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Abstract: Objective To investigate the general status and molecular biological characteristics of Rickettsia typhi carried
by small mammals in Luxi county, Yunnan province, China, as well as the national foci of typhus, and to provide a scientific
basis for prevention and control of Rickeitsia diseases. Methods Rat cages and rat traps were used to capture smalls in
residential and wild areas in Luxi county. The captured animals were classified before their blood was collected from them
alive for their sera. Indirect immunofluorescence assay was adopted to detect R. typhi antibodies in their sera. Spleens were
cut off for DNA extraction and nested polymerase chain reaction (PCR) analysis to detect the groEL gene of R. typhi.
Positive specimens were sequenced and analyzed by the Basic Local Alignment Search Tool (BLAST) provided by the
National Center for Biotechnology Information (NCBI), and their phylogenetic trees were constructed for homology and
evolution analysis. Results A total of 193 small mammals were captured in Luxi county, 64 of which were in residential
areas with Rattus tanezumi as the dominant species and 129 of which were in wild areas with Eothenomys miletus and
Apodemus draco as the dominant species. Eighty-three sera samples were obtained. Nested PCR analysis of their spleens
found all specimens in residential areas negative and 2 specimens (LX2, LX89) in wild areas positive for the groEL gene.
The positive specimens were from E. miletus, yielding a carrying rate of 1.04%. The two positive specimens were sequenced
and aligned by BLAST with known sequences in GenBank. LX2 and LX89 showed 100% identity, and they displayed 100%
and 98% identity with R. mooseri (GenBank AF075440), respectively. Their phylogenetic trees suggested that they were in
the same branch and closely related to AF075440, AY191590,and AY 191591 strains of R. mooseri. Four of eighty-three
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rodents’ sera were positive for R. mooseri antibodies with a positive rate of 4.82%. Conclusion There are natural foci of

typhus mainly hosted by E. miletus in Luxi county, Yunnan province, China.
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Table 2 The composition of small mammals in Luxi county,
Yunnan province, 2015-2017
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Luxi county, Yunnan province
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Figure 1 Agarose gel electrophoresis of PCR products of the groEL gene of Rickettsia typhi
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Figure 2 The phylogenetic tree based on partial sequence of the groEL gene
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