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Study on Pathogenicity of Borrelia burgdorferi Sensu Lato Isolated in Korea
Kyung-Hee Park’, Jung-A Lim, Jong-Hyun Kim and Eui-U Park’
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College of Medicine, Konkuk University

Spirochetes were isolated from the midgut of Ixodes persulcatus ticks captured at Chungju,
Korea and identified as Borrelia afzelii strains by polymerase chain reaction. To determine the
pathogenicity of the B. afzelii strains isolated in Korea, the microbiological and pathological
features of Lyme disease were observed in C3H/He mice after intraperitoneal inoculation of the
fresh isolate of B. afzelii strain.

The results are summarized as follows

1) The Borrelia were detected in the tissues of heart, spleen, kidney, urinary bladder and knee
joint within 7 days after inoculation of infection by dark field microscopic examination. The
isolation rate from heart, urinary bladder and joint was significantly higher than the rate from
spleen, kidney, and blood samples.

2) The Borrelia was detected in heart muscle by indirect immunofluorescent antibody test.

3) Antibody to the Borrelia was detected as early as one week after inoculation.

4) The marked tropism of the Borrelia was observed in myocardial, urinary tract and joint
tissue. The main pathological features are inflammation in tissues of heart, kidney, joint and
urinary bladder. From these results, the Borrelia afzelii strain isolated in Korea were determined
as pathogenic strain.
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461 primerE A}8-3}A T} (Table 1). 23 Bor-
relia DNA 1 ng& F® o= 33, dATP, dCTP,
dGTP, dTTPE 7} 2.5 mM= 4]0} dNTP mixture
(¥tol 24 ohE ¥l 3 primer: 50 pmol (¥}e] &
YophE ¥ & F Taq polymerase 2.5 unit (¥}o] L

Table 1. DNA sequences of primers used for identification of Borrelia species

Primer, from 5' to 3'

Primer set

Forward Reverse
BB GGGATGTAGCAATACATTC ATATAGTTTCCAACAACATAGG
BG GGGATGTAGCAATACATCT ATATAGTTTCCAACATAGT
VS461 GCATGCAAGTCAAACGGA ATATAGTTTCCAACATAGC
Primer C CCAACTTATCAAATTCTGC AGGATCTATTCCAAAATC
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Figure 1. PCR amplication products from Chungju
isolates of borrelia with primer C. Source of isolates
were; Lane 1, tick 1; lane 2, tick 2; lane 3, tick 3;
lane 4, tick 4; lane 5, tick 5; lane 6, tick 6; lane 7,
tick 7.
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Table 2. Isolation of B. afzelii from blood and tissues of C3H mice at intervals after inoculation

No. positive/ no. tested from:

Weeks
post-inoculation Blood Heart Spleen Kidney  Urinary bladder  Joint
1 05 45 15 15 5/'5 5/'5
2 05 5/5 45 /s 25 35
3 317 3/ 7 517 5/ 77 5/7
4 18 2/ 8 2/ 8 /8 48 3/ 8
5 15 25 05 05 05 0/ 5
6 0/ 4 0/ 4 1/ 4 0/ 4 1/ 4 0/ 4
Total 434 16/34 13/34 7134 19/34 16/34
(% positive) 11) 47) (38) (20) (55) 7)

M BB BG

V8461

590 bp —> a———

Figure 2. PCR amplification products from
Chungju isolate of borrelia with BB primer, BG
primer and VS461 primer. Lane 1, BB primer; lane
2, BG primer; lane 3, VS461 primer.
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Figure 3. Change of anti-Borrelia IFA titer in
mouse inoculated with B. afzelii isolates.

Figure 4. Immunofluorescent antibody stain in
heart muscle of mouse, 4 week after inoculation of
the B. afzelii strain. The arrow indicates the Borrelia
strain.

o2 A%t BA-A 2l &o] 2zt 47%0) 2
CH AR A M e ZH2 38%, 20%%1 29 ¥
Holl M = 11%2 717 Wk} (Table 2).
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Figure 5. Light micrographs of haematoxylin-eo-
sin stained section of B. afzelii-infected C3H mouse
myocardium at 3 post-infection week. A) Severe in-
flammatory infiltration by mononuclear leukocyte of
the interstitial area of the myocardium. Magnification,
X 200.

#1514 AT} (Fig. 4).
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Figure 6. Tibiotarsal arthritis. There is synovial
proliferation and accumlation of leukocytes into joint
lumen. Magnification, X 200.
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