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SHORT coA, INiUNicATiON

PILOT SERO-EPIDElv, 110LOGICAL SURVEY ON JAPANESE ENCEPHAl, ITIS
IN NORTH-WESTERN BURMA

THAN S\\!E' SoE THEIN' and A, IEHN SoE I\. IYIN'1'3

National }IC"itIl Laboratory, DUDartmcnt of I{culth, Nilnistry of I-ICUlth, 35 Stewart Road,
Raitgooi. , Burma

A pilot sero-CPIdcmiological SUI'VCy of Japancsc cnccphalitis was carried out In
three areas of north-western Burma applying the hemagglutination-inhibition test
T'lie existence of Japanese encephalitis infection in these ai cas \\, as confirmed and
its Incidences in these areas were estimated and compared graphicalIy.

BIKE\ JouRx, \L V01.22125-129,1979

'I'he DCpartmcnt of TICaltli, Allnistry, of
Hcalth, Socialist I{CPUblic of the Union of
Buritla, \\, as aleitcd about thc possible spicad of
Japanese uriccphalitis from India, \\, he I c therc
was a big outbrcak of the discasc in 1978. The
DCpai'tincnt thercfoi'c arranged foi' thc collec-
tion of scrum SPCcimcns randomly fiom \, illa-
gcrs in 3 arcas ncar thc Burma-Indian bordcr
in thc fall of 1978 for survcillance of sprcad of
thc disease

Specimcns were collectcd from the follow. ing
areas: (Fig I. )
I. a. Tahan Quarter, Kalemyo 'Town, Up-

per Chindwin Subdivision, Sagaing
Division

b. Nat Chaung \;illage Tract (suburb of
Kalemyo Town), Upper Chindwin
Subdivision, Sagaing Division

a. 'I'amti 'Town, Upper Chindwin Sub-
division, Sagaing Division

b. Nan Phalon (suburb of 'ramu '1'0wn),
Up PCr Chindwin Subdivision, Sagaing
Division

3. a. Phalam '1'0wn, NOTtll Chin }1111s Sub-
division, Chin }Iills Statc

b. Rcquatcr (suburb of Phalain T'own),
Nortll Chin I-1111s Subdivision, Chin
Hills State

Area I is in thc plain of the Ncyinza}, a rivcr,
a branch of the Chindwin river, and is located
about 250 1<in N\\AV of I\landalay, at I. ; 23'11'
94'4'. The area is about 135 in above sea level

Area 2 is in the river bed plain of the Nam
Palaw river, also a branclT of Chindwin river,
and is located at N 24'13' E 94'18' about

300 km N\V of A, landalay. It is about 150 in
above sea level. This area is VCry close to the
Burma-Indian border \\, hile area I is about
65 km from the border.

Area 3 is in the Chin Hills about 900m

above sea level and surrounded by hills of
2,400 in. It is at N 22'54' E 93'41' 270 km

2

I \\;HO Fello\\ at the Research Institute for itIic-

robinl Diseases, OSal<a University, 1978
2 JICA Fello\\ at tlte Rescarclt Institute for. itIic-

robinl Diseases, OSnl<a Universit\, 1977-1978
3 Director of thc National Healtl, Laboratorv
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shown in the second column of Table I. The

specimens were tested for hemagglutination-
inhibition (Hl) antibody against dengue type
2 (02), Japanese encephalitis (IE), and West
Nile viruses, as representatives of flaviviruses,
and also against chikungunya virus, as an al-
phavirus. Hl titration was performed in this
laboratory, by the method of Clarke and Casals
(1958), *PPIying , inI. ". titer rechniqu".

The results of examinations of IE and 02
are summarized diagrammatically with the titer
against IE on the abscissa and that against 02
on the ordinate, to estimate the prevalence of
IE and 02 in coch ar. ,. (Fig. 2.3,4)

The following conclusions are drawn from
these diagrams :
I) In 1<thmy. T, wn (Fig. 2 ,), th. dist"inu-
tion of antibody titers is marked Iy shifted to-
wards the 02 side, indicating the existence of
both 0210r D and IE infections among the re-
sidents and the higher prevalence of 02jor D
infection.

2) On th. .."tm"y, in Nat Chaung (Fig. 2 b),
a suburb of Kalemyo, the shift is clearly to-
wards the IE side, suggesting that IE virus has
spread to the inhabitants Ilere
3) In Tamu, a town close to the border (Fig.
3 "), and its rubu"b Nan Phal. n (Fig. 3 b), th.
shift is similar to that in Nat Chaung, but some
inhabitants still have negative or low Hl titers
for both 02 and IE
4) In th, Chin Hilts, in Phal, in (Fig. 4 ") and
Requater (Fig. 4 b), the antibody response dis-
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FIGURE I. 1.0cations of collection areas (0) and
towns related to outbreak of Japanese encepllalitis
(0) in Burma.
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N\V\V of A1andalay. It is about 40 km from
the border.

