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Arbovirus Serological Survey of Indonesians
Residing Within a 50 km. Radius of
Jakarta in 1963
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“An arboviru2 serum survey was conducted i March 1953 among resideats
of various copfinumnities within a 50 km madius of Jakarta, Indonesis. The
497 sera ooflected wers smatyzed both qualitatively and quantitatively by
‘rcm ‘for antibod’es to Chikungunya, Sindbis, Eastern equine emcephatitis.
Japanese encephalit e, Yellow Fever, and Bunyamwers viruses. Evidence for

- the pressnce of group A, B and Bunyamwern viruses in the sreas surveyed
is pwseated. Analytis of the data obisined suggests that Chikurgunys,
Japassee ococephalitis and a virus antgenically relsted to Bunyamwors were
most likely prassnt in most of thess communities.! }

In March of 1963 the TJ.S. Naval Medical Rosearck Unit No. 2 with the cooperation of
Indonesian publiz health xathorities and the Departinent cf Micrpbiology of the University of
Indonesis, School of Madicine collected 497 serum spacimens from Indonesians of yerious ages
residing in different aites within a 50km radius of Jakarta. The scra weve analynod by tissue
culture neutralization test for the presence of antibedies io 6 arbovimses including Chikunganys,
Sindbis, Eastern equine encephalitis, Japanese B eacephalitis, Yollow Fever, and Bunyamwera,

MATERIALS AND METHODS

Antlgens uged The foliowing tissue culture propagated arboviruses were used in'the timsne
cuitare neutralization tests: Chikungunya, Sindbis, Eastern equine encephalitts and Bunyamwera,
adapted and propagated in Hela cells; Japanese B encephalitis (Nakayama strain), yellow fever
(17D strain) and West Nile, adapted and propaguted in primafy hamster kidney cefis.

Preparation of monolayer cell caitures Monolayer cell cultures were prépnred utilizing the

This study was supported thrcugh funde provided by the Bureau of Medicine and Sursery, US,
Navy Department, and tho Advanced Ressarch Projects Agsacy.

Thnommansmdmeniommnmindhminammottheamhmmdmmttobocomm'ad
ay official or at reflecting the views of the Liepartment of tne Navy or the Department of Defenso.

Roprint requests to Publications Office, NAMRU-2, 7- l Kung Yuan Road, Taipel, Taiwan 10¢ {or
NAMRU-Z, Box 14, APO San Franciscoe 96263)
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basic techniques of Youngner.!” Whole kidnsys wera uséd for the preparation of hamster kidney
(11aK) cultures and were obtained from bamsters weighing 50-100 gms. Tryps.nized cells, after
washing with ainte.. :nce medium 1o remove the trypsin, were planted in 16 125 mm pyrex
screw-capped tubes .4 ncubated st 35°-36°C in & horizontal vatiomary position. Cell sheets
were usually formed in 4-7 dayx

HeLa cells (originaily obtzined from Microbiological Associzies) we - x.wn in screw-capped
prescription bottles. A versene and trypain mixture (00295 of cack W/. . danks bajanced salt
solution was used to remove the cells from the bottles and to prepare cell suspensions for tube
cultures. Tubes were incculsted with 50,000-75,000 colls in 1 ml of growth medium and con.
tinoous cell sheets formed after 2-3 days’ incybation at 35°-36°C.

Media Growth medium for HaK cell cultures consisted of 102, calf serum (CS) and 0.259,
lactalbursin hydrolysate (LAH) in Esgle’s micimal esential medium (MEM) with the addition
of 0.1 mM glycine and 0.1 mM arginine par liter. All media contzined 100 units of penicillin
and 0.1 mg of stroptomycin per mi and & £sal concentration of 0.0029; phenol red. The pH
was adjusted to 7.4 by the additisa of sterile NaHCO, sodution.

The mainterance mediam was the same as the growth medium except that only 59, CS
was used.

For the HeLa cell line 595 CS, 0.259; LAH in MEM cortaining phenol red and antibiotics,
as above. were used #3 both growth and maintenance madia.

Tissue cultwe neutralization tests (TONT) TCNTs were performed on sera heated for 1/2
hour at 56°C. For quslitstive TCNTs a 1:10 dilution of serum was used, and for quantitative
TCNTs twofold dilutions of sera starting with & 1:10 dilytion were employed. Ten to 100
TCID,, of the various viruses were mixed with equal amounts of the appropriate serum dilution,
and the serum-virus mixtuses were incubated for ono hour et room tempecature (23°C) prior to
the inoculation of 4 tybes with each serum dilution. The inoculated virus dose was re-titrated
simultaneously with the TCNT. Follewing imoculation with the serum-virus mistures, the tubes
were incubated at 35°C and examined daily fi.r cytopathic effect (CPE). When control tubes,
inoculsted with only the virus dose, showed 75-10024 CPB (3-4+) the test was gead and the
inhibition titers recorded.

