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Abstract: Levels of serum IgG antibody to Rickettsia tsutsugamushi were determined by
the immune peroxidase method on 314 healthy inhabitants in Nagasaki prefecture. Of
the 314 inhabitants 120 were from Nagasaki city, 50 from Shimabara city, 50 from Fukue
city, 50 from Oseto town and 44 from Wakamatsu town. Mean positive rate in Nagasaki
prefecture was 5.1 per cent. The highest positive rate was 8.0 per cent from Oseto own
and the lowest one was 2.0 per cent from Shimabara city, However these results were
not significantly different according to the z%-test, The level of antibody in positive cases
ranged from 1:20 to 1:80 in serum dilution and the positive rate at each decade ranged
from 4.0 per cent at the 4th decade to 15.0 per cent at the 3rd decade. These results
were, however, not significant when checked by z?-test. These results indicate that
wild rodents had been already infected by Rickettsia tsutsugamushi in some areas before

we found clinical cases of Rickettsia tsutsugamushi in Nagasaki prefecture.
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INTRODUCTION

Infections due to both the old and new strain of Rickettsia tsutsugamushi (R,
tsutsugamushi) had decreased during the period 1965 to 1976 (Otsuru, 1984). However
since 1977, infections due to the new strain of R. tsutsugamushi are reported to be on
the increase in Japan. The occurrence of R. tsutsugamushi before 1976 was limited
mainly to Akita, Niigata and a few other prefectures. The current infections however
do not only occur in these prefectures but have recenty spread to other preflectures
(Otsuru, 1984). In Nagasaki prefecture there were no reports of R. tsutsugamushi in—
fections from 1950 to 1982 (Annual report of health in Nagasaki prefecture, 1983). In
1982 and 1983 five and eight patients, respectively, who met both the clinical and the
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serological criteria for diagnosis of R. tsutsugamushi were reported in Nagasaki prefecture
(Annual report of health in Nagasaki prefecture, 1983). These were sporadic and oc-
cured at different areas of the Nagasaki prefecture. - Infection due to R. tsutsugamushi
are potentially fatal (Suzuki et al, 1981 ; Sasa et al, 1984). Prompt diagnosis and treat-
ment reduce both the duration of illness and the mortality rate. Although chloramphenicol,
tetracycline and in particular doxycycline remain effective, the ant biotics in current use
in Japan are ineffective (Sheehy et al, 1973; Olson et al, 1980; Twarz et al, 1982). The
foregoing reports and the potentially fatal outcome of the disease if untreated prompted
the present seroepidemiological studies of R. tsutsugamushi. The results will hopefully

help to map out endemic areas in Nagasaki prefecture.

MATERIALS AND METHODS

Subject. Three hundred and fourteen healthy inhabitants of Nagasaki prefecture
selected randomly were the basis of the present study. Of the 314 subjects, 120 resided
at Nagasaki city, 50 at Shimabara city, 50 at Oseto town, 50 at Fukue city and 44 at

Wakamatsu town. Their ages ranged from 20 to 80 years, with a mean of 49, at Nagasaki

. Oseto
Wakamatsu town

®
Shimalfara city

Fig. 1. Map of Nagasaki prefecture.
@ — Shows areas from which serum samples were collected.
(O — Localities where patients with Rickettsia tsu tsugamushi

were reported in 1982.
X — Localities where patients with Rickettsia tsutsugamushi

were repoeted in 1983.
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city, from 41 to 69 years (mean 57) at Shimabara city, from 40 to 81 years (mean 61) at
Oseto town, from 40 to 77 years (mean 61) at Fukue city and from 41 to 85 years (mean
61) at Wakamatsu town. These areas in Nagasaki prefecture are shown in Fig. 1.

Serum. Sera from healthy inhabitants at each area were taken from the begining of
December in 1983 to the end of January in 1984 and stored at —20°C until use.

