Similarity searches of the GenBank/EMBL/DDBJ nucleotide databases
revealed that the P. siamensis and P. harinasutai ITS2 sequences were
identical to the sequences deposited under accession numbers AF159605 and
AF159609, respectively. However, there is no sequence data in the
GenBank/EMBL/DDBJ for P. bangkokensis, therefore, we deposited the ITS2
region sequence under accession number AB248091.

Pairwise comparisons between P. siamensis and each of P. bangkokensis
and P. harinasutai revealed 33 (7.1%) or 34 (7.3%) nucleotide differences,
respectively. In contrast, only one (0.2%) nucleotide difference was found
between P. bangkokensis and P. harinasutai.

For species discrimination by PCR-RFLP, the restriction enzymes, HincII,
Stul and ScrFI, were selected on the basis of the theoretical restriction
maps generated from the ITS2 sequences of P. siamensis, P. bangkokensis and
P. harinasutai (Fig. 5). Digestion with HincII discriminated P. siamensis
by the restriction pattern of two distinctive bands of about 110 and 410
bp in size, while the 520-bp amplification products of the two other species
remained uncut (Fig. 6). In contrast, the PCR product of P. siamensis remained
uncut by Stul, while those of the two other species were cleaved to produce
two bands of about 220 and 300 bp. Digestion with Scr¥I could unequivocally
discriminate P. siamensis, P. bangkokensis and P. harinasutai by number and
size of the produced band(s): three bands (ca. 60, 210 and 250 bp) for P.
harinasutai, two bands (ca. 250 and 270 bp) for P. bangkokensis, and an uncut

band (520 bp) for P. siamensis (Fig. 6).

DISCUSSION

The phylogenetic relationships of the Paragonimus species occurring in
Thailand have been demonstrated using genetic markers in the ITS2 region
of the rDNA (Blair et al, 1998; Iwagami et al, 2000). In these studies, the
ITS2 sequences were amplified by PCR with the primer pair, 3S and A28, from
DNA samples prepared from adult worms. Using this primer pair with two other
species-specific primers to the previously established multiplex PCR method
(Sugiyama et al, 2005), we demonstrated that the 520-bp ITS2 sequences alone
were generated from the individual metacercariae of P. siamensis, P.
bangkokensis and P. harinasutai. Through pairwise comparisons of the
sequences of the amplified products, these species were unequivocally
discriminated from one another. We then utilized nucleotide differences to
select the restriction enzymes HinclII, Stul and ScrFI for the PCR-RFLP

— 199 —



analyses, which allowed development of a more rapid and labor-saving
discrimination method. Of the restriction enzymes examined, we confirmed
that ScrFI allowed the most efficient discrimination among these species
based on the number and size of the produced band(s). It is noteworthy that
the analysis with this enzyme could unequivocally discriminate between P.
bangkokensis and P. harinasutai, which have only a single base difference
in the ITS2 region.

In this study, we demonstrated that the previously established multiplex
PCR method (Sugiyama et al, 2005), when used in combination with the
restriction enzyme digestion, is effective for discriminating the five
different species of lung flukes occurring in Thailand, even at the
metacercarial stage. This method may be applicable to Paragonimus occurring
in other Asian countries like China and India where sets of Paragonimus
species that have not yet been studied occur. Further collaborative studies,
including evaluation of the usefulness of this method, are now in progress

in these areas using locally obtained parasite samples.
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Legends to Filgures

Fig 1. Photomicrograph of fresh P. siamensis metacercariae. The
metacercariae were encysted by a thick wall and had a spherical shape. The
wall thickness averaged 94 um. The diameter of the cyst ranged from 668 to
736 pm with an average of 701 ym. Bar is 150 pm.

Fig 2. Photomicrograph of fresh P. bangkokensis metacercariae. The

metacercariae were encysted by a wall and had a spherical to suboval shape.

The wall thickness averaged 13 um. The longitudinal and transverse diameters
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of the cyst ranged from 379 to 521 pum and 365 to 469 um, respectively, with
average dimensions of 437 x 422 pm. Bar is 150 pm.

