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Introduction

Regarding the dissemination of Japanese enceph-
alitis virus (JEV) in Japan, much importance has
been attached to the basic transmission cycle in
which mosquitoes play the role of vector and swine
play the role of amplifier, and the latter role has
already been elucidated in much detail.»? JEV,
however, has also been isolated in domestic animals,
wild animals, birds and reptiles, and the presence
of JEV antibodies in their blood has been proved.?*
It is probable, therefore, that these animals also
are involved in the transmission cycle of JEV.587
The method by which JEV hibernates from late

avtumn to spring, the non-epidemic season of Ja-
panese encephalitis (JE), is little known to date.
In order to further elucidate the nature of JEV
in nature, we have been investigating the presence/
absence of hemagglutination inhibitor (HI) antibody
against JEV in cattle.®-!'! Cattle are known to be
sensitive to JEV'? and have a longer life-span than
swine. Since cattle are not vaccinated against JE,
the course of JEV infection can be accurately
followed over a long period of time, In the present
investigation, we conducted a comparative seroim-
munological study on the distribution of HI an-
tibody in cattle in Saitama prefecture (located in

ceatral Japan) and Kagoshima prefecture (located

* The visiting profeséor in Dept. of Public Health, School of Medicine, Kobe University, Japan
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in southern Japan) during the period from early

summer through early winter.

Materials and Methods

Bovine serum: Serum samples were collected from
1306 and 536 cattle, raised in Saitama and Kagosh-
ima prefecture, respectively, during the period from
1982 to 1984 (Fig 1). Animals ranged from one to
18 years of age. Cattle in Saitama were of the
Holstein-Friesian breed while those in Kagoshima
were Japanese Block breed except for 33 Holstein-
—20°C until
use. At the time of determination of HI anti-

Friesians, All sera were stored at

body titer, serum samples were thawed, treated with
acetone, then adsorbed by goose erythrocytes. The
resulting supernatant was incubated at 56°C for
30min before the testing.

Antibody determination: Serum antibodies against
JEV virus were tested using HI test with a comm-
ercial antigen of the JEV virus strain JaGAr#01.
The HI test was carried out according to the method
of Clarke and Casal in a microtiter system.!® Titers
were expressed as the reciprocal of the highest dilu-

tion of serum that completely inhibited hemaggluti-

4
VA

Kagoshima (536)

Fig 1. Sampling sites for the survey of antibody
titers against Japanese encephalitis virus.
Numbers in parentheses indicate the sample
sizes.

nation by 16 units of the antigen. An HI antibody
titer of 10 was recorded as positive. A serum known
to be positive to JEV virus served as a control
throughout the experiment.

Results

Monthly distribution of HI antibody: Over a
three-year period, the antibody-positive rate in cattle
was 65.5% in Saitama and 68.8% in Kagoshima.
Statistically, there was no significant difference
between the two groups. The antibody titers ranged
from 1:10 to-1:320 in Saitama and from 1:10 to
1:640 in Kagoshima. The mean titer was 20.5 and
28.5 in Saitama and Kagoshima, respectively.

The antibody-positive rate in Saitama was 38.2%
in July, 50.5% in August, 83.1% in September and
81.5% in October. As demonstrated by the results,
a significant increase in this value was observed
during the summer season. The antibody-positive
rate in Kagoshima was 10.5% in July, then mark-
edly increased to 70.8% in August. In September,
the rate was 75.9%, almost the same as in August.
The rate remained high even in December (70.5%)
(Fig 2).

In both prefectures, increases in the monthly mean
antibody titer paralled those of the antibody-positive
rate, and decreased from September. In Kagoshima,
however, the monthly mean antibody titer was still
high (26.6) even in December as was the case with
the antibody-positive rate; the value was equal to
that observed in Saitama in September (26.6).

Distribution of HI antibody as a function of
age: In Saitama, the antibody-positive rate based on
age ranged from 64.0% to 82.2%, with no correla-
tion between the positive rate and age. In Kagosh-
ima, on the other hand, the antibodypositive rate
was low in the one-year-old cattle group (29.4%),
but much higher in the two-year-old group (50.0%),
the three-year-old group (47.7%) and the four-
year-old group (74.5%) with the positive rate sign-
ificantly increasing with age. In cattle older than
four years, a slight increase in the positive rate was
observed with age, but the results were not statis
tically significant (Fig 3).

