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INTRODUCTION

Babesiosis is a typical'zoonotic disease that is caused by Babesia spp.,
tick-borne intraerythrocytic protozoan parasites. Only a few of the more than 100
Babesia spp. have been known to infect human. In Europe, a small number of human
babesiosis cases have been attributed to B. divergens, the cattle babesia,while
hundreds of human babesiosis cases in the northeast and midwest United States have
been caused by B. microti, the rodent babesia. Newly emerging species, referred to as
‘WAL and CA1l, have been found to cause human infection in.the western United
States. Recently sporadic cases of human babesiosis by B. microti have been
consecutively reported in Taiwan and Japan, where B. microti-like parasites had
earlier been identified in wild rodents, Bandicota indica and Rattus coxinga in Taiwan,
and Apodemus speciosus and Apodemus argenteus in Japan. »

Human babesijosis has sometimes been diagnosed initially as malaria because
of the similarity between the two diseases or the two parasites. Thus, it is likely that
cases of human babesijosis in countries to which malaria is endemic have been
overlooked or misdiagnosed as malaria. Apart from Taiwan and Japan, little is known
about rodent babesias in Asian countries, although Babesia infection is indeed
common in other animals. Accordingly, this study examined babesial infection in wild
rats in Thai areas where malaria is endemic in order to evaluate the possibility of the

emergence or latent existence of human babesiosis.

MATERJALS AND METHODS

Rats were trapped from three areas of Chiang Mai Province, i.e., Muarg
District, San Sai District and Doi Lo Sub-district, and from one area of Mae Hong Son
Province, i.e., Mae Sariang District during April 2000 to May 2002. The vspecies of
captured rats and of ticks infesting them were identified according to the key
characteristics described by Lekagul and Jeffrey (1988) and by Tanskul and Inlao
(1989), respectively. Intraerythrocytic parasites were microscopically examined for
approximately 100 oil power fields on Giemsa-stained thin blood smears. A number
of intraerythrocytic parasite-positive rats were killed and their heparinized heart blood
was collected for DNA preparation.

The small subunit ribosomal RNA gene (SSUrDNA) fragments of the
parasites, which were amplified from the blood by PCR with a primer set of Anl and

Bnl based on the highly conserved regions of SSUIDNA sequences of eukaryotes,
were ligated into a plasmid and sequenced. The sequences were confirmed not to
contain any sequence errors due to Taq polymerase by directly sequencing the PCR
products with two pairs of primers: Anl-CR1 and CF1-Bnl. The CR1and CF1 primers
were designed to match the regions of SSUIDNA conserved in various Babesia spp.
but not in rodent SSUIDNA sequences. Almost full length of SSUrDNA sequence
was obtained and the phylogenetic analysis based on the sequences was performed by
the neighbor-joining and maximum-ikelihood methods.

RESULTS

A total of 47 wild rats comprising 30 Bandicota indica and 17 Rattus exulans
were trapped in this study. By microscopic observation, Babesia sp. was identified in
17 of 30 Bandicota indica (parasitemia 0.03-11.02%}), but not in any of 17 R. exulans.
Babesia-positive Bandicota indica were captured at all of three areas in Chiang Mai
but not in Mae Hong Son Province. Twelve of 17 Babesia-positive Bandicota indica
were infested with Haemaphysalis doenitzi ticks. No other species of ticks were
identified on any of captured wild rats.

On Giemsa-stained thin blood smears, Thai babesial parasites appeared
pleomorphic. Ring-shaped trophozoites resembling ringforms of Plasmodium
Jalciparum, pyriform-shaped trophozoites, annular trophozoites and irregularly large
trophozoites were often observed. Four trophozoites, so-called “Maltese cross”, were
occasionally but not typically seen. Double infection and multiple infection were
frequently observed on the smear of higher parasitemia. In general, the Thai babesial
parasites appeared morphologically similar to B. microti.