Immune peroxidase method.Ant ibody to R. tsutsugamushi was determined by fol-
lowing the method of Dr.Suto (Suto, 1983). Gilliam strain of Rickettsia tsutsugamushi was
used as antigen. These were Kindly supplied by Dr.Suto (Professor, Department of Bac-
teriology, Akita University School of Medicine) and Dr. Cho (Director, Institute of Viro-
logical Science, Denka Seiken Corporation). As peroxidase-immunoglobulin-conjugate, an-
tihuman IgG immunoglobulin conjugate and antihuman IgM immunoglobulin conjugate,
prepartions from Tago Inc., Salingame, Ca., USA, were used.

Antibody level. Each serum was diluted in twofold serial dilution, starting at 1:20
by using phosphate buffered saline with 0.3 percent of bovine serum albumine. The level
of antibody was positive for R. tsutsugamushi. A serum was considered to be positive for

R.tsutsugamushi if it had a titer of 1:20 or more.

RESULTS

Positive rate

Positive rates for R.tsutsugamushi at each area in Nagasaki prefecture are shown in
Table 1. The mean positive rate in Nagasaki prefecture was 5.1 percent. The highest
positive rate was 8.0 percent at Osete town, a place where 2 patients suffering from R.
tsutsugamushi were reported in 1982. Furthermors Shimabara city had the lowest positive
rate of 2 percent. From Shimabara city there have been no reports of patients suffering
from R.tsutsugamushi (Fig. 1). The difference of positive rate among each area was not

significat by x%—test.

Table 1. Rates of Rickettsia tsutsugamushi antibody among Nagasaki prefecture.

Antibody
Area Total
Positive Negative
Nagasaki city 7* (5.8%) 113 (94.2%) 120
Shimabara city 1 (2.0%) 49 (98.0%) 50
Oseto town 4 (8.0%) 46 (92.0%) 50
Fukue city 2 (4.0%) 48 (96.0%) 50
Wakamatsu town 2 (4.5%) 42 (95.5%) 44
Total 16 (5.1%) 298 (94.9%) 314

*Number of cases. The diference of positive rate among each area was not significant,
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Antibody distribution

Fig. 2 shows the antibody distribution in Nagasaki prefecture. Serum samples with
positive antibody titers of more than 1:20 were less than 2.9 percent. None of samples
had a positive antibody titer above a dilution factor of 1:80. The antibody distribution at
each area were as shown in Fig. 3. Although Oseto town had a higher rate than that at

other areas, the difference was not significant by x*—test.

Age distribution
Fig. 4 . shows the age distribution of positive cases in Nagasaki prefecture. The

distribution of antibody at the fifth and the sixth decades were higher than at the other
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decades. The positive rate at each decade for each area in Nagasaki prefecture were as
shown in Table 2. The apparent differences in the positive antibody rates between the

different age groups was not significant by x%—test.

Table 2. Distribution of Rickettsia tsutsugamushi antibodies at each age decade in
Nagasaki prefecture,

Age decade
Area
2 3 4 5 6 7
Nagasaki city 1/20% 3/20 1/19 1/20 1/21 0/20
) (5.0%)  (15.0%) (6.3%) (5.0%) (4.8%)
Shimabara city 0/9 1/21 0/20
“4.8%)
Oseto town 1/8 1/10 2/23 0/9
. 12.5%>  (10.0%) (8.7%)
Fukue city 0/7 1/15 1/18 0/10
(6.7%) (5.6%)
Wakamatsu town 0/7 1/10 0/16 1/11
(10.0%) 09.1%)
1/20 3/20 2/50 5/76 4/98 1/50
Total (6.0%) (15.0%)  (4.0%)  6.6% 1% Q%

*Number of positive cases/number of specimens per decade. Number in parenthesis
shows positive rate of Rickettsia tsutsugamushi. The difference of positive rate among
each age decade was not significant by x*-test.

