.1%)
1994 104 76 (73.1%) 28 (26.9%)
1995 117 87 (74.4%) 30 (25.6%)




Table 3 Nationalities of foreign cases with imported
malaria in Japan from 1990 to 1995

Countries 1990 1991 1992 1993 1994 1995 Total

1. Asian & Pacific Region
Israel 2
India 11
Sri Lanka
Vietnam 2
Philippines
Thailand
Myanmar 1

e e )
w
—
©

Indonesia

W W NN WO N

Papua New Guinea
China 1 4 2 1
2. American Region
Brazil 1 1 3 2 7
USA 1 2 3 3 2 11
3. European Region
United Kingdom 1 2 1 4
4, African Region
Nigeria
Tanzania
Sudan
Ghana
Ivory Coast

N = =
—_ R = = N
[
—_ e e e
[N
W W 0o W Ul =]

Cameroon 1 1 1

As one of the characteristics concerning recent
trend of imported malaria in Japan, it is pointed out that
rather many foreign cases with malaria have needed
medical care. The rate of imported foreign malaria
patients has been ranging from 24 to 36% of the whole
cases since 1990 (Table 2).

Nationalities of the foreign cases with imported
malaria were shown in Table 3. Among a variety of
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countries, India has been most prominent in number
followed by Philippines, Brazil, United States, Vietnam
and Ghana. The number of imported cases from India
appears to be constant from 1990. Such a trend of recent
imported malaria prompts medical professionals in
Japan to face a novel situation and to employ another
approach, e.g., understanding of different languages and
customs.

Concerning the clinical aspects, 7 fatal cases due to
falciparum malaria were recorded from 1990 to 1995
(Table 4). Among them, an attention must be paid to a
70 year old Japanese female, who had never been abroad
and died of malaria after platelet transfusion conducted
at her own resident city. However, the donor could not
be identified (Kano and Suzuki, 1994). Virtually all of
these cases died within 7 days after reentering into
Japan, although some of them had administration of
quinine, chloroquine, Fansidar and/or even artemisinin.
Previous literatures also reported that the fatal cases
with imported falciparum malaria had the average
duration of illness from 1 to 8 days (Philpott and
Keystone, 1987), which stresses the necessity of early
diagnosis and prompt treatment. In accordance with the
fact that falciparum malaria has recently been more
serious in Africa, five of the six fatal cases other than
the 70 year old Japanese female seemed to be infected in
Africa. This also seems consistent with the general
trend of falciparum malaria in Japan as noted above.

Rates of recrudescence and relapse of falciparum
and vivax malaria, respectively, are summarized in
Table 5. From 1990 to 95, the number of recrudescent
falciparum malaria was 1 to 3 cases, corresponding to
2.2 to 9.5% of the cases analyzed each year. Though the

Table 4 Fatal cases with imported or domestic falciparum malaria in Japan

from 1990 to 1995

Year Case Contractiont Purposet Periodd  Treatment

1990 64, M Ivory Coast Industry, 14 days 4 days Quinine

1991 70, F Domestic (Platelet transfusion)

1991 28, M Thailand Commerce, 2 months 1 day Quinine
Chloroguine

1992 36, M* Kenya Sight-seeing, 7 days 7 days Chloroquine
Quinine
Fansidar

1994 30, M Mali Investigation, 1 month 7 days Fansidar

‘ Artemisinin
1994 30, M West Africa Sight-seeing, 10 days 3 days
1995 50, F  Africa Sight-seeing, 14 days 0 day

*UK. All other cases were Japanese
t Presumptive place of contraction
¥ Purpose of trip with the period of stay

§ Period from re-entering into Japan to the onset of disease
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Table 5 Recrudescence and relapse of imported falcipar-
um and vivax malaria, respectively, in Japan
from 1990 to 1995

Falciparum malaria

Vivax malaria

Year No. Cases Recrudescence* No. Cases Relapse*
Analyzed Analyzed
1990 37 3 52 7
1991 36 3 44 4
1992 21 2 46 3
1993 36 3 48 6
1994 31 1 29 5
1995 45 1 37 2

* I Number of recrudescent and relapsing cases among the patients
with falciparum and vivax malaria analyzed each year, respec-
tively

rate appeared to decrease from 1994, it should not be
expected that the rate will further decrease as judged
from the widespread drug resistant falciparum malaria
in the endemic areas. The number of relapsing vivax
malaria was 3 to 7 cases, ranging from 5.4 to 17.2%.
Primaquine has also been supplied by our Research

Group by request; however, a rather high rate of relapse
may be attributed to lack in primaquine administration
because of the mixed infection with P. falciparum at
least partially.

