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Abstract. A unique Rickettsia species Rickettsia thailandii sp. nov.) was identified in ahxodes granulatus
by use of polymerase chain reaction heteroduplex mobility assay by use of segments of the citrate synthase gene.
This tick was collected fronRattus rattus from Nakhon Ratchasima province in 1970. Anothegranulatus
was infected with Thai tick typhus strain TT-11RBickettsia honei sp. nov. Stenos, Roux, Walker & Raoult; this
tick was removed from &. rattus collected 4 years later from the same provinb@des granulatus is the first
tick species in Australasia shown to be infected wRhhonei and the uniqueRickettsia species.

Little is known of the distribution and vectors of spotted This isolate was named Thai tick typhus, TT-1Ri&kett-
fever groupRickettsia (SFGR) in Thailand. The only iso- sia sp. Therefore, the specific tick species infected with
late of SFGR from ticks in Thailand was from pooled im- SFGR is unknown. The first clinical cases of spotted fever
mature Rhipicephalus and Ixodes of unknown species. group rickettsiosis in Thailand were identified serologi-
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Ficure 1. Ixodes granulatus positive by polymerase chain reaction for a 617-bp segment of the citrate synthase gene of spotted fever
group Rickettsia. Lane 1, molecular weight laddelane 2, positive control R. montana). Lane 3, negative controlLane 4, GMP 2540.
Lane 5, SP 2464.
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FIGurRe 2. Heteroduplex mobility assay dikodes granulatus of 617-bp segment of the citrate synthase gene of spotted fever group
Rickettsia. Lanes 1, 8, molecular weight laddet.anes 2, 7, hybrid control R montana). Lane 3, Thai tick typhus agent TT-118R( honei).
Lane 4, GMP 2540.Lane 5, SP 2464 L ane 6, Rickettsia montana strain froml. scapularis.

cally in 3 people from Chiang Mai in 1994. All 3 patients PCR amplification was conducted by use of the follow-

had antibodies tdrickettsia, in descending order of titer:  ing conditions: amplification volume was 5(L contain-

TT-118, R. conorii, and R. prowazekii.? ing 10X buffer, 200pnM each dNTP, 2.5 U Taq polymer-
Museum specimens df granulatus from the Depart- ase, 50 pmol of each primer (Gene Amp DNA amplifi-

ment of Entomology, U.S. Army Medical Component, cation Reagent kit; Perkin-Elmer Cetus, Norwalk, CT),
Armed Forces Research Institute of Medical Science, and 5 ng of DNA template. Amplification conditions were:
Bangkok, Thailand (USAMC-AFRIMS), were tested for denaturation (60 sec at 95), annealing (60 sec at 58),
SFGR by use of the polymerase chain reaction (PCR). and extension (60 sec at T2 for 40 cycles. The molec-
We designed primers to amplify a 617-bp segment of ular weight ladder waslaelll digest of $X 174 (GIBCO,
the citrate synthase gene from various SFGR by use of Gaithersburg, MD) DIG. PCR amplification of DNA was

GenBank. These primers were RrCS.372-T3 TGTAG- verified by electrophoresis on a 2% agarose gel at 100 V
CTCTTCTCATCCTATGGC-3) and RrCSs.989 (5CCC- for 30 min.
AAGTTCCTTTAATACTTCTTTGC-3). We tested these Briefly, heteroduplex mobility assé&yf SFGR to dif-