RESULTS

Prowlence of entibodies to certuin srhoviruses in the sera of residvts of the Rewsnwerl
e of Jakarta, Tadonesin Table i presants the results of qualitative TCNT: for the detection
of antibodles in sera (o certsin arboviruses from residents of the Rawassri srea, & rura! com-
munity floosted on the morthwest outskirts of Jakarta,

Antibodies to Chikungunya virus were founc in 50% of the adult sera tested, while the rate
for all ages was 249%. The lower incddaner in the youuger age groups suggests thet contact
with this antigen may bave been bigher in the past anc lower since. Infections with antigens of
Siodbis virus or those which cross with (his virus appear to occur less frequently, as only 26%
of the adults contained antibodies with an overall ratc of 10%. The resyits with Eastern equine
encephalitis (EEE) virus show only 6% of the adults having antibodies with an overall incidence
of 12%, Antitedy to 8 Bunyamwers group virus is prevalont in this args with 38% of the adult
sera containing antibody and with an overall incidence of 33%. The 17D strain of yellow fever
(YF) vifus was scotrslized by 68¢; of the adult sern tested, although orly 28% of the sara of
all age yroups contained antibody. Aatibodies to Japanese B encephalitis (JB) vu‘us were detected
in only 10% of the aduit ssra and iri 22% of all sera tested. However, the low percentage of
adylt sera containing antibady suggests that it may not be 100 provalent in this ares, The JE
antibody detected may have been induced by & hetspologous group B virus and falls to pon-
detectable levels in later life. The high incidence of antibodics in aduits to YF virus was un-
expected, since YF has never been reported in Indonesia, However, it is well known that in
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aroas endemic for dengue and other group B arboviruses, secondary infections with these viruses
produce cross-reacting aatibodies to other group B viruses, which may explain our findings of a
high incidence of antibody to YF virus in adults in this arca.

Prevelence of antibodies to certain arbovirases in adelt residents of the Tanggerang ar:a
of Indonesia Table 2 presents the results of qualitative TCNTs for antibodies in the sera of

adult residents of the Tanggerang area, a rural district 25 km west of Jakarta. The incidence of

antibodies to Chikungunya, Sindbis and EEE viruses in the sera of adults from this arca were
26, 10 aud 19;, respectively, much lower than that found in the Rawasari area. Only 1% of
those tested had antibodies to Bunyamwera virus in this area and that individual hsd previously
resided in Central Java, Antibodies to JE virus wers found in 619 of the adults in Tanggarang
while only 7%, had antibodies to YF virus. Tanggerang is inhabited predominantly by Indonesians
of Chinese ancestry and is a pig-raising area. Since pigs are considered to be the major amplify-
ing host of JE virus, this would explain the higher incidence of antibodies to this virus in this area.

Prevaience of antibodies to certala arbovireses in residemts of the Tanah Thingl ares of
Indonesta Table 3 prusents the resuits of qualitative TONTSs for arbovirus amtibodies in the sera
of residents of Tanah Tinngi, an urban arca in central Jakarta and includes 68 patients, mostly
children, from the University of Indonesia Hospital. In this area the highest incidence of anti-
bodies was found to Chikuagunya virus followed by JE. YF, Bunyamwera, Sindbis and EEE. The
overall incidence of antibodies to JE virus was about the same as that found in the Rawasari
area, but the incidence of antibodies to YF virus was much lower, 1295 vs 28¢.

Prevalence of antibodies to certain arboviruses in residents of the Tjiblnong area of
Indonesia Table 4 prasents the results of qualisative TCNTS for arbovisus aatibodies in the sera
of predominantly adult residents of Tjibinong, a rural area near Bogor about 50km south of
Jakarta. Here, too, antibodies to Chikungunya virus appear to be of highest incidence closely
followed by JE. A 174, overall incidence of antitodies to EEE virus, the highest incidence found
in any of the areas studied, was enanticipated. Few of the sera contained antibodies to Sindbis
or Bunyamwera viruses amd, surpeisingly, none at all to YF virus.

Titration range of achovires neutralizisg antibodies from an Indonesian popdistion in 1963
Table 5 presents the results of quantitative neutralization tests of sera shown to costain antibodies

Table 6. Arboviras neutralizing antibody titers from an Indonssian population
in 963 grouped according to low antibody titer (10-40) and high
antibody titer (80->640)

Grouped serum peutralizing antibody titers*
Antigen ‘
10~40 , 80->640 Totals
Group A ' ! i
Chikungunya - 801%) | 9469%) 137(100%)
Eastern equine encephalitis 2471%) | % 3110036
Sindbis 25(100%) '1 0 25(1009%)
)
erp B : i
Japaness B encophatitis : ]
(Nakayama strain} . 36430%) : 85(70%) | 121€100%)
Yellow fovar i |
(17D straoy - : 4587%) ; n13%) | 52100%)
- T R L T ._~-J.. [ — ! . - -
Bunyortwera Growp i l ,
! |
Bunyamwess ! 5H83%} 10¢4526% i 67(100%)