The drugs employed for recrudescent and relapsing
malaria cases were summarized in Table 6. It is evident
that recrudescent falciparum malaria were initially
administered with a variety of drugs; however, 7 out of
the 11 cases were given only chloroquine and/or Fan-
sidar, which might represent recrudescence by chloro-
quine resistant P. falciparum, although the drug suscepti-
bility was not examined. Quinine was administered to
three of them. On the other hand, relapse in the cases
with concomitant infection of P. falciparum with P.
vivax seemed rather common. Analysis of the drugs
given to these cases probably suggests that the coinfec-
tion with P. vivax may have been overlooked. It is also
possible that the radical treatment with both schizont-
cides and primaquine was not attempted simply because
of the lack in knowledge on the chemotherapy of relaps-
ing malaria.

Table 6 Drugs employed for primary treatment of falciparum malaria and mixed infection with
Plasmodium falciparum and P. vivax or P. ovale which resulted in recrudescence and

relapse, respectively, in Japan

Falciparum malaria

Mixed Infection

Contraction* Drugs Species  Contraction* Drugs Consequence t
Papua New Guinea Halofantrine Pf, Pv Vietnam Quinine Pv
Mefloquine
) Minomycin
Thailand Quinine Pf, Pv India Chloroquine Pv
Minomycin
Southeast Asia Mefloquine Pf, Py India Mefloquine Pv
Quinine
Solomon Islands Chloroquine Pf, Pv Thailand Fansidar Pv
Primaquine Mefloquine
Primaquine
India ‘Chloroquine Pf, Py Papua Quinine Pv
New Guinea Fansidar
Tanzania Quinine Pf, Pv Indonesia Quinine, Pv
Primaquine Fansimef
Artemisinin
Myanmar Fansidar Pf, Pv Indonesia Mefloquine Pv
Artemisinin
Myanmar Chloroquine Pf, Po Africa Chloroquine Pv
Thailand Fansidar
Indonesia Chloroquine
Fansidar
Cameroon Fansidar

*  Presumptive place of contraction

t I Species of malaria parasite detected after relapse

Pf : P. falciparum
Pv ! P. vivax
Po : P. ovale



The activities of the Research Group for Develop-
ment of Chemotheﬁapeutic Agents against Tropical
Parasitic Diseases has been significant in regard to
establishing countermeasures against parasitic diseases
in Japan. For these 15 years, this Research Group has
been actively functioning in many aspects of education,
consultation and surveillance on tropical parasitic dis-
eases including imported malaria (Takeuchi, 1993). It
has published a booklet for standard method of chemo-
therapy of parasitic diseases, which has been distributed
free of charge. One of the most important activities of
this Research Group is to import appropriate anti-para-
sitic drugs, which have not been officially approved in
Japan, and to maintain them under appropriate condi-
tions as well as supervisions. Based on the request, the
Research Group has been supplying these drugs as their
clinical trial under the responsibility of physicians with
informed consent. Before the drugs were supplied, they
were cleared for inspection of the standard for medi-
cines by Japanese law. Current drugs which can be
supplied by this Group includes those against amebiasis,
giardiasis, trypanosomiasis, leishmaniasis and stron-
gyloidiasis as well as malaria. Among these drugs,
mefloquine has been requested most frequently. We
have imported more than 1,500 tablets of mefloquine
(Lariam tablet, Roche) since 1991.

Concerning the drugs chosen in Japan for chemo-
therapy of imported malaria before we officially started
to import mefloquine, combination of Fansidar and
chloroquine seemed to be employed most frequently

Table 7 Comparison of drugs employed for chemotherapy
of malaria between 1990 and 1995

1990 (n=36) 1995 (n=39)
Fansidar+Chloroquine 22.2% Mefloquine 61.5%
Fansidar 19.49% Mefloquine+ Fansidar 1%
Fansidar +Quinine 19.4% Quinine+ Fansidar 1%

Fansidar+ Tetracycline 5.6%

Chloroquine+Fansimef 5.6% Mefloquine+Quinine

5.

5.
Quinine+ Tetracycline  5.1%

2.6%

2.

