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Records of Three Species of Freshwater Crabs from China
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Abstract

Three species of freshwater crabs (Family Potamidae) from China, Sinopotamon chekiangense Tai &
Song, 1975 from Zhejiang Province, S. feritisum Dai, Chen, Zhang & Lin, 1986 from Hubei Province, and
Potamon flexum Dai, Song, Li & Liang,1980 from Guangxi Zhuang Autonomous Region, are recorded. Each
species is described, with some photographs of the distinguishing characters for further identification.

Keywords : Freshwater crab, Sinopotamon chekiangense, Sinopotamon teritisum, Potamon flexum, Hubei
Province, Zhejiang Province, Guangxi Zhuang Autonomous Region, China

Introduction

In 2006 and 2007, under the financial supports from the Ministry of Health, Labor and Welfare of Japan on
emerging and reemerging diseases and from the Overseas Research Entrustment Program of the Japan Health
Sciences Foundation on emerging and reemerging diseases, the junior authors visited several places in China
to collect the freshwater crabs as the second intermediate host of the lung flukes. Most of the crabs collected
were exposed to the detection of larval cysts of the parasites, and a pair of each species was transmitted to the
senior author to know the scientific names of the crabs as a part of a serial study on the Chinese lung flukes.
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In China, many new species of the freshwater crabs were described from 1970s by Dr. A. Dai of the
Academia Sinica and her collaborators under the projects to eradicate the lung flukes, and the results were
finally grouped together as one of the serial publication, Fauna Sinica, by Dai (1999)V). In this book the
descriptions of the new taxa and the keys to the species were made in English, but the known species were
described in Chinese. All the species were associated with the diagrammatic figures of some characters, but
the photographs were insuffient for the subsequent identification. The present records are restricted only to
three species, but may be useful for the definite and easy identification of the species from the localities
concerned.

The specimens examined are preserved in the collections of the National Museum of Nature and Science,
Tokyo. The size of the specimens is shown in millimeters, with the abbreviations cb and cl for the breadth and
length of the carapace, respectively.

Taxonomic Accounts

Family Potamidae
Genus Sinopotamon Bott, 1967
Sinopotamon chekiangense Tai & Song, 1975
(Figs. 1A, 2A,3)

Material examined. Da Xi Village, Yuyao City, Zhejiang Province, China (WHL&EREEATRZEN) — 1
(cb 35.3 mm, c1 27.9 mm), 1 ¥ (cb 29.5 mm, cl 22.9 mm), Sept. 11, 2006.

Description. Male. Carapace rather narrow, surface flattened and uneven, typically separated to regions with
depressed furrows symmetrically arranged; whole surface covered with microscopic pits, anterior and
anterolateral regions covered with worn-out granules. Frontorbital margin fringed with confluent granules of
good size; median one third of frontal margin weakly concave in dorsal view; supraorbital margin raised
without interruption; external orbital angle distinct with angulated granule. Anterolateral margin only weakly
arched, with a weak epibranchial notch; anterior margin before epibranchial notch short, fringed with five
granules, posterior margin behind epibranchial notch long, armed with ca. 15 sharp granules decreasing size
posteriorly. Lateral surface of posterolateral part of carapace covered with short setae.

Both chelipeds of male heavy, not long, similar to, but slightly unequal to each other, with inflated palms;
surfaces smooth, but uneven on all surfaces. Ambulatory legs stout, depressed, with many bundles of
marginal short setae; anterior margins of meri thickened and fringed with depressed granules; carpi of anterior
three pairs with thick anterior margins; each propodus with a longitudinal furrow on upper surface; posterior
upper and lower margins armed each with five or six horny spines; dactyli slightly longer than propodi, armed
with several and some spines each on anterior upper and lower, and posterior upper and lower margins,
respectively. '

Male abdomen narrow, tapering from basal segment to sixth segment; terminal segment longer than sixth
segment, its lateral margins subparallel to each other for most of length, with rounded distal margin. Male
first pleopod stout, with distal segment being one third as long as shaft; shaft with a longitudinal thick ridge at
distal inner part on ventral surface; distal segment weakly tapering, incised small at tip, as long as distal
ridgeof shaft, only weakly directed outward and dorsad.

