
Vol. 7, No. 1, June 2016 The detection of DENV in Mimika district 1

7KH� ¿UVW� FDVH� RI� ODERUDWRU\�FRQ¿UPHG� GHQJXH� YLUXV� LQIHFWLRQ� LQ�0LPLND�� 

3DSXD�SURYLQFH��,QGRQHVLD

Agustiningsih, Hartanti Dian Ikawati, Arie Ardiansyah Nugraha, Vivi Setiawaty, Reni Herman

Center of Research and Development for Biomedical and Basic Health Technology, National Institute of 

Health Research and Development, Ministry of Health, Jakarta, Indonesia

 

Correspondence address: Reni Herman

Email: reni_herman@litbang.depkes.go.id

Received: February 3, 2016; Revised: April 25, 2016; Accepted: May 10, 2016.

$EVWUDN

Latar belakang: Dengue merupakan penyakit bersumber vektor yang berkontribusi cukup besar dalam 
menyebabkan masalah kesehatan baik di negara tropis maupun subtropis. Hingga saat ini virus dengue 
telah menyebar ke seluruh provinsi di Indonesia sejak pertama kali ditemukan di Surabaya pada tahun 1968. 
Kabupaten Mimika di propinsi Papua, Indonesia, merupakan daerah non-endemis dengue dan tidak pernah 
melaporkan munculnya kasus dengue. Walau begitu, pada tahun 2012 ditemukan 13 kasus tersangka dengue 
yang dirawat di Rumah Sakit Umum di Mimika. Studi ini bertujuan memberi gambaran karakteristik genetik 
YLUXV� GHQJXH� GDUL� NDVXV� WHUNRQ¿UPDVL� �ODERUDWRU\�FRQ¿UPHG�� SHUWDPD� GL� NDEXSDWHQ� 0LPLND�� SURSLQVL�
Papua, Indonesia.

Metode: Isolasi virus pada sel nyamuk C6/36, RT-PCR dan penentuan serotipe dilakukan untuk 
PHQJNRQ¿UPDVL�DGDQ\D�YLUXV�GHQJXH� �'(19��GL�GDODP�VHUXP�SDVLHQ� WHUVDQJND�GHQJXH�GDUL� NDEXSDWHQ�
0LPLND��SURSLQVL�3DSXD��,QGRQHVLD��6HNXHQVLQJ�GDQ�DQDOLVLV�SRKRQ�¿ORJHQHWLN�WHUKDGDS�complete-coding 
sequence��&'6��JHQ�(�GLODNXNDQ�WHUKDGDS�VDPSHO�\DQJ�WHODK�SRVLWLI�'(19�XQWXN�SHQHQWXDQ�JHQRWLSH�YLUXV�

Hasil: 6HEDQ\DN���NDVXV�WHUVDQJND�GHQJXH�WHUNRQ¿UPDVL�SRVLWLI�'(19�EHUGDVDUNDQ�SHPHULNVDDQ�57�3&5��
sedangkan 2 sampel berhasil dilakukan kultur pada sel C6/36. Hasil penentuan serotipe menunjukkan 
EDKZD� YLUXV� '(19� GDUL� NDEXSDWHQ�0LPLND�� SURSLQVL� 3DSXD�� ,QGRQHVLD�� WHUPDVXN� NH� GDODP� VHURWLSH�
'(19�����$QDOLVLV�&'6�JHQ�(�PHQXQMXNNDQ�'(19���WHUPDVXN�NH�GDODP�JHQRWLSH�,��

Kesimpulan: 6WXGL�LQL�PHODSRUNDQ�NDVXV�SHUWDPD�GHQJXH�\DQJ�WHUNRQ¿UPDVL�VHFDUD�ODERUDWRULXP�GDUL�
NDEXSDWHQ�0LPLND��SURSLQVL�3DSXD�� ,QGRQHVLD��\DQJ�PHUXSDNDQ�GDHUDK�QRQ�HQGHPLV�GHQJXH�� �Health 
Science Journal of Indonesia 2016;7:1-6)

Kata Kunci: dengue, penentuan serotipe, penentuan genotipe, kabupaten Mimika

$EVWUDFW

%DFNJURXQG��Dengue is the most important vector-borne disease that poses serious health problem both 
LQ�WURSLFDO�DQG�VXEWURSLFDO�FRXQWULHV��6LQFH�WKH�¿UVW�RXWEUHDN�LQ�6XUDED\D�LQ�������GHQJXH�LQIHFWLRQ�KDV�
spread in all provinces in Indonesia. Mimika district in Papua province, Indonesia, is a non-endemic 
GHQJXH�DUHD�ZLWK�QR�ODERUDWRU\�FRQ¿UPHG�FDVH�UHSRUWHG��+RZHYHU��XQWLO������WKHUH�ZHUH����VXVSHFWHG�
dengue infection admitted to local General Hospital in Mimika district, Papua province, Indonesia. This 
VWXG\�GHVFULEHG�WKH�JHQHWLF�FKDUDFWHULVWLFV�RI�¿UVW�ODERUDWRU\�FRQ¿UPHG�GHQJXH�YLUXV��'(19��LQIHFWLRQ�LQ�
Mimika district, Papua province, Indonesia.