The numbers of specimens collected are

\
*
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TABLE I. Calcu/at 30n of the synthesz^:ed " a"libody I. esponse Decior " for each collectz'on area

Collection area

I. a

b

Tahan (Kalem}, 0)
Nat Chaung

2. a. Tamu

b. Nan Phalon

3. a. Phalam

b. Requater

Sample
Size

it in code units

108

124

Z, "

126

121

107

179

370
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Z, "

111

112

298

239

220

231

Z, ,

96

119

134

85

283.6

436.2

(Z/n)"

28

20

326.7

253.7

(263)

(352)

100.0

120.7

(270)

(237)

,.

50.87

31.98

(0 .90)

(108)

tan O'

24.21

19.58

1229

0624

16.26

9.54

0450

0356

0292

0168



a. Kalemyo Town
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FIGURE 2. Distribution of antibody response (Hl titer) to Japanese encephalitis and dengue type 2 viruses
in 1<alemyo and its suburb, Nat Chaung
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FIGURE 3. Distribution of antibody response (Hl titer) to Japanese encephalitis and dengue type 2 viruses
in Trimu and its suburb, Nan Phalon.
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FIGURE 4. Distribution of antibody response (Hl titer) to Japanese encephalitis and dengue type 2 viruses
in Phalam and its suburb, Requater
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tribution is peculiar : about 113 of the speci~
mens have negative titers against both IE and
02, but the shift is exclusively towards the IE
side. This suggests that these \, illagcs used to
be free from fia\, Ivirus infection until recently,
but that spread of IE virus ITas just started

To confirm these imprcssions, the data wcre
treated more quantitative Iy. 'The antibody re-
sponse of eacl\ individual caused by IE or 02
infection was considered to ITave a vectorial

For conversion of the antibody re-natui'e.

sponse into a VCCIor form, the Hl titers against
IE and 02 wcre coded and shown as points on
a lattice by numbers, as shown in Fig. 5

For example, a specimen with an anti-IE Hl
titer of 20 and anti-02 Hl titei. of 80 was ex-

pressed with a code number (2.4), where 2 is
the Z, fraction (=IE fraction) and 4 is the Z,
fraction (=02 fraction) of the " antibody re-
sponse vector " Z. Similarly, the point (4.3)
represents a specimen with IE and 02 Hl titers
of 80 and 40, respectively.

All individual data wcre con\, erted to a \, ec-

torial fomT and the vectors were synthesized for
the collection site of every specimen. From
the synthesized \, alues of Z, antl Z, the direc-
tion (the angle , \\, itIT the X-axis, or its tangent)
and the in agriitued of the synthesized vectors Z
were calculated. The results of calculations
ai'e shown in Table I

'I'he angle , should be 45' when Z* equals
Z . ; that is the antibody, responses to IE and 02
are the same. A , value of more than 45'

means the I'esponse to 02 is greatei' than that
to IE, and conversely a , value of less than 45'
indicates that the I'esponse to IE is greater in
the area. The magnitude of the svnthesized
vector Z (actually Zjn) indicates the extent of
the antibody responses to IE and 02 as a whole
in the area.

Fluure 6 shows the synthesized " \, ectors "
for eaclT collcction area.

The , or tan O values in the table are con-

SIStent with the impressions described above
support the following deduction: (1) IE infoc-
tion ITas started and is spreading in rate^ ^Liral
parts of these areas. (2) The direction of

2160

L. de (3, j

5 10.51--. 11.51^2.5i^3.51--!,. 51^5.51

4 I0. " >-(I ., I--i2. ai--( 3. ,I^{". 4I--( 5.51

, 10.31--11.31-'12.3 I'! 3.3i'(, . 3I'~( 5.31

Z 10.2I^(I 21--12.21^3.21^4.21-., 5.21

111,111,111:1111/11

80

4U

20

10

<10

FIGURE 5. Coding diagram of Hititers for' \, ectori-
al tinnsformation
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FIGURE 6. Comparison of tite directions of synthe-
sized " antibody response vectors

spread of IE seems to be from the river bed
plain to hilly areas. (3) Dengue \, irus infection
does exist in 1< alemyo town and its suburb,
while it docs not exist in 'ramu and its suburb

and in two villages in the Chin Hills at the

IF antibody was first detected in this country
in a serological survey, of Rangoon inhabitants
in 1968, and then in blood from a slaughter
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house in Rangoon in 1973. Since then the ex-
1stencc of IE infection has been reported and
confirmed \, ito10gically in 1974 (Tachileil<),
1975 (hachi, ), 1977 (Kantung), an, I 1978
(Lashio), in the Shan State of north-eastein
Burma, \\, hich is not far from the IF endcmic
area, Chiangmai and its suburb, in 'I'hailand
(. g. of. Y"mad", 1971 ; miming, at "I. , 1974).

Thc data described here provide additional
proof of the existcncc of IE infection in north-
western Burma, \\, hiclT is far fi. om the Shan
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