Mefloquine 5.6% Mefloquine +Quinine 6%
+Tetracycline

MP Tablet* 2.8% Mefloquine+ Artemisinin 2.6%

Fansidar-H;C)ﬁ}nine 2.8% Quinine+Halofantrine  2.6%
+Chloroquine

Fansidar +Quinine 2.8% Quinine+Halofantrine  2.6%
+Tetracycline +Tetracycline

Chloroquine 2.8% Quinine+Chloroquine 2.6%

Chloroquine+ Quinine 2.8%

(SN}

Quinine + Fansidar
+Tetracycline

Fansidar+ Tetracycline 2.6%
6%

6%

Chloroquine+Fansimef 2.8%
+ Tetracycline
Fansimef 2.8%

oo

Chloroquine

* . Tablet containing both sulfamonomethoxine and pyrimethamine
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(Table 7). Mefloquine was occupying only 5.6%, which
was probably based on the personal import. However,
after we started official import of mefloquine, it eventu-
ally occupied more than 60% in 1995, virtually all of
which were supplied by the Research Group. Moreover,
all of the records on outcome and laboratory data of
mefloquine administration have been maintained by the
Research Group. So far, we have found neither serious
adverse effects nor resistant falciparum malaria con-
cerning mefloquine.

There seems to be no doubt that malaria, mostly as
an imported tropical disease, has been increasingly
important in clinical medicine of Japan as well as other
western countries (Miller et af., 1989; Lynk and Gold,
1989). It is one of the infectious diseases which should
be reported to the Ministry of Health and Welfare in
Japan. However, this governmental surveillance system
does not appear to cover all of the cases with imported
malaria. In 1993, the Ministry reported occurrence of 58
cases of malaria, whereas the Research Group summar-
ized 109 cases.

In Japan, currently available clinical measures
against malaria do not seem entirely sufficient. First of
all, at present, no antimalarial drugs are commercially
available except for Fansidar. Moreover, the number of
personnels as well as laboratories for accurate diagnosis
of malaria is not large enough. Under such circum-
stances, it is quite important that antimalarial drugs like
mefloquine have been available as orphan drugs through
activities of such official organs as our Research Group.

As shown -earlier in this communication, meflo-
quine, which has been supplied by our Research Group,
is now the drug of choice for chemotherapy of imported
malaria, especially of falciparum malaria. It is still of
significant utility in such a developed country as in
Japan despite the occurrence of mefloquine resistant P.
falciparum in the endemic areas (Webster et al., 1985).
Moroever, there have been many requests for meflo-
quine for prophylaxis, though it is not acceptable for the
Research Group. As far as we know, halofantorine,
another antimalarial, as well as mefloquine is under
clinical trial in Japan and is expected to appear in
market soon. Artesunate, which has been employed for
the chemotherapy of severe and complicated malaria
with mefloquine (Hien ef al., 1996), has also been pos-
sessed by the Group.

Such Japanese situations of imported malaria and
the system for its chemotherapy should be evaluated
through comparison with those of other developed coun-
tries. At least it is evident that further official commit-
ment to malaria by the government as well as medical
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professionals must be sought in consideration of its
seriousness as a re-emerging infectious disease.

ACKNOWLEDGEMENT

We thank all of the physicians who kindly respond-

ed to our questionnaires throughout this study.

1)

2)

3)

REFERENCES

Gilles, H.M. (1993): Epidemiology of malaria, In Essen-
tial Malariology. 3rd edn. (eds. Gilles, H.M. and War-
rell, D.A.), 124-163, Edward Arnold, London

Hien, T.T., Arnold, K., Vinh, H. and Vinh Chau, N.V.
(1996): Treatment of resistant malaria: From health
post to university hospital. Abstracts, XIV International
Congress for Tropical Medicine and Malaria. p. 139
Kano, S. and Suzuki, M. (1994): A case of accidental
transmission of Plasmodium falciparum through platelet
transfusion. Jpn. J. Trop. Med. Hyg., 22, 193-198 (in

4)

5)

6)

7)

8)

9)

Japanese)

Lynk, A. and Gold, R. (1989): Review of 40 children
with imported malaria. Ped. Infect. Dis. J., 8, 745-750
Miller, K.D., Greenberg, A.E. and Campbell, C.C. (1989):
Treatment of severe malaria in the United States with a
continuous infusion of quinidine gluconate and exchange
transfusion. N. Eng. J. Med., 321, 65-70

Philpott, J. and Keystone, J.S. (1987): Severe falcipar-
um malaria. Can. Med. Assoc. J., 137, 135-136

Suzuki, M. (1997): Emerging infectious diseases and
reemerging infectious diseases-Malaria. Antibio.
Chemother., 13, 191-197 (in Japanese)

