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1. Overview of zoonotic diseases

 The threat of zoonotic diseases globally and 
nationally is very high (> 70% of global EID is 
vector and reservoirs borne diseases);

 Bio-diversity of fauna in Indonesia is complex 
due to bio-geographical conditions (Oriental and 
Australian regions) cause local hot spot natural 
zoonosis; 

 Baseline data related vectors and reservoirs of 
zoonotic is not quite complete;
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Geographical Distribution of Leptospirosis

Source : http://www.ijidonline.com/article/S1201-9712%2807%2900195-6/fulltext (Ioana univ-USA)-
International journal of infectious diseases



Geographical distribution JEV

Sources : 
http://www.intechopen.com/books/flavivirus-encephalitis/japanese-encephalitis-an-emerging-and-spreading-arbovirosis



Geographical representation of approximate hantaviral disease 
incidence by country per year. 

Source : http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2863364/

Courtesy of Douglas Goddin, Kansas State University
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1. Avian Influenza
2. Rabies
3. Antraks
4. Japanesee 

encephalitis 
5. Salmonellosis
6. Leptospirosis 
7. Bovine Tuberculosis 
8. Pes
9. Toxoplasmosis dan 
10.Brucellosis

MINISTRY OF 
AGRICULTURE:

1. Avian Influenza
2. DBD 
3. Malaria 
4. Rabies
5. Japanesee 

encephalitis 
6. Filariasis 
7. Antraks
8. Leptospirosis
9. Pes
10.Brucellosis

MINISTRY OF 
HEALTH:

PRIORITY OF ZOONOTIC DISEASES PREVENTION



International public health security 
is the goal

Ensuring maximum public health 
security 
while minimizing interference with 
international transport and trade

Came into force on 15 June 2007*  Came into force on 15 June 2007*  

* A later date applies to States that have submitted reservations

Legally binding for WHO and the world’s countries that have agreed 
to play by the same rules to secure international health.

Source: WHO, 2014



IHR (2005) Core Capacities
Core Capacities :
- Policy and legislation
- Risk Communication
- Coordination
- Surveillance
- Human Resource
- Laboratory
- Response

Capacity for control of emerging diseases, food safety, 
zoonosis, chemical, radiology
Capacities at Point of Entry

– Detection 
– Verification 
– Investigation
– Report 
– Response

Indonesia has declared not to require extension for IHR (2005) implementation -> 
capacity building for operational and maintenance of IHR 2005.

Source: WHO, 2014



Core Capacity Laboratory  

• Laboratory Services
• Sample collection and transport
• Data Management and reporting systems
• Biosafety and Biosecurity
• Quality Assurance

Source: WHO, 2014



Role of Laboratory Services
•

Integral part of public health 

Vital support and facilitate the initiation and monitoring of appropriate 
clinical and public health interventions.

Clinical and public health function

Involving health decision intervention

Evidence based decision making

Source: WHO, 2014
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Vector borne diseases and zoonosis control

Plague
Leptospirosis
Hantavirus

Nipah
Rabies

Dengue

Malaria
Japanese encephalitis
Filariasis
Chikungunya
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Laboratories

MOLECULAR BIOLOGY 
AND IMMUNOLOGY PARASITOLOGY MICROBIOLOGY

BIOLOGICAL  
CONTROL ANIMAL LAB.

INSECTICIDE 
EVALUATION

MAMALOGY

BOTANICAL 
PESTICIDE

COLLECTION AND 
REFFERENCE

EPIDEMIOLOGY AND 
GIS

HEALTH PROMOTION

MOSQUITOES COLONY 
INSECTARIUM 

(SUSSCEPTIBLE AND 
RESISTENT)

FLIES INSECTARIUM COCKROACH 
INSECTARIUM

 



IVRCRD SALATIGA
Institute for Vector and Reservoir Research and Development

NIHRD-Ministry of Health

Integrated Laboratory



a. Tupoksi B2P2VRP
Permenkes  RI No.1353/ Menkes/Per/IX/2005 tentang SOTK B2P2VRP2

Melaksanakan perencanaan, koordinasi, 
pelaksanaan dan evaluasi penelitian dan 
pengembangan dalam penanggulangan 

penyakit tular vektor dan reservoir, yang baru 
dan yang akan timbul kembali.



b. Konsep

KOLABORASI
LINTAS 
SEKTOR

INOVASI 
LITBANG 
(CORA)
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ATM Plus
 (Tuberkulosis)
Malaria
Dengue