Female. A female specimen in hand is slightly smaller than the male examined. The dorsal surface of the
carapace is gently separated to the regions; the frontorbital margin is raised, but not so strongly as in the male

—194—

— 343 —



TAKEDA M, SUGIYAMA H. & QIAN B.-Z.: Three Species of Freshwater Crabs from China

Fig. 1. A: Sinopotamon chekiangense Tai & Song, male (cb 353 mm) from Yuyao, Zhejiang Province. B:
Sinopotamon teritisum Dai, Chen, Zhang & Lin, male (cb 31.6 mm) from Danjiangkou, Hubei Province. C:
Potamon flexum Dai, Song, Li & Liang, male (cb 56.3 mm) from Baiswe, Guangxi Zhuang Autonomous Region.
(Preserved specimens)
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The chelipeds are very slightly different in size and not much inflated. The armature and hairiness of the
chelipeds and ambulatory legs are also weaker than in the male. The abdomen is subovate and covers the
whole sternum; the sixth and terminal segments are subequal in length, with the terminal segment is
subtruncated at the distal margin. The genital orifice is elliptical, one third as wide as the sternum, occupying
the anterior half or more at inner part of the sternum.

Remarks. This species has been known by the original paper (Tai & Sung, 1975?) and Dai (1991, 1999Y).
The male first pleopod is somewhat different from the schematic figures given by the original authors in
having the distal segment not so strongly tapering. The general shape of the carapace is typical for
Sinopotamon, but the carapace is more or less quadrate, with the weakly convergent posterolateral margins of
the carapace. The distal segment of the male abdomen is prominent, not tapering, with rounded terminal
margin.

Distribution. Known from many localities in Zhejiang Province and some localities in Fujian Province,
living under stone in mountain stream.

Notes. Metacercariae of Paragonimus westermani (Kerbert, 1878) were isolated.

Sinopotamon teritisum Dai, Chen, Zhang & Lin, 1986
(Figs. 1B, 2B, 4)

Material examined. Guanshan Town, Danjiangkou City, Hubei Province, China (G#idt& 4%t OBl
$5) — 15" (cb 31.6 mm, cl 24.6 mm), 1 ¥ (cb 25.0 mm, cl 19.7 mm), Sept. 7, 2006.

Description. Male. Carapace rather narrow, and ratio of carapace length to breadth 1.2 (Fig. 1B), not convex
dorsally (Fig. 2B); dorsal surface divided into regions with shallow depressions, uniformly and rather densety
covered with microscopic pits and short hairs; frontorbital margin thin, with supraorbital margin raised
dorsally; a transverse depression behind frontorbital margin followed by obtuse anterior ridges of epigastric,
protogastric and branchial regions; anterior part of a longitudinal bifurcation separating gastric regions of both
sides distinct and linear, but its posterior half obsolete; lateral margins of mesogastric region linear, deep and
longitudinal; cardiac region not convex, as large as mesogastric region; metagastric region outside of cardiac
region rounded, surrounded by a shallow depression. Anterolateral margin of carapace with a small
interruption at hepatic part, being fringed with a series of sharp granules; external orbital angle sharp, directed
forward; posferolateral margin of carapace more or less concave.

Chelipeds of both sides slightly unequal, roughened with sharp granules and short hairs. Ambulatory legs
strongly depressed, provided with longish hairs mainly on anterior margins; each carpus with a longitudinal,
narrow furrow on middle part of upper surface, each propodus with a longitudinal, wide depression occupying
two thirds of upper surface.

Abdomen moderately wide, long; sixth segment 1.5 times as long as fifth segment, 2.3 times as wide as long;
terminal segment as long as sixth segment, tongue-shaped, tapering distally, with subacute distal margin,
being abruptly widened close to articulation with sixth segment. Male first pleopod stout, with distal segment
about one third as long as shaft, directed sternally along sternal trench; ventral surface of distal part of shaft
more or less callous and thickened; terminal segment weakly directed outward, tapering distally;
semitransparent tip one fourth as long as distal segment, narrowing abruptly toward genital orifice at its top.