* Expidssed as the reciprocal of the ssrum dflution.
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at the 1:10 level 10 the 6 arboviruses used in the qualitative tests reporied above. Not a1l sera
originaily producing newtralization at this level could bo tested quantitatively due 10 insufficient
strum remaining, but tie numbers lost in this way produced only a 2-42: reduction in the per-
centage figures obtained by dividing the positive serums by the total number of scrums tested,
shown in the table without changing the basic trend.  Among the group A arboviruses antibodies
to Sindbis virus showed the lowoest fevaly with 929, having a titer of oaly 1:10 whereas 407 of
the sera had titers >1:640 to Chikungunya virus. Titers to EBE virus fell between these two
extremes. Antibodies to a group B arbovirus sueh as JE virus were found at high titer {>1:640)
in 319 of the sera initially found positive at 1:10 dilution. Titers of antibodies to YF, on the
other hand, werc generally low with 79% in tho 1:10-1:20 range. Sera tested against Bunyam-
wera virus also showed generally low titers with 739 falling in the 1:10-1:20 range.

Table 6 shows the arbovirus neutralizing antibodr titers shown in Table 5 but grouped
according to how actibody titer (1:10-1:40) and high antibody titer (1:80->1:640). It is readily
apparent thet the grest wmajority of the Indonesian population tested had high antibady titers te
only Ohikengunys and JE vinmes indicating that these or clossly reiated virsses wers prevalent
in 1963 in an area within a 50 km radius of Jakarta.

DISCUSSION

Litile appears to be known of the incidence or kind of arbovirus infections in Indonesia.
The analysis of qualitative and quantitativy TCNT's for arbovirus antibodies in 497 sera obtaindd
from residents in various coromunities within a 50km radius of Jekaria in 1963 has provided
definite evidence for the présence of Groups A, B and Bimyamwers-iike viruses fn this area.
The results of this serological survey are starting to be confirmed by the isolation and identifica-
tion of Japanese encephalitis virus from specimens obtained in the Jakarta area.® The finding
of neutralizing antibody to Chikungunya and JE viruscs in the high titer range (1:88->1:640)
in 709, of all sera tested indicates the presence of these or very closely related viruses in this
area. Sinco only relatively small percentages of sera contained high antibody titers to EEE, YF
and Bunyamwera viruses and one of the sara tested witis Sindbis virus fell in the high titer range,
it may be conclutied that the aniibody found was induced by releted viruses which crossed with
the antigens used in the test. Unpublished results from our laboratory of cross-TCNTs with
rabbit antisera prepared against JE and the 17D straim ef VF showed no erossing between these
two viruses and their antisera. However, antibodies to YF virus were found in this suivey even
thcugh no disease resembling YF occurs in- Indonesia; therefore, the presence of sueh antibody
may be the result of primary or secondary infection with other group B aboviruses sueh as dengue,
since it has been recently shown that patignts with HI titers of less than 1:80 to YF virus
in their acui@ sera developed HI titers of 1:5120 against YF virus and neutralizedon titers in
the 1:500 rasge following infection with Dengue 2 virus® Primary of secondary infections
with the dengue viruses also may have contributed to high titers cbtained against JE virus. These
interprotations are supported by the gualitative TCNT resahts from the Tjibinong ares, where
none of the sera contained antibody, even at the 1:10 level, against YF virus whereas 359 had
antibody against JE virus. This also suggests that infection with the dengue viruses did not occur
in this area in 1963 or for a number of years earlier. The sera were not tested against asy of
the dengue antigens, as CPE was 10t produced by the « viruses in the cell lines available to us.

Hotia’st® serologioal sueveys of arbovires in several sroes of Indonesia indicuted thit & small
percentage © individugls sampled In Lombok, Lampung and Madjsiengka i 1964, 1965 and
1965, respectively, showed 1 antibodies against Chikungunya virus. Whereas ia 1968 about 40%
of the subjects tested in Surabaja contained antibodies to Chikungunya virus ranging in HI titer
from 1:20-1:640. Our resuits hy the mors specific TCNT show that in 1983 2n avernge of 30%
of the population sampled It thé Jakarts area comained untibody o Chikdegmye virus and of
these 6525 had titers ranging from 1:160-3-1:640 [Tabl 5} M adiion, ovidumct of the
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presence of a virus of the Bunyamwcra group was shown by us io be present in the Jakarta
area with the greatest prevalence in thc Pawasari and the Tanah Tinngi districts.

Sioce Chikungunya virus has been isolated in Tha:land, Malaya, and other Southeast Asian
countries, it is most probable that our and Hotta’s® serological results represent evidence for
its presence in Indonesia. The isolation in Kuala Lumpur® of Batai vi.us. one of the Bunyam-
wera group viruses, and the presence of antibodies to Buryamwera virus in the Indonesian sera
tested, suggest that Batai virus or a virus antigenically related to it is present in Indonesia.

Since it is obvious from these serological studies that groups A, B and Bunyamwera viruses
are present in Indonesia, studies should be initiated to attempi to isolate and identify such viruses
from men, mosquitoes, natural animal nosts and sentinel animals,
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