NEGLECTED
 Hanta
JE
Cikungunya
Filariasis
Pes
Leptospirosis   

Others VRBDs
 Scrub thypus
 Murine thypus
 Meliodiosis

Research priority - IVRCRD/B2P2VRP



Laboratoy and Research 
Activities Results



1. Leptospirosis Studies (2004-2015)

• Leptospirosis Epidemiology
– Reservoir

– Agent of leptospirosis

– Environmental Risk Factors

• Leptospirosis Control
• Rodent Control
• Molecullar Epidemiology
• Mollecullar Diagnosis

26
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200-900 m 

50-200 m

25-50 m 

sawah

Rice field

Research sites: 
Type of leptospirosis areas in Indonesia

Rice Field Area
Flood Areas

Slum Areas

Highland areas

0—25m 



(Kec. Nanggulan, D.I Yogyakarta ; 
pegunungan 200-400 m) 

(Kec. Jogonalan, Kab. Klaten 
dan Kec. Purworejo, Kab. 
Purworejo, Jawa Tengah; 
dataran rendah, 50-200 m, ) (Kec. Bonang, Kab. Demak; 

daerah pantai, 0-50 m) 

Demak District Klaten District Purworejo Kulonprogo, DIY
Risk Factor 
Occupation related to 
the dirty places, 
wetlands and rivers;
Rat infestation

Reservoir
R.norvegicus, R. 
tanezumi dan R. 
exulans
Serovar
Autumnalis & L. 
Icterohaemorrhagiae  
dan Bataviaea

Risk Factor 
Housewife and 
domestic workers 
(EI, 2005)
Sugar cane 
plantation farmer

Reservoir
R. tanezumi
Serovar
Autumnalis & 
Icterohaemorrhagi
ae  dan Bataviaea

Risk Factor 
Farmers; coconut-
palm plantation 
farmer

Reservoir
R. tiomanicus
Serovar
Icterohaemorrhag
ia  dan Bataviaea

Risk Factor 
Rice-field
Farmers

Reservoir
R. tanezumi
Serovar
Autumnalis 

pantai sawah

pemukiman

sawah

Semak/ hutan sekunder

Ek
os

is
te

m
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at
ra

n 

tin
gg

i/p
eg

un
un

ga
n

Environment, Host-Reservoir and Risk Factors 



Leptospirosis Outbreak in Sampang
District? (Madura-East Java)

Collaboration IVRCRD/B2P2VRP 
National Institute of Health Research and Development

and
Sub-Directorate of Zoonoses

Directorate General of DC-EH



SITUATION OF SAMPANG 
LEPTOSPIROSIS OUTBREAK

 April 8, 2013 - Big flood (10Y cycle)
 April 10, 2013 - leptospirosis cases suspect (2 cases)
 April 12, 2013 – one suspect died
 April 24, 2013 – 21 cases were reported
 April 27, 2013 – 4 probables died; Outbreak announced
 April 29, 2013 – IVRCRD informed by Zoonosis sub-

directorate 
 April 30, 2013 – Outbreak team departed to Sampang
 May 4, 2013 – 65 cases reported, 8 died (CFR 12,3%)



outputInterventioninput

Community

•Rodent control
•Livetrap
inside/outside 
houses

Antibacterial / 
disinfectant

Changes in knowledge 
of leptospirosis 
transmission  & 
prevention 

The main Reservoir;
Rats; rodents

Environment
•Puddle
•Drain 
•Containers

Changes in the 
condition of water 
contaminated with 
pathogenic bacteria 
leptospira

Changes in the relative 
density of reservoirs of 
leptospirosis (rodents)

The discovery of the 
source of infection;
1.Fever population
2. Water/environment 

evaluation
3.Reservoir ; rodents 

1.The proportion of 
leptospirosis

2.Source of 
transmission

Control Methods

Health promotion 
and treatment 
methods

Leptospirosis 
Cases Decline 

Outbreak Area
Implementation of Leptospirosis control methods



I. Discovery of the source of infection
Rapid diagnostic test



Leptospirosis laboratory (IVRCRD Salatiga)
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Storage of Serovar

Culturing 20 serovars



MAT (Microscopic Agglutination Test)

MAT Patient Serum  1:160
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Detection of pathogenic leptospires in human cases

Hasil PCR Hasil RDT Merk SD Hasil RDT Merk Focus Keterangan
Lane1 m : Marker
Lane2 K+ : Kultur lepto Positive
Lane3 M1 : Choirul Umam Human blood Negative negative Positive Sampel darah terlalu sedikit
Lane4 M2 : Bahri Human blood Negative - Negative
Lane5 M3 : M.ali Human blood Positive - Positive
Lane6 M4 : Moh.subhan Human blood Positive Positive tidak dilakukan
Lane7 M5 : Moh.Aditya Human blood Positive - Negative
Lane8 M6 : Fauziah Human blood Positive - Negative
Lane9 M7 : Sugianto Human blood Positive Positive Positive