DISCUSSION

Seroepidemiological studies for R. tsutsugamushi were performed following reports
of 11 documented patients of R. tsutsugamushi in Nagasaki prefecture during 1982 through
1983. Todate, the available sefological diagnostic procedures for R. tsutsugamushi are the
complement fixation test (CF) (Iida et al, 1966; Shishido et al, 1969), the indirect
immunofluoescence test (IIF) (Iida et al, 1966 ; Bozeman et al, 1963), the microimmuno-
florescence test (Robinson and Brown et al, 1976), the indirect immune peroxidase test
(IIP) (Suto, 1983; Yamamoto et al, 1982), the enzyme-linked sorbent assay (ELISA)
(Dasch et al, 1979) and paper enzyme-linked immunosorbent technigue (Crum et al,
1981). In comparison of these tests CF repuires more time than the other tests. The
sensitivity of IIF, IIP and ELISA are almost same but are considerably higher than that
of CF. Furthermore only IIP can prepare permanent preparation for reexamination in
addition to the fact that one.can observe both the infzcted and uninfected cells (Suto,
1983; Yamamoto et al, 1982). However, objective determination of the antibody s
possible by ELISA method only (Dasch et al, 1979). In the present study IIP was used
so as to 1econfirm the result that were obtained at different times. The Giliiam strain of
R. tsutsugamuéhi was used as antigen, because consistently higher titers were obtained
with the strain than with the Karp or Kato strains of rickettsiae for patients reported in
1982 and 1983 in Nogasaki prefecture.



162

The mean positive rate for R. tsutsugamushi in Nagasaki prefecture was 5.1 per—
cent. Rate for other prefectures as determined by IIF were 2.2 for Shizuoka prefecture,
4.2 for Gunma prefecture, 4.5 for Niigate prefecture, 36.5 for Yamanashi prefecture,
23.5 for Toshima island, 26.1 for Miyake island and 56.3 percent for Hachijo islands in
Izu Shichito Islands of Tokyo-to. (Otsuru, 1984; Kawamura et al, 1980). The rate for
Nagasaki prefecture was similar with that for Niigata, Gunma and Shizuoka prefectures,
but' lower than that in Toyama prefecture, Yamanashi prefecture and the three islands in
Tokyo-to. The positive rate in other prefectures ranged more widely than that in Na-
gasaki prefecture: It ranged from 18.9 to 49.5 percent in Toyama prefecture, from 23.5
to 56.8 percent at the three islands in Tokyo-to and from 8.1 to 50.2 percent in Yama-
nashi prefecture. Different researchers have pointed out that wide rangez of seropositivity
for R. tsutsugamushi may be related to occupations and habitats (Robinson and Gan et
al, 1976 ; Cadigan et al, 1972). However the explanation for the difference of positive
rate and range in each prefecture cited above was not clear.

The antibody levels for R. tsutsugamushi in healthy inhabitants in Nagasaki pre-
fecture ranged from 1: 20 to 1: 160 and were similar results for Toshima and Miyake
islands (Kawamura et al, 1980). It was assumed that the positive cases of R. tsussuga-—
mushi in these islands might have been due to inapparent infections with avirulent R.
tsutsugamashi since these individuals had no previous history suggestive of R. tsutsuga-
mushi infection. Inapparent infection by R. tsutsugamushi in an endemic area of R.
tsutsugamushi has been reported by Shishido et al (Shishido, 1962). Furthermore Brown
et al. found low levels of antibody to R. tsutsugamushi in individuals without clinical
symptomes living in endemic areas in Malasia. But they could not analyze the significance
of their observations (Brown et al, 1983). Therefore our positive antibody cases in Na-
gasaki prefecture might have had inapparent infections. It has been reported that fo low-
ing infection by R. tsutsugamushi, the serum antibodies, as detected by IIA may persist
for several years (Suto, 1983). Therefore, it was assumed that the low antibody. titers of
R. tsutsugamﬁshi in individuals living in Nagasaki prefecture were due to infections
acquired several years back. These results indicate that some areas had wild rodents,
infected with R, tsutsugamushi, before clinically apparent ‘cases of R. tsutsugamushi were

experienced in Nagasaki prefecture.
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