primers withR. montana (ATCC vr-611) andR. japonicum ferentiate the products of the RrCS.372 and RrCS.989
(ATCC vr-1363) as SFGR-positive controls aRHbrlichia PCR amplification from ticksRickettsia montana (ATCC
sennetsu (ATCC vr-367), Orientia tsutsugamushi (Karp vr-611) was used as the hybrid strain, aRd montana
strain), andR. typhi (ATCC vr-144) as negative controls. strain from anl. scapularis individual collected in Mis-
Museum specimens of granulatus (n = 83), preserved souri was used as a positive control. The heteroduplex
in ethanol, from the Department of Entomology, USAMC- mobility assay can be more sensitive than restriction frag-
AFRIMS, were tested. These ticks were collected from a ment length polymorphisms and is sensitive enough to de-
variety of small mammals during a 30-year period from tect a single base pair mismatch between hybridized PCR
provinces throughout Thailand. Ticks were tested for products® For heteroduplex formation, 8L of wild-type
SFGR by means of the following methods. Individual PCR product was mixed with 8L of R. montana PCR
ticks were placed separately into small plastic bags and product. The mixture was heated to°@5for 5 min and
then smashed with a hammer. Nuclease-free water (1 mL)allowed to cool to room temperature. After addition of
was used to extract the soft tissue from the bag after gen-standard loading dye (95% formamide, 20 mM ethylene-
tle mixing. DNA was extracted from the soft tissue by use diamine tetra-acetic acid, 0.05% bromophenol blue, and
of the procedures of the Ready Amp Genomic DNA Pu- 0.05% xylene cyanol), the mixture was loaded on 1.0-mm-
rification System (Promega, Madison, WI). thick 8% polyacrylamide vertical gels (Hoefer SE 600).



THAI TICK TYPHUS 537

Gels were run in tuberculin bacillary emulsion buffer at cause no isolations have been made. In addition, the path-
230 V for 4 hr at room temperature. The gels were then ogenicity of the newRickettsia is unknown. DNA se-
stained with ethidium bromide for visualization and pho- quencing of the uniqudrickettsia species is being con-
tography. ducted. Further investigations into the prevalence of
Two of the 831. granulatus tested were positive for SFGR in other tick species and rodent hosts occurring in
SFGR (Figure 1). Both ticks were collected froRattus Thailand are also being conducted.
rattus from Nakhon Ratchasima province, Pak Thong
Chai district, in central Thailand; 200 km northeast of ~ Authors’ addresses: T. M. Kollars, Jr., and B. Tippayachai, De-
Bangkok. Tick specimen SP 2464 was collected in 1970, Partment of Entomology, United States Army Medical Compo-
. . . nent, Armed Forces Research Institute of Medical Sciences,
and tick specimen GMP 2540 was collected in 1974. The Bangkok, Thailand. D. Bodhidatta, Department of Pathology, Di-
heteroduplex pattern of SFGR from tick GMP 2540 was vision of Research, Royal Thai Army Component, Armed Forces
identical to TT-118 and the second, from tick SP 2464, Research Institute of Medical Sciences, Bangkok, Thailand.
had a different genotypic pattern (Figure 2). The occur- Reprint requests: T. M. Kollars, Jr., Molecular Biology Labora-
rence of more than one SFGR in a tick species is not tory, Entomological Sciences Program, CHPPM, Aberdeen Prov-

without precedent. For examplB, belli, R. montana, and i7”897§rg“rggiI.'\fr?oiggl&”zt'soge: ‘;ﬁ’:&iﬁﬁrzﬁﬁrﬁ‘x; 410-436-
R. rickettsii have been identified ilmDermacentor varia- ’ ) ’ -apg. ’ y-mi
bilis.45 Disclaimer: The view of the authors do not purport to reflect the

positions of the U.S. Department of the Army or the U.S. De-

Previously, the evidence supported an endemic cycle of partment of Defense.

SFGR in northern Thailand in the provinces of Chiang
Mai and Chiang Rai,~ 700 km north of Bangkok. In
1962, the pooledRhiphicephalus and Ixodes larval ticks,
from which TT-118 was isolated, were collected in Chiang 1. Robertson RG, Wisseman CL Jr, Traub R, 1973. Tick-borne rick-
Mai. The only human cases of spotted fever group rick- ettsiae of the spotted fever group in west Pakistem.J Ep-
ettsioses reported in Thailand were also from this district. idemiol 92: 382-394.

Positive serology on farmers, but not clinical diagnoses, 2. Sirisanthana T, Pinyopornpanit V, Sirisanthana V, Strickman D,

. . Kelly DJ, Dasch GA, 1994. First cases of spotted fever group
for SFGR were made in Chiang Rain the serosurvey of rickettsiosis in ThailandAm J Trop Med Hyg 50: 682—686.

the farmers, 8.2% were only positive to TT-118 antigen, 3. Delwart EL, Shpaer EG, Louwagie J, McCutchan FE, Grez M,
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