Lane10 M8 : Khoirunisa Human blood Positive - Negative
Lane11 M9 : Tuma Human blood Positive Positive Negative
Lane12 M10 : Namartatula Human blood Positive - Positive
Lane13 M11 : Leyza Tara Human blood Positive - Positive
Lane14 M12 : Hanafi Human blood Negative - Negative
Lane15 M13 : Fathorahman Human blood Positive - Positive
lane 16 M14 : Abd.Aziz Human blood Positive - Negative
Lane17 M15 : M.abdullah Human blood Positive - Negative
Lane18 M16 : Syamsiyah Human blood Positive Positive Positive
Lane19 M17 : Murawati Human blood Positive negative Negative istri pasien atas nama ali
Lane20 M18 : Rahmat N Human blood Positive Positive tidak dilakukan
Lane21 M19 : Sahdi Human blood Positive - Positive
Lane22 M20 : Ach.Animan Human blood Positive - Positive
Lane23 M21 : Sugiarto Human blood Positive - Positive
Lane24 M22 : Chitamul Human blood Positive tidak dilakukan Positive Awal MRS dengan diagnosa DBD
Lane25 K- : Kontrol Negative Negative
Lane26 K- : Kontrol Negative Negative



Handed poster to 

Penyuluhan

Pemasangan
baliho

II. Health Promotion for Prevention 
Leptospirosis



Health Promotion leptospirosis

prevention materials

Leptospirosis Etiology
Cause
Transmission pathway
Symptoms 
Reservoir  

Preventive and Rodent Control
Method for rodent control
Method to avoid direct contact with the 
bacteria
Method for washing the trap  properly
The benefits of sodium hypochlorite
Awarness to visit doctor or hospital in early 
infection

Baliho

Poster

Leaflet



III. Environmental investigation and 
intervention



 Water container in Ron Tengah  
was positive bacteria 
pathogenic Leptospira 

Environment surveys in Sampang, East Java 

2. Disinfectant (Sodium hypochlorite)

• Water examination after 
intervention of Sodium 
Hypochlorite was negative

Sub District
Chlor content 
requirement for 
killing 
Leptospira sp 
(mg/L)

Chlor measurements * (mg/L)

Water container Puddle/Drain
Pre Post Pre Post 

Ron Tengah
0.5 – 3

0 1.23 0 0,5
Gn. Sekar 0,25 1.90 0 0,25
Kontrol
(Dalpinang)

0 0 0 0

1. Chlorine survey in the water reservoir

Changing Chlor levels at 
pre and post application of 
Sodium Hypochlorite.

Well



Administration of Disinfectants Sodium Hypochlorite 1%

Water sampling in river

Giving disinfectants in 
public



The percentage of rodents 
caught

32
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4

17

31

30

1
11

19
13

1 1
0

5

10

15

20

25

30

35

40

R. norvegicus R. tanezumi R. exulans S. murinus

Ju
m

la
h 

tik
us

Jumlah Tikus
Diperiksa
Jumlah Positif

The number of rats positive 
(PCR) Leptospirosis

Domestic rodent R. tanezumi 
(40%) and R. norvegicus
(36%) were dominant than 
other species

• R. norvegicus was positive 
leptospirosis

Rodent survey in Sampang

IV. The main reservoir -Rodent survey 



Example 2. National Research :

• RISET KHUSUS VEKTOR DAN RESERVOIR 
PENYAKIT 
(Rikhus Vektora)
EC: LB.02.01/5.2/KE.355/2014

Identify the emergence of infectious diseases in 
mosquitoes, rodents, and high-risk wildlife 
(Bats) that pose a major threat to human health 



Outputs

Data

up-dated
biodiversity & 
Bionomic of V-R 

Surveillance and 
Endemicity of 
diseases (V-R)

Local control 
methods

Speciments

Agent of
pathogen 
(bactery, virus, 
parasit).

reference 
collection(V-R)

: Primer Data

: Secondery Data



Disease examination

 Mosquitoes :
 Dengue Hemorrhagic Fever
 Malaria
 Chikungunya
 Japanese encephalitis (JE)
 Filariasis

 Rodents : 
 Leptospirosis 
 Infection of Hanta virus

 Bats : 
 Leptospirosis (Jateng dan Papua) 
 JE (Sumsel dan Sulteng)



RESULTS OF VEKTORA 2015



Implementation Phase

2014

- planning;
- Preparation 
of the 
guidelines;

- Trials
- Evaluation of 
Trial;

- Finalization 
of the 
Guidelines

2015 
Phase I

- Rikhus 
Vektora in 4
Provinces
(Sumsel; 
Jateng; 
Sulteng; 
dan 
Papua). 