A 1,704-bp SSUIDNA sequence of a Thai Babesia isolate from a positive rat
trapped at Doi Lo in 2000 (the BICMO02 isolate) was determined. It was completely
identical to that of the other five Babesia isolates, regardless of the capture site or year.
The sequence of SSUrDNA for Babesia sp. from Thai Bandicota indica has been
submitted to DDBJ under accession no. AB053216.

The best phylogenetic tree by maximum-ikelihood analysis for 39 SSUrDNA
sequences selected based on the results of a FASTA similarity search was obtained.
Four monophyletic groups (A to D) were constructed. Group A contained large

babesias (Babesia sensu stricto); group B contained Theileria spp.; group C contained
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piroplasms isolated from humans (WA1 and CA1) and from canines (Babesia

gibsoni) in the western United States; and group D contained B. microti and related
small babesias. Within group A, three monophyletic subgroups of Al (B. canis and
Babesia sp. from an Okinawa dog), A2 (B. gibsoni [Asia 1 and 2]), and A3 (several
ungulate babesias) were reconstructed. The Babesia sp. from Thai Bandicota indica

was clustered with subgroup Al. The neighbor-joining tree also reconstructed the

_ monophyly of each of the four groups (A to D), positioning the Thai Babesia sp. as the

sister clade to subgroup Al.

DISCUSSION

Babesiosis as well as malaria are caused by the infraerythrocytic protozoan
parasites of the genus Babesia and Plasmodium, respectively. There appear to be
many similarities between manifestations of human babesiosis and malaria, including
the morphological features of the parasites on the blood smear and clinical symptoms
such as fever and hemolytic anemia. Trophozoites of Babesia spp. always lack the
pigment. These mbrphological features are believed to distinguish Babesia spp. from
Plasmodium spp. However, only ring-shaped trophozoites were often seen on smears
of B. microti-infected animals especially with low parasitemia. The ring-shaped
trophozoites of B. microti were quite similar to ring forms of P. falciparum that does
not show any pigment at the ring form-stage. Thus, babesiosis counld be misdiagnosed
as falciparum malaria. Moreover, most antimalarial drugs have no effects on
babesiosis. Therefore, babesiosis in malaria endemic areas might be misdiagnosed as
drug-resistant malaria. In this context, the identification of babesial parasites in wild
rats in Chiang Mai, Thailand, where malaria is endemic, seems to deserve attention,
considering recent Asian cases of human babesiosis emerged in Taiwan and Japan,
where B. microti-like parasites had earlier been identified in wild rodents.

Babesia is grouped informally into the small babesias (Babesia sensu lato) and
the vlarge babesias (Babesia sensu stricto). Tﬁis morphological classification is
generally consistent with the molecular phylogenetic classification based on
SSUrDNA sequences, which discriminates the small and large babesias. Although the
Thai babesia in Bandicota indica appeared merphologically quite similar to B. microti,
a small rodent babesia, it was shown to be closet to Babesia canis, a large canine

babesia, by phylogenetic analysis based on the SSUrDNA sequences. However, the

Thai babesia may be different from Babesia muris, a large rodent babesia identified in
a white rat, Rattus norvegicus, because Babesia muris was reported to show typical
morphological features of the large babesias. The SSUrDNA sequence of Babesia
muris has not been studied.

It was interesting that the Thai babesia was identified in Bandicota indica, one
of the rat species in which Babesiadike parasite was previously found in Taiwan,
where a case of human babesiosis emerged. The morphological features of the Thai
and Taiwanese babesias in Bandicota indica were quite similar to each other.
Although the babesia in Rattus coxinga was suspected to be an etiological parasite in
the Taiwanese case of human babesijosis, the relationship between the two Taiwanese
rodent babesias in Bandicota indica and R. coxinga and between Thai and Taiwanese
rodent babesias, at present, remain unclear.

Only H. doenitzi ticks, which sometimes infest human, were identified on
Babesia-positive Bandicota indica, so this species seemed to be the most probable
vector tick of the Thai babesia in Bandicota indica. Although at present it is unknown

whether the Thai babesia is infectious in humans, a close watch should be kept on
human babesiosis in Thailand.
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