Fig 3. Photomicrograph of fresh P. harinasutai metacercariae. The
metacercariae were encysted by a wall and exhibited a spherical to suboval
shape. The wall thickness averaged 14 pum. The longitudinal and transverse
diameters of the cyst ranged from 570 to 748 um and 534 to 724 pm, respectively,
with average dimensions of 655 x 634 pum. Bar is 150 pm.

Fig 4. Results of multiplex PCR amplification of the metacercarial DNA
samples from P. heterotremus (lane 1), P. westermani (lane 2), P. siamensis
(lane 3), P. bangkokensis (lane 4) and P. harinasutai (lane 5). Two PCR
fragments were amplified from the metacercarial DNA samples of P.
heterotremus (ca. 310 and 520 bp) and P. westermani (ca. 140 and 520 bp).
A single 520-bp fragment was produced for P. siamensis, P. bangkokensis and
P. harinasutai. A 100-bp DNA ladder was used to estimate the sizes of the
bands (lane M).

Fig 5. Aligned sequences of the ITS2 region from P. siamensis (Ps), P.
bangkokensis {(Pb) and P. harinasutai (Ph) metacercariae. A dot in the P.
bangkokensis and P. harinasutai sequences indicates identity with the P.
siamensis sequence. The recognition sites of the HincII (GTT/GAC), Stul
(AGG/CCT) and ScrFI (CC/CGG and CC/GGG) restriction enzymes are enclosed

in boxes. The numbers refer to the lengths of the nucleotide sequences.

Fig 6. Results of RFLP analysis of the ITS2 products amplified from P.
siamensis (lanes 1, 4 and 7), P. bangkokensis (lanes 2, 5, and 8) and P.
harinasutai (lanes 3, 6, and 9) metacercarial DNA samples. The PCR product
of P. siamensis (ca. 520 bp) was cleaved with HinclI, producing two bands
(ca. 110 and 410 bp, lane 1). The PCR products of the two other species remained
uncut (lanes 2 and 3). In contrast, the PCR product of P. siamensis remained
uncut with StuI (lane 4), while those of the two other species were cleaved
to produce two bands (ca. 220 and 300 bp, lanes 5 and 6). Digestion with
ScrFI discriminated P. harinasutai based on the restriction pattern of three
distinctive bands (ca. 60, 210 and 250 bp, lane 9). The PCR products of P.
bangkokensis were cleaved with ScrFI to produce two distinctive bands (ca.
250 and 270 bp, lane 8), while those of P. siamensis remained uncut (lane
7). Both 25-bp and 100-bp DNA ladders were used to estimate the sizes of
the bands (lanes M’ and M, respectively).
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Introduction the war against the regional disease

The monument of the completion of eradication of
‘regional disease’ or Chihou-byou.

Built on December 26, 2002, Oshigome, Showamachi, Nakakoma-gun,
Yamanashi, Japan. Calligraphy by Mr. Ken Amano,
Governor of Yamanashi Prefecture.

Description

Regional disease (Schistosomiasis) had been endemic for more than 400 years. The area was spanned over
20,000 ha along three rivers, Kamanashi River, Arakawa, and Huehuki River. The people living there had
been suffered from this fatal disease that was characterized by swollen abdomen or abdominal ascites.

Our regional eradication program was initiated at the time when the regional leader of a village, Kasugai,
Higashi-Yamanashi gun, processed a requirement paper for the control of this special disease characterized
by swollen abdomen to the Governor Shiro Fujimura. Since then the people have been struggling with this
disease for 115 years and finally we declared that this disease ended on February 19, 1996.

We built this monument to give our sincere appreciation to all the persons who had contributed to this
historical achievement and to memorize it forever.

A good day of December, 2002

Yamanashi Prefecture Government, Kofu, Yamanashi, Nirasaki, Kasugai, Isawa, Misaka, Ichinomiya,
Yashiro, Nakamichi, Sakaigawa, Toyotomi, Mitama, Masuho, Nakatomi, Ryuoh, Shikishima, Tamaho,
Shouwa, Tatomi, Hatta, Shirane, Wakakusa, Kushigata, Kousai, Futaba, Association for the eradication of
schistosomiasis (Regional Disease) in Yamanashi Prefecture
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Introduction the war against the regional disease

Preface

Kimio Saitoh

President

Association for the eradication of schistosomiasis
(Regional Disease)

in Yamanashi Prefecture

The history of our eradication program began at the time the pathogen was found in 1904. The program
was enhanced by the finding that Oncomelania snail was the intermediate host in 1913. Regional
community based control programs had been aggressively processed for more than 100 years and finally
our Governor declared the end of this disease in Yamanashi Prefecture in February 1996.

