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Abstract: Antibody prevalence against Japanese encephalitis (JE) virus among various

vertebrates was measured by the hemagglutination-inhibition (HI) test. Swine, horse,

mule, sheep, and dog possessed anti-JE antibodies at high rates. On the other hand,

antibody prevalence among monkey, duck and sparrow was low, and chicken and lizard
did not have anti-JE antibodies as far as tested. Enzyme-linked immunosorbent assay

(ELISA) on swine sera revealed that almost one-third of the swine population appeared

to have recently been infected with JE virus.
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INTRODUCTION

During our study period from July 19 to August 17, 1982, in Chiang Mai Area,

(Igarashi et al. , 1983), serum specimens were collected from various vertebrates in order
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T able 1. Number of livestocks in Chiang Mai Province

D istric t S w in e D u c k C h ic k e n C a ttle
W a te r

b u ffa lo e s

M u a n g 8 1 7 0 76 7 4 6 5 8 96 1 7 6 5 10 8 5

H a n g - D o n g 8 9 0 2 1 19 17 8 69 16 3 4 8 9 2 8 0 2

S a n - P a - T o n g 54 3 2 0 6 58 50 1 8 4 4 80 8 9 7 0 7 9 2 1

J o m - T o n g 5 0 1 7 0 46 5 7 2 9 9 6 4 6 1 3 7 6 0 12 4 3 6

H o d 1 4 4 9 5 6 2 5 2 5 0 1 4 7 9 6 5 8 5 1 1

M a e - J a m 1 4 6 5 0 12 2 3 2 4 7 6 6 7 8 9 5 6 9 8 5

O m - K o i 6 8 0 0 3 0 1 3 0 0 0 4 5 0 0 8 6 0 0

D o i-T a w 5 7 8 8 8 0 2 2 7 1 7 6 9 9 4 7 2 8

S a ra p e e 2 5 6 0 0 2 4 5 0 0 9 9 2 0 0 4 9 7 2 6 3 5 0

S a n K a m p a n g 1 4 1 2 3 1 0 13 1 3 3 1 02 8 1 2 3 4 1 1 03 4 2

D o i- S a k et 9 7 0 0 0 2 6 0 0 0 2 2 7 0 0 0 6 5 3 0 6 9 8 0

S a n - S a i 3 3 2 9 0 37 4 0 8 2 7 5 5 0 6 5 6 0 5 6

M a e - R im 7 1 1 4 74 1 4 1 2 5 3 0 4 8 2 2 4 4 6 2

S a - M o e n g 1 1 7 5 2 19 4 0 1 2 44 C 7 7 1 4 8 5 5 6

M a e - T a e n g 9 5 2 6 2 5 78 8 1 9 7 8 4 8 3 9 4 7 1 8

C h ien g D a w 9 7 4 5 2 7 1 1 9 2 2 8 5 6 1 7 8 75 6 5

P r aw 8 6 4 8 74 6 2 5 4 1 38 4 8 2 8 4 7 6 8

F a n g 1 0 2 9 6 14 12 7 68 53 8 6 3 8 93 15

M a e - A i 5 4 0 0 3 0 0 0 6 53 0 0 3 2 8 5 69 8 5

T o ta l 3 9 57 4 4 1 8 1 8 6 4 18 4 0 9 72 1 3 5 2 5 5 1 2 9 17 8

Geese: 4752, Sheep: 2425, Goat: 390, Horse: 1345, Elephant: 300 (July, 1982)

to measure antibody titers against JE virus by the HI test. The purpose is to know the

antibody prevalence among these vertebrates, which might serve hosts of JE virus. Some

of them may be effective amplifiers of the virus as already shown in the case of swine

in Japan (Scherer et al. , 1959; Konno et al. , 1966). Since ELISA was found to be a

suitable method to measure IgM-antibodies in swine sera (Bundo et al. , 1982), we used

the method for swine sera along with the HI test in order to detect recent infections by

JEvirus.

MATERIALS AND METHODS

Serum specimens and the HI test: The number of livestocks in various Districts in Chiang
Mai Province is shown in Table 1. Population of swine is more than the sum of catties
and water buffaloes, which effectively attract Culex vector of JE virus, however, do not
serve as efficient amplifier of the virus. Specimens of several species of vertebrates were

collected as follows: swine at a slaughter house of Chiang Mai City; horses and mules at
Mae Rim Farm of Royal Thai Army Department ; sheep and dogs in the campus of Chiang
Mai University ; monkeys at Chiang Mai Zoo ; chicken, ducks, sparrows and lizards at
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several markets in Chiang Mai City. Sera were separated from clotted blood and were

treated with kaolin (Fischer, scid-washed), followed by absorption with goose red blood

cells as described in the accompanying paper (Fujita et al., 1983) The procedure of

Clarke and Casals (1958) was followed in the HI test modified to microtiter system. Su-

crose-acetone extracted antigen of JE virus, JaGAr~01 strain, was kindly supplied by

Chemoserotherapeutic Institute, Kumamoto, Japan. Antigen of dengue virus type 1 (Dl)

Mochizuki strain was prepared from infected suckling mouse brains dy sucrose-acetone
extraction.

