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ABSTRACT

Orientia tsutsugamushi (OT), an obligate intracellular gram-negative 

bacterium, is known to be the causative agent of scrub typhus, a vector-borne disease 

transmitted by infected chiggers, larval stage of trombiculid mites in the genus

Leptotrombidium. Rodents, particularly rats, serve as principal reservoir hosts for OT.

In this study OT were isolated from rodents, chiggers, and humans. Rodents were 

trapped from 4 provinces of Thailand i.e. Phang Nga, Chonburi, Tak and Chiang Mai

and their blood were collected for immunological test against OT by indirect 

fluorescence assay. OT were isolated from liver and spleen by consecutive 

multiplication in mice and irradiated L-929 cell culture. In addition, OT were isolated 

from chiggers and from the blood of scrub typhus patients. Nucleotide sequence of the 
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56-kDa protein gene of all the OT isolates obtained were determined and compared

with standard sequences already deposited with GenBank. Dendrograms were

constructed using neighbor-joining (NJ) and maximum pasimony (MP) methods of 

PAUP 4.0b10 software. Moreover, OT from patients in the northern region of 

Thailand were also examined on the nucleotide sequence of the 56-kDa protein gene 

and evolutionary relationship with those OT in this study as well as those of Gilliam, 

Karp and Kato prototype strains, using NJ and MP methods of PAUP 4.0b10 

software.

It was found that 320 rodents were trapped from the four provinces. Only the 

sera of rats were examined. The sera from 159 out of 300 rats (53.0%) showed 

positive antibody titer to OT. Thirteen OT isolates were obtained from those rodents,

6 from chiggers and 4 from humans. Study on the nucleotide sequencing of 56-kDa 

protein gene and the evolutionary relationship of the 23 isolates indicated that they 

could be grouped into 5 different clusters: Cluster 1 comprised CM2, CM3, CM4 and 

PH3 and shared 92.2-94.6% identity with Gilliam type. Cluster 2 was only CG3 

sharing 96.6% identity with Karp type. Cluster 3 comprised CB52, CB62, CM5, 

CM6, PH6, PH9 and shared 89.2-91.2% identity with LA1 type and 86.2-92.6% with

Karp type, respectively. Cluster 4, were TK1 and PH8 sharing 88.0% identity with

Kato type. Cluster 5 comprised CB19, CB35, CB41, CB49, CG1, CG2, CG4, CG5, 

CG6 and CM1 formed a major cluster sharing 73.1-84.3% identity with only TA type. 

Genetic diversity of 44 OT from patients in the northern region showed that 

they could be grouped into 4 clusters. Cluster 1 (n = 11) was related to Gilliam strain. 

Cluster 2 (n = 28) was the major group related to LA1. Cluster 3 (n = 3) was closely 
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related to Kato type. Cluster 4 (n = 2) was closely related to those previously isolated 

in Thailand i.e. TA686 and TA763.

Study on the relationship between 44 OT from blood patients in the northern 

region and 23 isolates in this study as well as the prototype strains: Gilliam, Karp, and 

Kato indicated that many OT isolates from the patients were closely related to those

isolated from the present study i.e. Cluster 1, CMP10, 13, 18, 26, 28, 33, 35, 39, 40, 

41 and 43 shared 94.1-100% identity with CM2, CM3, CM4, PH3 and 93.6-95.3% 

identity with Gilliam strain. Cluster 2, CMP01, 03, 05, 06, 07, 08, 09, 12, 11, 14, 15, 

16, 17, 19, 21, 22, 27, 29, 30, 31, 32, 34, 36, 37, 38, 42 and 44 shared 96.7-100%

identity with CM5, PH9, CB52 and CB62 and 83.9-85.6% identity with Karp strain. 

Only CMP04, CMP24 and CMP20 OT from patients of Cluster 3 shared 84.8-100%

identity with TK1 and PH8 and also shared 84.8-99.8% identity with Kato strain.

Cluster 4 CMP23 and CMP25 shared 82.9-100% identity with CG1, CG2, CG4, CG5, 

CG6, CB19, CB35, CB41, CB49 and CM1 and shared 65.0-69.7% identity with Kato

strain. Correlation study among the isolates showed that the local OT isolates from 

this study should be used to develop specific and sensitive diagnostic tool for scrub 

typhus as well as vaccine program in the future.
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