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Summary. — The polymerase chain reaction (PCR) technique for amplification of genomic fragments of
spotted fever group (SFG) rickettsiae directly from field samples of ticks, tick ova, tick larvae, tick faeces and
organs of wild mice was employed for the first time in P. R. of China. Ticks and rodents were collected in
Beijing and Heilongjiang, Hainan and Hebei Provinces. The PCR primers were designed from the DNA se-
quence encoding the 190 K protein of R. rickettsii for a 532 bp long product. Seven of ten tick samples, three
of four tick ovum samples, one of two tick larva samples, four of seven tick facces samples (the samples
represented pools of several individuals), and two of twenty-seven wild mouse organs were found PCR-posi-
tive. In comparison with PCR assay, the haemolymph test gave similar but not so clear-cut results. PCR assay
is recommended as a rapid, sensitive and convenient tool for the detection of SFG rickettsiac in endemic foci.
The fact that tick faeces were found to certain extent PCR-positive for the presence of SFG rickettsiae is
apparently the first report on this subject and contributes to the knowledge of the transmission of these micro-

organisms in the nature.
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Introduction

The SFG is the most complex group among rickettsiae
that is distributed all over the world (Walker, 1989). Because
rickettsiae are obligatory intracellular microorganisms, their
isolation and cultivation are rather difficult. Therefore the
study of the SFG rickettsiae was not much developed in P. R.
of China in the past. In 30 years, only a little more than 10
strains of SFG rickettsiae have been isolated in P R. of China
(Fan, 1992). Recently, the use of PCR technique as a screening
method for detection of rickettsia-positive ticks in large-scale
surveys has been proposed (Beati ef al., 1992). To test the
applicability of this procedure as a new convenient detection
method in epidemiological investigations in China, and to
provide a clue for isolation of rickettsiae, the PCR technique
was applied directly to ticks and their ova, larvae and faeces,
as well as to rodent organs during epidemiological investiga-

fever group

tions in Beijing, Heilongijang, Hainan and Hebei Provinces
in P R. of China in 1993.

Materials and Methods

Ticks. Haemaphysalis concinna, Ixodes persulcatus and
Dermacentor silvarum (732 ticks) were collected by flagging the
vegetation in Hulin County, Raohe County and city of Suifenhe in
Heilongjiang Province in April 1993, Dermacentor sinicus (3 ticks)
was collected in Changping County of city of Beijing in May 1993.
Haemaphysalis longicornis (1 tick) was collected from a tourist
in Hebei Province. Boophilus microplus (1 tick) was collected in
Hainan Province in 1986. Ticks were stored at —70 °C.

Wild mice. Apodemus agrarius, Mus musculus, Microtus fortis,
Clethrionomys rufocanus, Clethrionomys rutilus, Eutamias sibi-
ricus, Cricetus triton and Cricetus barabensis were collected in
Hulin County, Raohe County, and cities of Mishan and Suifenhe
in Heilongjiang Province, dissected on the spot, and their livers
and spleens were taken and stored at =20 °C.

Tick disposal and haemolymph test. After classification, ticks
were divided into groups according to area of collection and vari-
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incidence of positivity as compared to the PCR or haemo-
lymph assays (data not shown).

To identify the amplified 532 bp PCR product with the
corresponding sequence of the 190 K gene of SFG rickett-
siac, we digested the PCR products of some tick samples
with restriction endonucleases Pstl and Rsal and analyzed
them by PAGE. The restriction profiles of the tick samples
were the same as those of the reference SFG rickettsiae
(isolates HL-93 and BJ-93; data not shown).

Since Beati et al. (1992) suggested that PCR combined
with the restriction fragment length polymorphism (RFLP)
analysis could be employed for identification of rickettsiac
inlarge scale epidemiological studies, a few researchers had
used this approach in detecting rickettsiae directly in natu-
rally infected ticks or in identifying previously unrecognized
rickettsial serotypes in isolates (Gage et al., 1994; Beati et
al., 1994; Bacellar er a/., 1995). In this study we attempted
to use the PCR technique in rapid screening of SFG
rickettsiae in naturally infected ticks and rodents during
epidemiological investigation in Hetlongjiang Province and
the city of Beijing in 1993, Using a specific primer pair, we
succeeded in amplification of a DNA fragment of a pre-
dicted size of 532 bp, corresponding to a part of the gene
encoding the 190 K protein of SFG rickettsiae, directly from
naturally infected ticks, tick ova, tick larvae, tick faeces,
and rodent organs. We consider the PCR assay more sensi-
tive than the isolation experiment, and more precise than
the haemolymph test.

As far as we know, the finding of PCR-positivity of
tick faeces for SFG rickettsiae was not yet reported be-
fore. Anyway, it contributes to our knowledge of the
spread of rickettsiae in the nature. Altogether with a par-
tial positivity of tick ova, tick larvae and wild mice these
data support the views that ticks can transmit these micro-
organisms also vertically, and that ticks are not only their
vectors but also their reservoirs.
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