ELISA proceudres: Indirect micromethod of Voller et al. (1967) was followed with modi-

fications as described (Igarashi et al. , 1981 ; Bundo et aL , 1982). Formalin-inactivated

purified JE vaccine concentrate was obtained from Research Foundation for Microbial Di-

seases of Osaka University (Takaku et aL, 1968), and was used as ELISA antigen to

coat microplate. Anti-swine IgM (//-chain specific) rabbit IgG, peroxidase-conjugated

anti-swine IgG (heavy and light chains) , and peroxidase conjugated anti-rabbit IgG goat

IgG were obtained from Cappel Laboratories Pa. USA.

RESULTS

Table 2 shows the results of the HI titration on several vertebrate sera as measur-

ed by JE and Dl antigens. Taking the HI titer of 10 as the positive limit, the antibody

positive rate as measured by JE antigen is high in swine (96%), horse (100%), mule

(100%), sheep (93%), however, the rate is low in monkey (10%), duck (17%), spar-

row (3%), and none in chicken and lizard. These antibody prevalence decreased when

HI titers were measured by Dl antigen to the following values: horse 20%, mule 31%,

sheep 57%, dog 80%, monkey 10%, duck 13%, respectively. High antibody positive rates

T able 2. HI test on various vertebrates collected in Chiang Mai, 1982

S p e cie s o fv e rte b rate H I tite r a g a in st J E a n tig e n< 1 0 1 0 2 0 4 0 16 0 3 2 0 64 0 ^ 1 2 8 0 H I tite r a g a in st D l

< 1 0 1 0 20 4 0 8 0 1 6 0

T o ta l

n u m b e r

S w in e   4     2 1 0 2 3 4 3 18   u n o t te ste d 1 0 0

H o r se  ,          1 5 1 5 2 0 4 0 5 0

M u le                  16 2 3 3 3

6 2 3 1 1 1

5 0

1 4S h e e p

D o g          1 2 7 3     2  7  3 15

M o n k e y i 1 9      2                2 0 2 1

24

94

D u cks p a rro w 2 09 1        2 1 2 1n o t te s te d

C h ic k e n ! 2 5                  n o t te s te d   n 2 5

3 4 3 4
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T able 3. ELISA against JE antigen in swine sera, Chiang Mai, 1982

among horses and mules were reasonable, since they are susceptible to JE virus (Clarke

and Casals, 1965), and their titers were also high like swine which is the most impor-
tant amplifier of JE virus. High antibody positive rates and high titer of HI antibodies
amongsheep and dogs were remarkable.

Table 3 shows the result of IgG- and IgM-ELISA on swine sera. All the swine
sera possessed IgG-ELISA titer over 800, which is more than the positive limit of 400

as obtained in the previous studies in Japan (Bundo et al. , 1982). almost one-thrid (32
%} of the swine population possessed significant levels of IgM-ELISA titer of over 200
indicating that they were recently infected with JE virus.

DISCUSSION

Johnsen et al. (1974) showed that the prevalence of JE virus HI antibodies was

high in dogs, bovines, swine, and also in small group of horses and that the geometri-
cal mean titer in swine was higher than in other animals, except horses. Our result is es-

sentially similar to their report and also the data reported by Yamada et al. (1971). The
latter authors showed that all the slaughtered swine sera collected in June and Septem-
ber 1970 possessed HI antibodies against JE virus, and also that HI antibodies sensitive

to 2-mercaptoethanol treatment were found in April and May, indicating infections by
JE virus. Antibody prevalence among swine as reported by Johnsen et al. (1974) was 89%

in July 1970. Since one-third of swine sera collected in our study appeared to have been
infected by JE virus recently and Culex species of mosquitoes were shown to have been
attracted by swine (Mori et al. , 1983), Culex-swine cycle should be condidered as active

in Chiang Mai area. Although high antibody positive rate was found for horses, mules,
sheep, and dogs, implication of these animals as efficient amplifier of JE virus is rather
dubious, because of the small number of population and lower turnover rate. Gould et aL
(1974) showed that dogs were not frequently bitten by Culex mosquitoes. Lower antibody
positive rate as measured by Dl antigen, compared with JE antigen, indicated that these
animals were not infected with dengue viruses, except monkeys.

Total
number

101 12 ll 31 47

89

(8820

800 1600 3200 6400

IgG-ELISA.[titer IgM-ELISA titer

50 100 200 400 800

ll 58 26

32

(32%)
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1982年タイ国チェンマイ地区における脳災のウイルス学的疫学的調査　VI.動物における抗体価
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種々の脊椎動物血清中の日本脳炎(JE)ウイルスに対する抗体保有状況を血球凝集抑制反応を

用いて調査した.ブタ,ウマ,ラバ,ヒツジ,イヌは高率にJEに対する抗体を保有している

のに対して,サル,アヒル,スズメの抗体保有率は低く,ニワトリとトカゲは調査した限り抗体

は陰性であった.ブタ血清について免疫酵素測定法を行なった結果,採血したブタの約3分の1

はJEウイルスの新鮮感染を受けたと考えられる.
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