Female. The general shape and areolation of the carapace are very close to those of the male examined; the
dorsal surface is divided into the regions by depressions, and covered with microscopic pits and short hairs;
the epigastric areolae behind the frontal margin is more prominent and advanced than in the male. Both
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Fig. 2. A: Sinopotamon chekiangense Tai & Song, male (cb 35.3 mm) from Yuyao, Zhejiang Province. B:
Sinopotamon teritisum Dai, Chen, Zhang & Lin, male (cb 31.6 mm) from Danjiangkou, Hubei Province. C:
Potamon flexum Dai, Song, Li & Liang, male (cb 56.3 mm) from Baiswe, Guangxi Zhuang Autonomous Region.

chelipeds are different in size, but smaller than those of the male. The abdomen is typically ovate and weakly
convex along the lateral margins, with the prominent sixth and terminal segments; the sixth segment is one
third as long as wide, and the terminal segment is as long as the sixth segment, rather strongly convex forward
along the distal margin. The genital orifices are large, occupying almost half, or more, of the sixth sternal
segment.

Remarks. This species is generally close to the preceding species, Sinopotamon chekiangense Tai & Song,but
the carapace is covered with microscopic pits and short hairs, and narrower posteriorly with more strongly
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Fig. 3. Sinopotamon chekiangense Tai & Song from Yuyao, Zhejiang Province. Male (cb 35.3 mm), abdomen (A)
and first pleopod (B, C). Female (cb 29.5 mm), carapace (D), abdomen (E) and genital orifice (F).

convergent posterolateral margins. The male abdomen is becoming narrower distally in this species, but not
tapering in S. chekiangense, and the terminal segment of the male first pleopod is tapering and weakly
directed outward, but not tapering, incised small at its tip, directed outward and dorsad in S. chekiangense.
Distribution. Known by Dai et al. (1986)%and Dai (1999)) who mentioned many localities in Hubei
Province and some localities in Sichuan Province. According to them, this species lives in the mountain river
at the altitude 700-1400 m.
Notes. Metacercariae of Paragonimus skrjabini Chen, 1959 were isolated.

Genus Potamon Savigny, 1816
Potamon flexum Dai, Song, Li & Liang, 1980
(Figs. 1C, 2C, 5)

Material examined. Guoli, Shanjie Village, Beinan Township, Napo County, Baiswe City, Guangxi Zhuang
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Fig. 4. Sinopotamon teritisum Dai, Chen, Zhang & Lin from Danjiangkou, Hubei Province. Male (cb 31.6 mm),
abdomen (A), first pleopod (B-D). Female (cb 25.0 mm), carapace (E), abdomen (F) and genital orifice (G).

Autonomous Region, China (J"PEHEREXEAHHRBEEREB EER) — 15 (ch 563 mm, cl 41.3
mm), 1 % (cb 39.5 mm, cl 29.4 mm), May 15, 2007.

Description. Male. Carapace transversely ovate in outline, with convex anterolateral margin rimmed with a
narrow edge; dorsal surface rather flattened, roughened with scattered granules of good size mainly on
anterior and anterolateral surfaces, uneven, with grooves and depressions symmetrically arranged; frontorbital
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Fig. 5. Potamon flexum Dai, Song, Li & Liang from Baiswe, Guangxi Zhuang Autonomous Region. Male (cb
56.3 mm), abdomen (A), first and second pleopods (B, C). Female (cb 39.5 mm), carapace (D), abdomen (E)
and genital orifice (F).

margin raised as a narrow ridge, separated from gastric regions by a continuous furrow along margin; some
depressions symmetrically arranged around mesogastric region, making an appearance of coarse surface,
especially with two prominent furrows runmning anterolaterally and posterolaterally from lateral angle of
mesogastric region. Epibranchial notch small but distinct; anterolateral margin unarmed in front of this notch,
anterolateral margin behind this notch strongly arched, fringed with granules which are close together and
become smaller posteriorly. Posterolateral margin of carapace strongly convergent, rather concave laterally
and dorsally behind rim of anterolateral margin.

Chelipeds heavy, distinctly different in size, roughened with granulated wrinkles; inner angle of carpus
armed with a strong upper tubercle and a small lower tubercle. Ambulatory legs stout, smooth, sparsely
fringed with short setae; each carpus with a longitudinal depression along anterior margin; each propodus
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with a longitudinal median furrow along overall length of upper surface.

Abdomen comparatively narrow; length of sixth segment half of its width; terminal segment as long as wide,
triangular, with subacute tip. First pleopod stout; shaft tapering, directed obliquely inward, and then strongly
and regularly curved outward together with distal segment; ventral surface of shaft swollen longitudinally;
distal segment about one fourth as long as shaft, weakly thickened distally to subterminal part, cut out
obliquely at distal part, with sharp tip directed almost transversely. Second pleopod elongated, stalk
comparatively thick as well as basal half of terminal segment; distal half of terminal segment semitransparent,
tapering, weakly curved outward.