Schistosomiasis Japonica had been endemic in several different regions in Japan, such as Hiroshima,
Okayama, Fukuoka, Saga and Yamanashi. Our Association was established in 1950 and has been working
as a facilitating organization for the control collaborated with other Prefectures’ associations. When we
established this association, the national and the prefectural financial situation showed very difficult due to
the defeat of the World War II. However our association strongly pushed the Japanese government to make
a time limited law to support our eradication program mainly composed of Snail control. I appreciate the
people in the endemic areas for their voluntary effort that was essential and critical for this final success. Of
course the great advancement of the medical and pharmaceutical treatments contributed to this
achievement.

In 1947, the expected years of life of male and female were 46.06 and 49.6 years respectively, but now
those are 77.10 for male and 83.99 years for female in Japan. I am sure our effort against schistosomiasis
contributed a lot to improve our prefectural health condition. On this historical occasion of the declaration
of eradication of schistosomiasis, we decided to publish this booklet titled ‘The war against the regional
disease, History of the eradication of schitosomiasis in Japan to give all the precious records that should be
kept as our common heritage. I hope it will be the first level historical record in future.

I would like to give my sincere gratitude to all the persons who have been supporting our association and
also who had contributed to this publication by donating the manuscripts and or materials.
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Notification

Association for the eradication of schistosomiasis (Regional Disease) in Yamanashi Prefecture
March, 2003

For a long period, the farmers living in the Kofu Basin area had been suffered from the regional disease
(Schistosomiasis japonica). Therefore, the eradication of this disease was a kind of dream for them over
generations and generations.

Our eradiation project started after the findings of the pathogen in 1904 and of the intermediate host
Oncomelania snail in 1913. The inhabitants, and many doctors and researchers who were pursuing the new
methods for prevention and treatment, were performing the projects under the strong supports by regional
and prefectural offices. Those activities with additional public health improvements gradually decreased the
morbidity and mortality, but until 1955, there were still many active patients in any places in the region.
After that there were sporadic cases until 1985. Finally Governor declared that the disease ended in
February 1996.

Our Association was established in 1950 and has been working as a facilitating organization for the control
of schistosomiasis collaborated with other Prefectures’ associations. We have already published a series of
books that describe the disease situation and the history, ‘The War against the regional Disease, 1977°, ‘The
War against the regional Disease, memories of the soldiers, 1979°, and ‘The War against the regional
Disease, Medical aspects,1981°. Since 1992, we have been collecting available materials that related to the
eradication program to prepare this final memorial booklet which we hope will be informative for all the
persons who are still suffering schistosomiasis japonica in South East Asia.

The contents of this volume are as follows,

The first chapter, ‘History of the control program by the prefectural government’ described the outline of
the disease and the history of the control program at a glance and put the table that summarize the
complicated activities year by year. The second chapter, ‘The collected materials that tell the myth’ shows
you the pictures and the records that will help you to understand the situations more vividly. The third
chapter, ‘Records during the war’ describes each regional history by city, town, or village level by using
their records, articles in the news paper, and books. Our Association’s history is also put here as ‘Footprints
of Association for the eradication of the regional disease’. The fourth chapter, ‘Renewed materials’ includes
two historical booklets, ‘I am a doctor of regional disease!” published in 1916, and ‘Manuals for the
diagnosis of schistosomiasis japonica’ published in 1996 by the society of the researchers of the regional
disease. The fifth chapter, ‘Statistics tables regarding the regional disease’, shows the epidemiological
records since Meiji Era (1985-) based on the official reports, public health statistics and the materials stored
in the Yamanashi prefectural institute of health.

Even now we all have a memory of ‘the 100 years’ war against the regional disease’ deep in mind. I hope

this booklet will tell our children that we had a glorious history to eradicate a disease that had been there
for hundreds of years.
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