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Positive Isolation of Rickettsia tsugamushi from Field
‘Mice and Larvae of Leptotrombidium pallidum Collected
in Iida City, Nagano Prefecture
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Hlsashl FUJIOKA and Kimito UCHIKAWA

ABSTRACT : Isolation of Rickettsia tsutsugamushi was attempted from field mice,
Apodemus speciosus, and chiggers, Leptotrombidium pallidum, collected in a suburb
of Iida City in November 1985. Three out of four A. speciosus were positive for the
rickettsiae through intraperitoneal passage of their spleen homogenates in laboratory
mice. Also positive were four out of 20 pools (each pool consisted of 20 engorged
larvae) of L. pallidum detached from the hosts and crushed thoroughly in sucrose-PG
solution. = Positive rates were 75% for the field mice and- 1.1% for the overall larvae of
L. pallidum inoculated.

“These results indicate that L. pallidum larvae would be the most probable vectors
responsible for the occurrence of tsutsugamushi disease patients in the southern and
possibly in other parts of Nagano Prefecture.

Discrepancy between the absence of reported cases of the disease in lida City and
existence of the pathogenic rickettsiae in L. pallidum and in the field mice may be
attributable to inapparent infections and/or infrequent outdoor activities among the
inhabitants in the cold season (November to January), when the suburban areas abound

in L. pallidum larvae.
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Table 1. Chigger mites collected from Apodemus speciosus trapped
at Shimohisakata, Iida City on November 12, 1985
Host gy Body Chigger mites
no. weight = : P ;
(g) | L.fuji - L. kit L. mij. L. pall. N. jap. G. sad. Total
ID-2 M 44 34 18 0 361 6 643 1,062
ID-3 M 48 23 2 0 138 0 72 235
ID-4 M 23 18 2 0 73 0 246 339
ID-5 M 20 10 2 1 99 8 296 416
Total 4 Males 85 24 1 671 14 1,257 2,052
(Per cent composition) (4.1) (1.2> €0.0) (32.7) 0.7 (61.3) (100)

Abbreviations: L. fuji: Leptotrombidium fuji, L. kit.: L. kitasatoi, L. mij.: L. miyajimai, L. pall.:
L. pallidum, N. jap.: Neotrombicula japonica, G.sad: Gahrliepia saduski, M : male
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Fig. 1.
Leptotrombidium pallidum ;in the peritoneal

Rickettsia tsutsugamushi isolated from

phagocytes of laboratory mouseinoculated with
20 -crushed
solution, 10 day post-inoculation; Bar: 10 #m

larvae of “L. pallidum in SPG

Table 2. Results of isolation of Rickettsia tsutsugamushi from Apodemus

speciosus and chigger larvae .( Leptotrombidium pallidum

and - Gahrliepia saduski) taken from these hosts

Isolation : from . .
Isolation from chiggers
hosts
Host Chigger Pool Pool(s) tested Pools Minimum
o Results species size (No.of chiggers) - positive positive
no.
per cent
ID- 2 Positive at L. pallidum 20 10 (200) 2 1.0
d N
2nd passage G saduski 50 1 (50) 0 —
ID- 3 Negative at L. pallidum 20 5 (100) 2 2.0
d
3rd passage G. saduski 50 1 (50) 0 —
ID- 4 Positive at L. pallidum 20 2 (40) 0 —
2nd passage
ID-5 Positive at L. pallidum 20 3 (60) 0 —
2nd passage
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Table 3. Complement-fixing antibody titers of mice inoculated

with the isolated rickettsiae

. . Antibody titer (1:)*
Strains
Karp Kato Gilliam

ID- 2 16 8
iD- 4 32 16 —
ID-5 — — 8
pall-1 32 16 8
pall-3 32

 pall- 13 16 16 8
pall- 15 16 16 16

* Sample sera were obtained on day 10 to 14 post-inoculations.
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Table 4. Rickettsia-positive rates estimated for the L. pallidum
populations in Shimohisakata, Iida City

L. pallidum Pool Pools Pools Estimated Confidence interval (%)
populations size  tested positive positive rates (%) (1 —a=109)
Overall population
20 20 4 1.11 0.29 to 2.83
tested
Population at sunny,
20 15 4 1.54 0.40 to 3.93
grassy bank
Population at half shaded :
20 5 0 0 —
grass-bush

Note: Calculations were made after Chang and Reeves (1962 ).
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