Female. The carapace, chelipeds and ambulatory legs are close to those of the male specimen in hand.
Although the granules and depressions on the dorsal surface of the carapace are smaller and shallower than
those the male, it is not definite that the differences are due to the smaller size of the specimen or the
difference of the sex. The chelipeds are comparatively smaller than those of the male, but there may be no
definite sexual differences including the asymmetry of both chelipeds between both specimens of different
sexes examined. The abdomen is comparatively narrow, with the prominent sixth and terminal segments; the
terminal segment is slightly longer than sixth segment, with subacute distal margin. The genital orifice area
occupies the inner one fourth of the sixth sternal segment, narrowing outward; its most part convex dorsally
as a dome, with the genital orifice at its innermost part directed inward; the front yard of the genital orifice is
sunken and expanded anteriorly.

Remarks. This species was described originally by Dai ef al. (1980: 369, fig. 1, pl. 1 fig. 1)> and additionally
by Dai (1999: 183, fig. 97, pl. 11 fig. 8)!) based on the specimens from the Guangxi Zhuang Autonomous
Region, living under stone at about 800 m above sea level. According to these records, this species is among
the biggest in the genus Potamon, with the maximum size of the carapace breadth being 50 and 46.5 mm in
the male and the female, respectively. The male specimen in hand is the biggest known to date.

This species is peculiar in having the uneven dorsal surface of the carapace provided especially with two
prominent furrows running anterolaterally and posterolaterally from the lateral angle of the mesogastric
region, and also the male first pleopod is much more strongly and regularly curved outward at the distal part
of the shaft together with the distal segment than those of the related species.

Distribution. Hitherto known from two localities in the Guangxi Zhuang Autonomous Region. Of 13 species
and 4 subspecies of the genus Potamon enumerated by Dai (1999)) from China, P. flexum is only the
inhabitant outside the Yunnan Province.

Notes : Metacercariae of Paragonimus heterotremus Chen & Hsia, 1964 were isolated.
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Thirteen patients with leptospirosis were identified, as confirmed by laboratory analysis during the
last 5 years in our laboratory, who came from urban areas of Tokyo, Japan. All of the patients came
into contact with rats before the onset of illness. Seventeen per cent of Norway rats captured in

the inner cities of Tokyo carried leptospires in their kidneys. Most of these rat isolates were
Leptospira interrogans serovar Copenhageni/lcterchaemorrhagiae. Antibodies against these
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serovars and their DNA were detected in the patients. This suggests that rats are important
reservoirs of leptospirosis, and that rat-borne leptospires occur in urban areas of Tokyo.

INTRODUCTION

Leptospirosis is caused by infection with pathogenic
Leptospira. It is a globally important zoonotic disease that
affects humans in rural and urban settings, in both
industrialized and developing countries (Bharti et al,
2003; Levett, 2001; McBride et al., 2005). Transmission of
Leptospira pathogens to humans occurs mainly through
indirect contact with water or soil contaminated by the
urine of infected animals (Faine et al., 1999). Leptospirosis
has become an important public health problem in Asia
and Latin America. In these tropical areas, large outbreaks
of leptospirosis are most likely to occur after floods,

tPresent address: Tokyo Metropolitan Shibaura Meat Sanitary
Inspection Station, 2-7-19 Konan, Minato-ku, Tokyo 108-0075, Japan.

tPresent address: Togane Hospital, 1229 Daikata, Togane, Chiba 283-
8588, Japan.

8Present address: Horticultural Institute, Ibaraki Agricultural Center,
3166-1 Ago, Kasama, Ibaraki 3166-1, Japan.

Abbreviation: MAT, microscopic agglutination test.

The GenBank/EMBL/DDBJ accession numbers for the fla8 sequences
of rat isolates and patient samples are AB454100-AB454125.

A table of detection test data and a figure of PFGE results are available
as supplementary data with the online version of this paper.

hurricanes or other disasters. Leptospirosis has also become
an urban problem in developing countries. Outbreaks occur
in poor urban slum communities during seasonal periods of
heavy rainfall (Johnson et al., 2004; Ko et al., 1999; LaRocque
et al., 2005). The risk of infection in urban inhabitants is not
limited to developing countries because the importance of
urban leptospirosis has already been recognized in inner-city
populations of the USA (Vinetz et al, 1996). In the present
study, we report the presence of leptospirosis and rat
reservoirs of leptospires in urban areas of Tokyo, Japan.