Takeuchi, T. (1993): Chemotherapy of imported tropi-
cal parasitic diseases. Mod. Med., 22, 38-40 (in
Japanese)

Webster, H.K., Thaithong, S., Pavanand, K., Yongvanit-
chit, K., Pinswasdi, C. and Boudreau, E.F. (1985):
Cloning and characterization of mefloquine-resistant
Plasmodium falciparum from Thailand. Am. J. Trop.
Med. Hyg, 34, 1022-1027



Jpn. J. Trop. Med. Hyg., Vol. 26, No. 3, 1998, pp. 157-160 157

AN ONCHOCERCA SPECIES FROM CATTLE
ON KYUSHU ISLAND IS O. SUZUKII,
A TRANSFUGE PARASITE FROM
THE JAPANESE ENDEMIC BOVID,
CAPRICORNIS CRISPUS
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Abstract: In 1988-1989, microfilariae of an unidentified Onchocerca species were found in the skin of eight
of the 16 cattle aged at least 5 years that were examined in Oita, Kyushu, Japan. Adult worms were not
found in cattle, but the microfilariae taken from skin snips, which have coiled posterior parts, were grown
to the infective stage in simuliid. In 1997, both adults and microfilariae of O. suzukii were recovered from
TJapanese serows (Capricornis crispus) in Yamagata, Honshu. Such microfilariae from serows, reported here
for the first time, had coiled posterior parts and measurements {130-160 (mean, 140) ym long and 4-6 (5)
um wide} close to those from cattle. The findings showed that the Onchocerca sp. in cattle in Kyushu is O.

suzukii, a transfuge parasite from the Japanese endemic bovid, C. crispus.
Key words: Filarioidea, Japanese serows, cattle, onchocerciasis

INTRODUCTION

After the detection in Oita of a zoonotic onchocer-
cal nodule from a young girl in 1987, reported by Beaver
et al. (1989) and Hashimoto et af. (1990), a survey of
Onchocerca species in cattle and of their vectors was
done in Kyushu (Takaoka et al., 1989; Takaoka and
Bain, 1990; Takaoka, 1990). In skin snips from cattle,
the microfilariae of two ubiquitous species, O. lenalis
(Stiles, 1892) and O. gutturosa Neumann, 1910, were
identified and a third Onchocerca species, unknown
elsewhere, was recovered only in microfilarial form.
The unusual shape of these microfilariae (helicoidal
posterior region and flattened body) suggested that they
belonged to the genus Cercopithifilaria Eberhard, 1980
(Takaoka and Bain, 1990).

The microfilariae were injected into the thorax of

Japan Wildlife Research Center, Tokyo 113-0034, Japan

O U W N

Paris, Cedex 05, France

simuliids, and infective Onchocerca larvae were obtained
that corresponded to one of the three kinds of infective
larvae that have been found in natural infections
(Takaoka, 1990); the two others were already identified
as O. lLenalis and O. gutturosa (Takaoka and Bain,
1990). If the species from cattle is Cercopithifilaria, the
vector may be ticks. As does the microfilaria, this
Onchocerca sp. in the infective stage has primitive char-
acteristics, including a long, thick body. These findings
suggested that the parasite belonged to a primitive
endemic species of Onchocerca.

The geographical isolation and morphological char-
acteristics of the Onchocerca sp. from Oita suggested
that its original host was the relict bovid, Capricornis
crispus, Rupicaprinae, endemic in Japan, with herds in
Mt. Sobo (1,758 m), Kyushu. Two unnamed Onchocerca
species have been found in Japanese serows by Suzuki ef

Department of Medical Zoology, Osaka City University Medical School, 1-4-54 Asahimachi, Abeno—ku, Osaka 545-8585, Japan
Laboratory of Veterinary Anatomy, Faculty of Agriculture, Gifu University, Gifu 501-1193, Japan

Animal Husbandry Research Center, Yamagata-ken Agricultural Co-op, Yamagata 990-0394, Japan
Department of Infectious Disease Control, Oita Medical University, Oita 879-5593, Japan
Biologie Parasitaire, Protistologie, Helminthologie, CNRS URA 114, Muséum National d’Histoire Naturelle, 61 rue Buffon, 75231

Correspondence: Shigehiko Uni E-mail: uni@msic.med.osaka-cu.ac.jp
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al. (1982). In 1994, one of the Onchocerca species was
reported to be O. skrjabini Rukhlyadev, 1964 (=O.
tarsicola Bain and Schulz-Key, 1974), a common para-
site of deer first found in the Caucasus mountains, and
with a palearctic distribution (Yagi ef al., 1994). The
other species, O. suzukii Yagi, Bain and Shoho, 1994, has
been found only in C. crispus, and is among the On-
chocerca species with primitive characteristics. Unfortu-
nately, none of the female worms recovered had uterine
microfilariae.

