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Abstract : As a part of epidemiologic investigation tstitsugamushilisease, the wild rodents which were
captured in Gyeongnam area were diagnosed with indirect immunofluorescent antibody assay (IFA) and
Polymerase Chain Reaction (PCR) to find if they have an antibody a@aiestia tsutsugamushiThe
conclusion was drawn as followings. (1) The captured 58 wild rodents showed that the subspecies distribution
of Apodemus agrariusvas 86.2% Microtus fortis was 8.6% andCrocidura lasiurawas 5.2%. (2) The
antibody positive rate oD. tsutsugamushbilliam, Karp, Karto and Boryong by IFA method was 32.0%

in Apodemus agrariuamong 50 wild rodents and 40.0% Microtus fortis among 5 wild rodents,
respectively. It was negative in the case of all ti@&&idura lasiura (3) The antibody titers oApodemus
agrarius, Microtus fortisand Crocidura lasiuraagainst Gilliam, Karp, Karto and Boryong were measured
between 1:20 and 1:640. The antibody titer against each antigen was in the order Boryong>Gilliam>Karp.
(4) O. tsutsugamushivas detected from the blood, spleen and kidney from the artificially infected mice

by IFA and PCR. IFA showed the positive response between 3 and 18 days after inoculation. On the other
hand, positive response was found from all the samples by PCR. (5) From PCR of the genomic DNA
extracted from the blood, spleen and kidney samples of the captured wild rodents, Boryong-specific
amplification product with size of 210 bp, which is particular in Boryong, was detected from spleen and
kidney samples, but not detected in the blood. (6) Boryong-specific amplification product was detected from
spleen and kidney samples which were obtained at 3, 6, 12, 18 and 24 days after the infection with Boryong.
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But, it wasn't detected from the uninfected samples. (7) From PCR of spleen and kidney samples of the
captured wild rodents, it was found that positive ra®.dbutsugamuslim Apodemus agrariuandMicrotus
fortis were 25.0% (4/16) and 20.0% (1/5), respectively. From the above results, it can be concluded that
Apodemus agrariusesided in Gyeongnam area carri@d tsutsugamushand PCR method might be a
simple, precise, rapid and useful diagnostic tool than IFA for the diagno€ls tstitsugamushi
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Table 1. Primer sequences used for nested PCR

First PCR
forward (R56f) : 5'-ATT-GCT-AGT-GCA-ATG-TCT-GC-3'
reverse (R56r) : 5-CTT-CTT-GCG-CTG-TAG-CTT-GA-3'
Second PCR
forward (R56c) : 5-CAG-CCT-ACT-ATG-AGT-CCT-AT-3'
reverse :
B/K(Boryong) : 5-CAC-CGG-ATT-TAC-CAT-CAT-AT-3'
KP(Karp) : 5'-ACA-ATA-TCG-GAT-TTA-TAA-CC-3'
KT(Karto) : 5-GGA-ATA-TTT-AAT-AGC-ACT-GG-3'
GM(Gilliam): 5-CTT-TAT-ATC-ACT-ATA-TAT-CTT-3'
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Table 2. Species of wild rodents trapped in Gyeongham

area from 2001 to 2002

No. of  No. of rodents trapped (%)
Locality  tested ApodemusCrocidura Microtus
rodents agrarius lasiura fortis
Miryang 15 13(86.7) 1(6.7) 1(6.7)
Uiryeong 6 5833) 0 1(16.7)
Changnyeong 15 12(80.0) 1(6.7) 2(13.3)
Goseong 8 8(100) O 0
Hamyang 7 6(85.7) O 1(14.3)
Hapcheon 7 6(85.7) 1(14.3) O
Total 58 50(86.2) 3(5.2) 5(8.6)

Table 3. Detection rates of antibody positive aD.
tsutsugamushilliam, Karp, Kato, Boryong by

IFA
. Apodemus Crocidura  Microtus

Miryang . . .

agrarius lasiura fortis
Miryang 6/13(46.2} 0/1 11
Uiryeong 2/5(40.0) 0/0 0/1
Changnyeong 5/12(41.7) 0/1 1/2
Goseong 0/8 0/0 0/0
Hamyang 3/6(50.0) 0/0 0/1
Hapcheon 0/6 0/1 0/0

16/50(32.0) 0/3 2/5(40.0%)

a. No. of positive rodents / No. of tested rodents(%)
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Table 4. Antibody titer of serum by again&. tsutsugamushif wild rodents captured in Gongnam area

IFA antibody titer

Rodents No. Collection area —
Gilliam Karp Karto Boryong
M-A. agrarius2 Miryang 20 0 0 0
M-A. agrarius4 Miryang 0 0 0 20
M-A. agrarius7 Miryang 40 20 0 0
M-A. agrarius12 Miryang* 80 0 0 640
M-A. agrarius13 Miryang 0 20 0 0
M-A. agrarius15 Miryang 0 0 0 40
U-A. agrarius-1 Uiryeong 0 0 0 80
U-A. agrarius-3 Uiryeong* 80 0 0 160
C-A. agrarius-3 Changnyeong 20 20 0 0
C-A. agrarius5 Changnyeong 0 0 0 20
C-A. agrarius-8 Changnyeong 40 0 0 0
C-A. agrarius10 Changnyeong* 160 0 0 640
C-A. agrarius12 Changnyeong 0 40 0 0
HM-A. agrarius1 Hamyang* 80 0 0 320
HM-A. agrarius-3 Hamyang 40 0 0 0
HM-A. agrarius6 Hamyang 40 0 0 0
M-M. fortis-14 Miryang* 80 0 0 320
C-M. fortis-15 Changnyeong 0 20 0 40

*Antibody positive

Table 5. Comparison of detection rates of IFA and PCR e S G T R RO TS D 3

for detecting O. tsutsugamushiin artificial
infected mouse

] Days after inoculation
Detection method  Organ
3 6 12 18 24

Clinical manifestatioh - 0/3 3/3 3/3 2/3 1/3
IFAC® Serum 2/3 3/3 3/3 2/3 0/3
PCR Blood 3/3 3/3 3/3 3/3 3/3
PCR Spleen 3/3 3/3 3/3 3/3 3/3
PCR kidney 3/3 3/3 3/3 3/3 3/3

a : No. of positive samples / No. of tested samples.

«—210bp

Fig. 1. Agarose gel electrophoresis of rickettsial DNAs
amplified by polymerase chain reaction for the various
specimen of wild rodents. [Lane 1, 2, 3:100, 200, 20 bp

b : Clinical manifestation actually developed from 5 days DNA ladder, Lane 4: negative control, Lane 5: M-A 12, Lane

after inoculation.
¢ : Indirect immunofluorescent antibody assay.
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