METHODS

Serodiagnosis of patients with clinically suspected leptospir-
osis. The microscopic agglutination test (MAT) for detection of anti-
Leptospira antibodies in patient serum samples was performed (Faine
et al,, 1999) using a battery of reference strains described previously
(Koizumi et al., 2008). These reference strains were cultivated in
liquid modified Korthof's medium with 10% rabbit serum at 30 °C
(Faine et al., 1999). Detection of IgM was also carried out by IgM dot
enzyme-linked immunoassay (Dip-S-Ticks; PanBio) for cases 6 and 8§
(Supplementary Table S1 available with the online journal).

Isolation of leptospires from rats. Norway rats (Rattus norvegicus)
were captured using live traps at 14 locations in urban areas of Tokyo
from 2002 to 2007. For the isolation of leptospires, rat kidneys were
inoculated into medium and cultivated as described above.

011528 © 2009 SGM  Printed in Great Britain
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PCR. DNA was extracted from Leptospira isolates, and the blood and
urine samples of patients, using a DNeasy tissue kit (Qiagen).
Extracted DNAs were subjected to PCR to detect the Leptospira flaB
gene (flaB-PCR; Kawabata et al, 2001; Koizumi et al, 2003).
Sequencing of amplicons was performed by the dideoxynucleotide
chain-termination method using a BigDye terminator v1.1 cycle
sequencing kit (Applied Biosystems).

Identification of serogroups of rat isolates. The serogroups of the
isolates were identified by MAT using a panel of anti-Leptospira rabbit
sera for serovars Australis, Autumnalis, Canicola, Copenhageni,
Hebdomadis and Icterohaemorrhagiae, which are present in the
main island of Japan.

PFGE. PFGE of rat isolates was carried out as described previously
(Koizumi et al., 2009).

RESULTS AND DISCUSSION

Human leptospirosis cases in urban areas of
Tokyo

In the last 5 years (from the first case on 4 September 2003 to
the last on 18 September 2008), we carried out laboratory
examinations for leptospirosis for 55 cases. According to
their physicians in Tokyo, the symptoms in these patients
matched those of leptospirosis. A total of 16 cases were
revealed to be positive for leptospirosis during the period of
the study; 13 were from Tokyo (Table 1, Supplementary
Table S1 available with the online journal) and the other 3
cases were from Bali (Indonesia), Borneo (Malaysia) and Fiji
(data not shown). Among the 13 cases in Tokyo, 12 patients
were definitively diagnosed by MAT (fourfold increase in
antibody titre between acute and convalescent serum samples
or reciprocal MAT titre of at least 400 in a single seram

sample), including 4 patients who were also positive for the
leptospiral flaB gene by PCR using urine or blood specimens.
One probable case was demonstrated by anti-leptospiral IgM
and a MAT titre of 1: 160. All patients were hospitalized with
severe manifestations, such as acute renal failure and
jaundice, indicating that they had contracted Weil’s disease
(a severe type of leptospirosis). All patients declared that they
had come into contact with rats (Table 1). Two patients (nos
1 and 2) worked at a place where they came in contact with
rats, and rats were frequently found in the houses or stores of
other patients (nos 3-13). The patients neither performed
agricultural work nor undertook recreational activity in an
endemic area, nor were they exposed to possible reservoir
animals other than rats, which are generally considered as
high risk behaviours. Among the 39 leptospirosis-negative
cases, only 4 patients came in contact with rats (1 patient was
a construction worker, and rats were seen at the houses of the
other 3 patients). This indicated that the ratio of contact with
rats among leptospirosis-positive cases was significantly
higher than that among leptospirosis-negative cases in urban
areas of Tokyo (Fisher’s exact test, P<<0.01). Since leptospir-
osis became a reportable disease in Japan (from November
2003), another laboratory-confirmed case other than the 13
cases mentioned above was reported from a regional medical
centre in Tokyo in September 2006. The patient saw rats at
his restaurant (T. lida, personal communication).