In Saitama, the mean antibody titers in each age
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Fig 2. Seasonal distribution of HI antibodies
and Kagoshima prefectures.

group ranged from 15.3 to 22,5, with no significant
correlation between this value and age being obser-
ved. The mean antibody titer in Kagoshima was
26.9 in the one-year-old group, 25.8 in the two-
year-old group and 25.0 in the three-year-old group
with the titer being almost the same in these three age
groups. This parameter was only slightly higher in
the eight-year-old group (30.5) and the nine-year-old
or older group (32.3). Thus, the mean antibody titer

showed no remarkable increases with age (Fig 4).

against JEV in bovine sera collected in Saitama

Discussion

Seroimmunological studies on JEV infection in
cattle have been reported in Japan, Southeast Asian

and India.’%?

reports, however, is small, and no detailed study

countries' 15 The number of such
has ever been made, In the present report, we in-
vestigated the positive rate for HI antibody against
JEV in cattle as well as seasonal fluctuations in this
parameter and its relationship to the age of the car-

rier. This study was performed using serum samples
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Fig 3. Age distribution of positive reactors in HI tests with JEV in bovine sera collected in
Saitama (o—o, N=1306) and Kagoshima (e—e, N=536) prefectures.
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Fig 4. Age distribution of mean HI antibody titers in bovine sera collected in Saitama (o—o)

and Kagoshima (e—e) prefectures

collected from 1306 cattle in Saitama prefecture and
536 in Kagoshima prefecture during the three-year-
period from 1982 through 1984. The results from each
prefecture were compared.

Over the 3-year period, there were no striking
differences of the positive rates for HI antibody
against JEV in Saitama and those observed in
Kagoshima. In Saitama, both the mean monthly
antibody-positive rate and antibody titer from July
through December increased in summer and decreased
thereafter demonstrating seasonal changes with a
peak occuring in summer. For cattle in Kagoshima
as well, both the mean antibody-positive rate and

— 112

the mean antibody titer increased in summer, and
both parameters remained high levels even in Dece-
mber. The distribution of the antibody-positive rate
is greatly influenced by meteorological conditions,
which affect the generation of mosquitoes, a known
JEV vector.®!® Hence, it is postulated that differe-
neces in the meteorological conditions of the two
prefectures were in part responsible for the difference
observed in the two antibody-positive rates.

On the other hand, Takahashi?®

differences found in the Culex tritaeniorhynchus line

reported that

were related to differences in the mosquito’s ability
to intermediate JEV. Thus, it is possible that this
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factor also played a role in the difference in antib-
ody-positive rate between the two regions. In Sait-
ama, the antibody titer increased in autumn while
a low level of antibody could be detected in winter.
The antibody-positive rate decreased in winter, with
the cattle detected positive for HI antibody again
following summer as a result of JEV re-infection.
Thus, the antibody-positive rate also increased again
in summer. It is surmised that, due to the repetition
of such a transmission cycle, all cattle in Saitama
showed a similar pattern of changes in the antibody-
positive rate and antibody titer independent of age.
In Kagoshima, on the other hand, the high antibody-
positive rate observed in summer was also noted in
winter. Since the antibody-positive period in cattle
was prolonged, the antibody-positive rate did not
decrease even in the following year. The following
summer, cattle which had previously tested negative
for the antibody were newly infected with JEV.
Consequently the number of antibody-positive cat-
tle, the antibody-positive rate, increased due to this
accumulation in numbers. As a result of this phen-
omenon, there was no increase in the mean antibody
titer with age while there was an increase in the
antibody-positive rate. In an earlier study on 29 cattle
only 6.3%(2/32) of the
cattle detected positive for the antibody during one-

in Saitama profecture,?

year period. This supports the hypothesis presented
above. An increase in the antibody-positive rate with
age has also been reported in humans and swine,20-%?
In most humans, except for those living in special
regions such as isolated islands,?® the antibody-
positive rate increases with age. In the present
study, although the same phenomenon was obser-
ved in cattle in Kagoshima, no remarkable in-
crease was detected in Saitama. We belive think
that the relationship between age and the anti-
body-positive rate in cattle differed in the two regions.
This theory is based on the following facts: (1) no
striking increase in the antibody titer was observed
after JEV infection in cattle, unlike in humans and
swine, (2) no vaccination for Japanese encephalitis
has been performed in cattle and (3) the line of
mosquitoes may be different in the two regions and

possibly differ in their respective abilities to interm-

ediate JEV.

Summary

The frequency of appearance of HI antibody
against Japanese encephalitis virus was investig-
ated over the three-year -period 1982 through 1984.
The sample population consisted of 1306 «cattle
in Saitama prefecture (located in central Japan),
and 536 cattle in Kagoshima prefecture (located in
southern Japan). During the study period, there
was no significant difference in the average antibody-
positive rate between cattle in Kagoshima (68.8%)
and those in Saitama (65.5%). Variations in the
monthly antibody-positive rate and mean monthly
antibody titer in the Saitama cattle followed a
mountain-like pattern with the peak observed during
summer. In the Kagoshima cattle, both parameters

also increased in increases

summer and these
persisted even in winter., The distribution of an-
tibody-positive rate as a function of age ranged
from 64.0% to 82.8%

correlation was observed between these two factors.

in Saitama, though no
In the Kagoshima cattle, however, the antibody-
positive rate increased with age as follows; the
values averaged 29.4% in the one-year-old cattle
group, 50.0% in the two-year-old group, 47.4% in
the three-year-old group and 74.5% in the four-
year-old group. There was no significant correlation
between the mean antibody titer and age in either
Saitama cattle (15.3~22.5) or Kagoshima -cattle
(20.0~32. 3).
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