0HWKRGV��9LUDO� LVRODWLRQ� LQ� &����� FHOO� OLQH�� 57�3&5� DQG� VHURW\SLQJ�ZHUH� FDUULHG� RXW� WR� FRQ¿UP� WKH�
presence of DENV within serum patient of suspected DENV cases from Mimika district, Papua Province, 
,QGRQHVLD��'LUHFW�VHTXHQFLQJ�DQG�SK\ORJHQHWLF�DQDO\VLV�RI�FRPSOHWH�FRGLQJ�VHTXHQFH��&'6��RI�(�JHQH�
ZDV�SHUIRUPHG�WR�WKH�VDPSOHV�WKDW�KDYH�DOUHDG\�FRQ¿UPHG�SRVLWLYH�'(19�IRU�YLUDO�JHQRW\SLQJ��

5HVXOWV��)RXU�FDVHV�ZHUH�FRQ¿UPHG�WR�EH�'(19�E\�57�3&5�ZKLOH�RQO\���VDPSOHV�ZHUH�DEOH�WR�EH�FXOWXUH�LQ�
&�����PRVTXLWR�FHOO�OLQH��6HURW\SLQJ�FRQ¿UPHG�WKDW�WKH�'(19�IURP�0LPLND�GLVWULFW��3DSXD�SURYLQFH�ZHUH�
DENV3 serotype. The genotyping showed that the DENV3 from Mimika district were belonged to genotype I.

&RQFOXVLRQ��7KLV�VWXG\�UHSRUWHG�WKH�¿UVW�ODERUDWRU\�FRQ¿UPHG�RI�'(19�FDVHV�LQ�QRQ�HQGHPLF�GHQJXH�
area, Mimika district, Papua Province, Indonesia. �Health Science Journal of Indonesia 2016;7:1-6)

.H\ZRUGV: dengue, serotyping, genotyping, Mimika district
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Dengue infection remains the cause of health 

problem with high disease burden worldwide. This 

GLVHDVH� FDXVHV� E\� 'HQJXH� 9LUXV� �'(19�� WKDW� LV�

transmitted from human to human both in urban and 

suburban areas by mosquito vector $HGHV� DHJ\SWL 

belonged to Aedes family.1 To date, more than half 

of the world’s population lives in dengue endemic 

area, where approximately 50 million DENV 

infections were reported annually and 500,000 cases 

were hospitalized due to Dengue Hemorragic Fever 

�'+)��DORQH�2

DENV genome consists of positive stranded RNA 

that has ~10.7 kb in length encoding 3 structural 

�&�� SU0�0�� (�� DQG� �� QRQ�VWUXFWXUDO� �16��� 16�$��

16�%�� 16��� 16�$�� 16�%�� 16��� SURWHLQV�3 There 

are four antigenically distinct serotypes of DENV 

�'(19�����DQG�HDFK�VHURW\SH�LV�GLYLGHG�LQWR�VHYHUDO�

genotypes according to the nucleotide sequences.���

DENV has caused health public problem since its 

¿UVW�RXWEUHDN�UHSRUW�LQ�6XUDED\D�LQ�������ZLWK�D�WRWDO�

RI����FOLQLFDO�FDVHV�DQG����GHDWKV�� In addition, the 

largest incidence of DF and DHF in the South East 

Asia region since 2004 was reported in Jakarta.10 

Nowadays, DENV infection has occurred in all 

provinces in Indonesia.11

Mimika district in Papua has been recognized as 

non-endemic area of DENV since no laboratory-

FRQ¿UPHG� FDVHV� ZHUH� UHSRUWHG�� +RZHYHU�� LQ�

mid-2012, there were suspected cases of dengue 

reported to local Hospital and the specimens were 

sent to National Institute of Health Research and 

'HYHORSPHQW�RI�+HDOWK��1,+5'���-DNDUWD��IRU�GHQJXH�

virus examination and genetic characterization. The 

genetic information of these viruses is essential since 

these viruses obtained from non-endemic area. 

This report described the genetic characteristics of 

WKH�¿UVW� FDVHV� RI� GHQJXH� IRXQG� LQ�0LPLND�GLVWULFW��

Papua Province. Molecular analysis of dengue 

virus using bioinformatic analysis was performed 

for genotyping of the DENV from Mimika district, 

Papua Province. 