Isolation and characterization of Leptospira
interrogans from Norway rats captured in urban
areas of Tokyo

We captured 127 Norway rats (R. norvegicus) at 14
locations in urban areas of Tokyo from 2002 to 2007.
Leptospires were isolated from 22 of the 127 rats from 6 of

Table 1. Human leptospirosis in urban areas of Tokyo diagnosed in our laboratory from 2003 to 2008

Patient Year Sex Age (years) Occupation Association with rats

no.

1 2003 M 66  Construction worker Probable environmental contamination with rat urine

2 2004 M 35  Sewer worker Probable environmental contamination with rat urine

3 2005 F 53  Housewife Rats appeared frequently in patient’s house

4 2005 M 65  Butcher Patient cleaned the urine and faeces of rats in his store without wearing
gloves

5 2006 M 51  Fish dealer Rats appeared frequently in patient’s store

6 2006 M 62  Unknown Rats appeared frequently in patient’s house

7 2006 M 54  Fish dealer Patient cleaned the urine and faeces of rats in his store without wearing
gloves

8 2007 M 51 Day worker Rats appeared frequently in patient’s house (he had been bitten by a rat
at his house)

9 2007 F 57  Restaurant worker Rats appeared frequently in patient’s restaurant

10 2008 M 57  Supermarket salesman Patient was involved in killing rats captured at his store

11 2008 M 56  Fish market worker Rats appeared frequently in the fish market

12 2008 M 58 Unknown Patient had contact with rat urine in his house

13 2008 M 68  Restaurant chef Patient had been bitten by a rat in his restaurant

F, Female; M, male.
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the 14 places (Table 2). Nucleotide sequences of the partial
flaB gene from 18 rats captured at locations F, G, H, K and
M were identical (GenBank accession numbers AB454100-
AB454117) and those from 4 rats at location A (the flaB
sequences were identical among the four; GenBank
accession numbers AB454118-AB454121) were different
in six bases from those described above. The sequences
from the 18 rats were identical to those of the reference
strains of L. interrogans serovar Copenhageni and
Icterohaemorrhagiae, suggesting that all the isolates were
L. interrogans. These isolates reacted equally with anti-
Copenhageni and anti-Icterohaemorrhagiae sera, but not
with the other sera (data not shown). The Nofl restriction
patterns of the genomes of the isolates from the 18 rats
were identical on PFGE not only to each other, but also to
the reference strains of serovars Copenhageni and
Icterohaemorrhagiae (Supplementary Fig. S1 available with
the online journal). It has been determined by PFGE that
the genomes of leptospiral serovars have been remarkably
conserved over time and across a wide geographical
distribution (Herrmann et al, 1991, 1992). Most (but
not all) serovars give unique patterns on PFGE carried out
using the restriction enzyme Notl, although the L.
interrogans serovars Copenhageni and Icterohaemorrhagiae
are indistinguishable. These two serovars are also very
difficult to distinguish by serological methods (Kobayashi et
al., 1984). These results indicate that isolates from the 18 rats
belonged to L. interrogans serovar Copenhageni or
Icterohaemorrhagiae, which are known to frequently cause
Weil’s disease in Japan and other countries. We could not
carry out MAT for serogroup identification and PFGE on
the four isolates at location A due to poor growth.

Table 2. isolation of leptospires from rats captured in urban
areas of Tokyo

Location* No. of rats captured  No. of rats from
which Leptospira
was isolated (%)

A - park 15 4 (27)

B - park 2 0

C — street 4 0

D - street 8 0

E - building 12 0

F — street 29 12 (41)

G ~ street 1 1 (100)

H - garden (house) 4 3 (75)

I - park 1 Y

J — street 12 0

K — street 13 1(8)

L — street 5 0

M - store 2 1(50)

N = street 19 0

Total 127 22 (17)

*Location M was a store in which patient 7 used to work; other
locations are not related to the putative exposure sites of the patients.