The purpose of this study is to describe microfilar-
iae of O. suzukii from Japanese serows in the recent
parasitological surveys done in Yamagata, reexamine
our original records on the Onchocerca sp. from cattle in
Oita, Kyushu, examined in 1988-1989, and compare the
microfilariae of O. suzukii from serows with those from
cattle in Oita.

MATERIALS AND METHODS

Thirty-three Japanese serows were killed within a
three-week period in February and March 1997 on Mt.
Zao (1,841 m) in Yamagata Prefecture, Japan, in accord-
ance with the conservation policies of the Agency of
Cultural Affairs, Japan. Serows were immediately
brought to Yamagata City and necropsied by the staff at
the Animal Husbandry Research Center. Subcutaneous
tissues were examined for filarial parasites, and tissues
containing filarial parasites were stored in 29 formalin
in saline; later, microfilariae were removed from the
terminal portion of the uterus of O. suzukii females
under a dissection microscope. _

Separately, in 22 February 1998 seven Japanese
serows were killed in Yamagata and examined for
parasites at the same place. Skin snips were taken from
these serows.

RESULTS AND DISCUSSION

Adult worms of O. suzukii (10 intact male speci-
mens and 16 intact female specimens) were found in
subcutaneous tissues of trunks of 12 (36%) of the 33
serows examined in 1997. At this time, uterine mi-
crofilariae of O. suzukii were detected in only one of the
16 females found. The microfilariae (Figs. 1-4) were
130-160 (mean of 10 microfilariae, 140) gm long and 4-
6 (5) um wide. The posterior part was coiled and
tapered conically. The other Onchocerca species, O.
skrjabini, was found in the carpal and tarsal regions of
13 (39%) of the serows.

Two microfilariae were found in a skin snip of one

of the seven serows examined. The microfilariae were
148 and 156 gm long and 5 um wide, and the posterior
part was coiled. Adult specimens of O. suzukii were
found in this one serow that had dermal microfilariae.

The original records about microfilariae with coiled
posterior parts found from cattle in our earlier studies in
Oita (Takaoka, 1990) were inspected anew, because
only illustrations were shown for these microfilariae
from two kinds of specimens: skin snips and the stom-
ach of simuliids. Measurements were not given in the
text. Five microfilariae taken from skin snips were
156-181 (169) wm long and 4-5 (4) um wide.

The morphological characteristics of O. swuzukii
microfilariae seemed to be identical to those of the
microfilariae from cattle, showing that this Onchocerca
sp. was O. suzukii. We therefore concluded that the O.
suzukii discovered in cattle in Oita was a transfuge
parasite from Japanese serows.

Adult worms of O. suzukii were not detected in
cattle probably because only the carpal and tarsal
regions of the cattle slaughtered in Oita were examined;
it is now known that adult worms reside in the subcuta-
neous tissue of the flanks. The survey done at abattoirs
in Oita showed that parasitism of cattle by O. suzukii
was common: of the 16 animals aged 5 to 10 years, eight
harbored dermal microfilariae of this species. None was
found in 18 cattle that were 2 years old.

Another case of transfuge Onchocerca species has
been described. The original host of O. skrjabini is red
deer; the species has also been found in reindeer (Bain et
al., 1979). If O. suzukii has moved in the same way
between serows and cattle, such infection may become
more common in Japanese cattle in the future.

Is human onchocerciasis possible with this species?
The causative species in the first case of human
zoonotic onchocerciasis found in Japan resembled O.
gutturosa in its annular cuticular ridges (Beaver ef al.,
1989). Another case was reported in Oita in 1996 and the
causative species was identified as O. gutturosa from
features of the annular ridges (Takaoka ef /., 1996). In
Oita, O. suzukii is transmitted by a blackfly species,
Simulium bidentatum, which is anthropophilic (Taka-
oka and Bain, 1990). Another kind of human zoonotic
onchocerciasis in which histological sections will not
show annular cuticular ridges (Yagi ef al., 1994) may be
found in areas inhabited by cattle and serows in Japan.
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