0(7+2'6

6SHFLPHQ�FROOHFWLRQ�DQG�'(19�WHVWLQJ

In June 2012, Virology laboratory, NIHRD, received 

13 serum samples of suspected dengue cases from 

+HDOWK�RI¿FH�RI�0LPLND�'LVWULFW��3DSXD�3URYLQFH��$OO�

of the serum samples were obtained from suspected 

dengue patients admitted in local General Hospital 

in Mimika District. Four out of 13 serum samples 

were positive dengue IgM and IgG by rapid diagnostic 

test performed at the local General Hospital in Mimika 

District. However, NIHRD only received the specimens 

ZLWKRXW�DQ\�LQIRUPDWLRQ�IURP�WKH�+HDOWK�RI¿FH�GLVWULFW��

The demographic data such as age, gender, address 

and date of onset were not available from all of the 

samples. This become the limitation of this report as 

the epidemiological analysis could not be performed.

,GHQWL¿FDWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� '(19� ZHUH�

performed to all of serum samples in Virology 

ODERUDWRU\��1,+5'��-DNDUWD��7KH�VHURORJ\�FRQ¿UPDWLRQ�

was carried out using Panbio Dengue Duo ELISA 

�$OHUH��� '(19� VHURW\SLQJ� WR� GHWHFW� '(19� QXFOHLF�

acid on serum samples was performed using RT-PCR 

according to previous method by Lanciotti et.al.5 after 

RNA extraction to obtain pure RNA from serum. 

Viral RNA was extracted using QiAmp Viral Mini Kit 

�4LDJHQ��+LOGHQ��*HUPDQ\��DFFRUGLQJ�PDQXIDFWXUHU¶V�

instruction. RT-PCR was conducted using SuperScriptTM 

III One-Step RT-PCR System with Platinum Taq DNA 

3RO\PHUDVH��,QYLWURJHQ��&DUOVEDG��&$���RT-PCR was 

SHUIRUPHG�RQ�&�����3&5�7KHUPDO�F\FOHU��%LR�5DG��

+HUFXOHV��&$��LQ�D�WRWDO�UHDFWLRQ�YROXPH�RI�����/��

Nested PCR was carried out using KAPA TaqExtra 

+RW6WDUW�5HDG\0L[�3&5�.LW��.$3$�%LRV\VWHPV��RQ�

positive RT-PCR amplicon with 100x dilution for 

DENV serotyping. 

9LUXV�FXOWXUH

Serological or RT-PCR-positive serum samples were 

subjected to inoculation in C6/36 cell line. Monolayer of 

cells was inoculated with 200 ml of sera in 2 ml of RPMI 

medium supplemented with 2% of Fetal Bovine Serum 

�)%6��� ��P0� RI� /�JOXWDPLQH�� ���8�PO� RI� 3HQLFLOOLQ��

and 100mg/ml of Streptomycin. After incubation for 

��KRXU�DW���0C to allow virus attachment, medium was 

discarded and 3 ml of fresh medium was added. Infected 

FHOOV�ZHUH�LQFXEDWHG�DW���0C for up to 14 days.  

'1$�6HTXHQFLQJ�DQG�SK\ORJHQHWLF�DQDO\VLV

DENV isolates harvested from C6/36 mosquito 

cell line were subjected for RT-PCR and further 

IRU� GLUHFW� VHTXHQFLQJ� RI� HQYHORSH� �(�� JHQH� XVLQJ�

overlapping primers that covered complete coding 

VHTXHQFH�RI�(�JHQH��3&5�SURGXFW�SXUL¿FDWLRQ�ZDV�
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Pair-wise nucleotide sequence alignment spanning 

WKH� (� JHQH� RI� WKH� 0LPLND� VWUDLQ� WR� -DNDUWD� �����

VWUDLQ�VKRZHG�DQ�LGHQWLW\�RI������DQG�D�GLYHUJHQFH�

RI�������UHÀHFWLQJ�D�WRWDO�RI����QXFOHRWLGH�FKDQJHV�

EHWZHHQ�WKHP��7KHUH�ZHUH�¿YH�GLIIHUHQFHV�RI�DPLQR�

DFLG�EHWZHHQ�VHTXHQFH�UHIHUHQFH��-DNDUWD�������DQG�

Mimika district, shown in Table 1.

Table 1. The amino acid differences between Mimika 

sequence and reference sequence

E gene Position �� 124 301 377 ���

$%�������-DNDUWD�LQGRQHVLD����� T S L V M

Srt Mimika2012 K L S I I

All of the serum samples received in NIHRD, Jakarta, 

were lack of complete demographic data such as date 

of onset or detailed clinical symptoms’. Therefore 

demographic data was not described in this report.