Conclusion

In 5 of the 13 human leptospirosis cases (cases 1-3, 6 and
7), the patients were infected with serovar Copenhageni or
Icterohaemorrhagiae as shown by serological and PCR-
based evidence (Supplementary Table S1 available with the
online journal). Cross-agglutination and even paradoxical
reactions are observed in MAT, but the existence of
antibodies  against  serovars  Copenhageni  and
Icterohaemorrhagiae in all other serum samples suggests
the possibility of infection with these serovars
(Supplementary Table S! available with the online
journal). Nucleotide sequences of the partial flaB gene
from urine and blood (patients 1, 2, 3 and 7; GenBank
accession numbers AB454122-AB454125) were identical to
those from the rat isolates. In particular, Leptospira was
isolated from a rat captured at the store where patient 7
previously worked. Although there is a possibility of recall
bias, all the patients said they had rat contact (Table 1). "
Dogs and cats may also serve as reservoir hosts in urban
settings. We attempted to isolate leptospires from the
kidney tissues of stray or abandoned dogs and cats in
Tokyo (304 dogs and 77 cats), but Leptospira was not
obtained. These results strongly suggest that the patients
contracted leptospirosis (Weil’s disease) from rats in urban
areas of Tokyo, though the possibility of involvement of
other reservoir animals cannot be excluded.

Outbreaks of leptospirosis are recognized through occu-
pational exposure, such as rice farming and other agricultural
activities in rural areas of the tropics (Tangkanakul et al,
2000). Leptospirosis has also become a health problem in
urban slums in developing countries (Johnson et al, 2004;
Ko et al, 1999; LaRocque et al, 2005). In ‘developed
countries’, recreational activities have recently been iden-
tified as a significant risk factor for leptospirosis (Bharti et al,,
2003; Levett, 2001; McBride et al., 2005). The present study
suggests that humans could contract leptospirosis through
occupational exposure or exposure during activities of daily
life in environments contaminated with rat urine containing
leptospires in urban areas in Tokyo. Leptospirosis constitutes
one of the neglected diseases in Japan except for Okinawa
Prefecture (Nakamura et al,, 2006; Narita et al, 2005). This is
one of the reasons why few cases have been identified over
the 5 year period despite the high carriage of leptospires in
rats in Tokyo. A high prevalence of Leptospira spp. in Norway
rats from urban settings has also been reported from
temperate and tropical endemic countries, but human
leptospirosis in urban areas is underreported even in an
endemic country (Ariyapruchya et al., 2003; Demers et al,
1985; Doungchawee et al, 2005; Easterbrook et al., 2007;
Krpjgaard et al, 2009). Physicians and public health
authorities should, therefore, be aware of the severe risk of
contracting leptospirosis associated with rats in urban areas.
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Efficacy of 2 kinds of the spot formulation containing fipronil as an
active ingredient against the dog flea Ctenocephalides canis and the

cat flea C. felis on dogs and domestic cats: Dose the difference in
the vehicle influence the efficacy?
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SUMMARY

Efficacy of 2kinds of the spot formulation containing fipronil as an active ingredient was evaluated against the dog
flea Ctenocephalides canis and the cat flea C. felis on dogs and domestic cats in a period from June to August of
2009in Japan. Dogs spontaneously infested by these species of fleas were randomly assigned to 3 groups, consisted of
30 animals each: An unmedicated control and 2 medicated groups treated with FRONTLINE SPOT ON FOR D0OGS (Merial
Japan Ltd., Japan) and My FrEE GuarD FOR Docs (Fujita Pharmaceutical Co, Ltd, Japan). The dogs of the
2 medicated groups were administered with a respective remedy at a dose of 6.7 mg active ingredient per kg body
weight. Cats spontaneously infested by these species of fleas were also randomly assigned to 3 groups, consisted of
30 animals each: An unmedicated control and 2 medicated groups treated with FRONTLINE SPOT ON FOR CATS (Merial
Japan Ltd. Japan) and My FReg GUARD FOR CATS (Fujita Pharmaceutical Co. Ltd, Japan). The cats of the 2medi-
cated groups were administered with a respective remedy at a dose of 10mg/kg. The fleas were completely
eliminated from most of the dogs and cats by the day following to the treatment and from the other animals by 2 -
3days after treatment, demonstrating no significant difference between FRONTLINE SpoT ON products and My FREE
GUARD products concerning to the efficacy against fleas. No differences were also confirmed between FRONTLINE SPOT
oN products and My FREE GUARD products concerning to the residual efficacy against fleas and the safety to dogs and
cats. It is concluded that MY FREE GUARD FoR Docs and My FrEE GUARD FOR CATS are therapeutically equal to
FRONTLINE SPOT ON FOR D0GS and FRONTLINE SPOT ON FOR CATS, respectively.

KeyWords : cat, Ctenocepalides canis, Ctenocephalides felis, dog, fipronil, flea, FRONTLINE SpoT ON, MY FREE GUARD
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