',6&866,21

Dengue infection has spread in all provinces in 

Indonesia and caused outbreaks annually. Several 

studies had reported dengue outbreak in several 

cities in Indonesia���� in which both young age 

and older age groups were infected by DENV and 

KDG� GHQJXH� KHPRUUKDJLF� IHYHU� �'+)�� LQFLGHQFH�13 

Mimika district is one of districts from Papua 

province, located in Irian Island, the Eastern part of 

,QGRQHVLDQ�DUFKLSHODJR��)LJ������7KLV�DUHD�LV�NQRZQ�

as non-endemic area of dengue since there was no 

GDWD�RI�ODERUDWRU\�FRQ¿UPHG�GHQJXH�FDVHV�UHSRUWHG�

from Mimika district, Papua province. Here we 

UHSRUWHG�WKH�¿UVW�FDVHV�RI�ODERUDWRU\�FRQ¿UPHG�DQG�

genotyping of DENV taken from dengue outbreak in 

Mimika district, Papua Province, Indonesia, in 2012. 

)LJXUH����7KH�PDS�RI�0LPLND�'LVWULFW�LQ�3DSXD�3URYLQFH
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Suspected samples from Mimika district were 

FRQ¿UPHG� WR�EH�'(19���JHQRW\SH� ,� LQ�ZKLFK� WKLV�

serotype is predominant in other cities in Indonesia 

along with DENV-2.11 The DENV-3 genotype I 

was already found in other cities in Indonesia14,15 

and also commonly found in South East Asia.7 The 

Srt_Mimika2012 was clustered closely with other 

sequences from Indonesia, therefore it was possible 

that the Mimika virus was imported from other place 

VLQFH�RU�EHIRUH�������

3K\ORJHQHWLF� DQDO\VLV� FRQ¿UPHG� WKDW� WKH� JHQRW\SH�

distributions of DENV strains circulating in each 

of the South East Asian Countries remained stable. 

DENV-3 genotype I was mainly distributed in South 

(DVW� $VLD� DQG� 3DFL¿F� DOWKRXJK� VRPH� VWXGLHV� DOVR�

reported genotype III virus was introduced into South 

East Asian Countries and Southern China. This virus 

had caused dengue outbreak in recent years.16

7KH� ODERUDWRU\� FRQ¿UPDWLRQ� DQG� JHQRW\SLQJ� RI�

DENV from Mimika, Papua province, has informed 

KHDOWK�RI¿FHU�DQG�JRYHUQPHQW�DXWKRULWLHV�FRQFHUQLQJ�

the DENV circulation in Mimika, Papua Province. 

According to the data obtained from Center Disease 

Control and Prevention, Ministry of Health, Republic 

of Indonesia, in 2012 to 2014 the incidence rate of 

dengue infection in Papua province is low. This data 

ZDV� SURYLGHG� ZLWK� GLVWULFW� KHDOWK� RI¿FHUV� EDVHG� RQ�

dengue cases found in primary health care or local 

hospital. However, since Malaria and HIV is the 

main health problem in Papua, dengue cases were not 

considered as priority in Papua province. Therefore the 

reported cases were low and many dengue infections 

were undetermined or under-reported.

7KH� FRQ¿UPDWLRQ� RI� GHQJXH� LQIHFWLRQ� LQ� ORFDO�

hospital is only based on clinical symptoms and 

trombocytopenia in which could be triggered by 

other viruses and may leads to missed diagnose. 

7KHUHIRUH� LW� LV� QHFHVVDU\� WR� FRQ¿UPHG� WKH�GHQJXH�

suspected cases using laboratory testing for DENV 

DQWLJHQ� RU� '(19� VSHFL¿F� DQWLERG\� GHWHFWLRQ��

Among four samples out of 13 samples that were 

positive for DENV, only two samples were able 

to grow in C6/36 cell line and only one complete 

coding sequence of E gene was obtained from one 

sample. The possible reason for this is the low virus 

concentration in sera samples due to time of samples 

collection. The samples collection exceeding the 

acute phase where viremia had already passed can 

cause low titer of virus and affecting the examination 

results. However the disease phase from each patient 

in this report could not be determined since the date 

of onset was not available. 

The authors acknowledged the lack of epidemiology 

data from each patient became the major limitation 

in this study. It is not known whether the cases were 

imported or emerge locally since address or travel 

history of patient admitted to the local General 

Hospital in Mimika District were not available. The 

epidemiological data such as the date of onset and 

GHPRJUD¿F�GDWD�PD\�SURYLGH�EHWWHU�XQGHUVWDQGLQJ�RI�

the distribution of DENV in Mimika district, Papua 

province. 

,Q�FRQFOXVLRQ��WKH�¿UVW�ODERUDWRU\�FRQ¿UPHG�FDVHV�RI�

dengue from non-endemic dengue area in Mimika 

district, Papua province, Indonesia was DENV-3 

genotype I.
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