2016   
Tahap II

- Rikhus 
Vektora in 15 
Provinces
(Sumbar; 
Aceh; Babel; 
Lampung; 
Jabar; 
Banten; 
Jatim;Kalbar; 
Kalsel; Sultra; 
Sulut; NTB; 
NTT; Maluku; 
Malut).

2017   
Tahap III

- Implement
ation 
Rikhus 
Vektora in
15 
Provinces



1. 1.a. Total sample of vector dan reservoir collected 
Tabel 1. Jumlah Spesies Nyamuk, Tikus, Kelelawar Terkonfirmasi

Provinsi Jenis Spesimen
Jumlah 

diperoleh
Jumlah spesies teridentifikasi

Genus Spesies

1. SUMSEL 1. Nyamuk 34157 24 122

2. Tikus 357 6 11
3. Kelelawar 403 13 20

2. JATENG 1. Nyamuk 29130 26 83
2. Tikus 240 5 10
3. Kelelawar 425 13 19

3. SULTENG 1. Nyamuk 24195 11 145
2. Tikus 317 8 15
3. Kelelawar 240 15 21

4. PAPUA 1. Nyamuk 31829 26 83
2. Tikus 241 4 6
3. Kelelawar 211 9 17



1.1.b. Mosquitoes new reports

Tabel 4.   Spesies  Terduga  Baru / Belum Terlaporkan di Indonesia

PROVINSI
 REMARKS

Nyamuk

1. Sumsel 57
Unpublished Data

2. Jateng 17
Unpublished Data

3. Sulteng 70
Unpublished Data

4. Papua 62
Unpublished Data



Collection of Rarities

Aedes quasiferinus 



1.2. a. LABORATORY EXAMINATION
(VECTOR)

S  Diperiksa S  Positif S Diperiksa S Positif S Diperiksa S Positif S Diperiksa S Positif S Diperiksa S Positif
1. SUMSEL 76 4 (5,3%) 107 1 (0,9%) 107 1 (0,9%) 1570 46 (2,9%) 883 -
2. JATENG 279 - 48 4 (8,3%) 48 - 972 - 863 -
3. SULTENG 133 - 40 - 40 - 777 8 (1,0%) 693 -
4. PAPUA 173 - 65 1 (2,3%) 65 1 (1,5%) 636 - 631 -

TOTAL 661 4 (0,6%) 260 6 (2,3%) 260 2 (0,8%) 3955 54 (1,4%) 3070 -

Tabel 2.1 Hasil Pemeriksaan Laboratorium Penyakit Tular Vektor

Provinsi
Pemeriksaan Laboratorium Penyakit Tular Vektor

Malaria Dengue Chikungunya JE Filariasis (wuchereria bancrofti)



1.2. LABORATORY EXAMINATION
(RESERVOIR)

Tabel 2.2 Hasil Pemeriksaan Laboratorium Penyakit Tular Reservoir

Provinsi

Pemeriksaan Laboratorium Penyakit Tular Reservoir
Tikus

Leptospirosis Hantavirus
MAT PCR ELISA PCR

∑
Diperiksa

∑
Positif

∑
Diperiksa

∑
Positif

∑
Diperiksa

∑
Positif

∑
Diperiksa

∑
Positif

1. SUMSEL 293 8  (2,7%) 357 49 (13,7%) 355 33 (93%) 33 21 (63,6%)

2. JATENG
215 5  (2,3%) 222 15 (6,8%) 233 37 (15,9%) 37 17 (45,9%)

3. SULTENG
256 7  (2,7%) 277 28(10,1%) 317 15  (4,7%) 15 8 (53,3)

4. PAPUA 230 5 (2,2%) 233 38 (16,3%) 241 4  (1,7%) 4 4 (100%)

TOTAL 994 27  (2,7%) 1089 136 (12,5%) 1146 86 (7,5%) 86 77 (89,5%)



2. a. PETA PERSEBARAN NYAMUK POSITIF 
MALARIA DI EKOSISTEM HUTAN DEKAT 
PEMUKIMAN KAB. PURWOREJO JATENG



2.b. PETA PERSEBARAN TIKUS POSITIF 
LEPTOSPIROSIS DI EKOSISTEM NON HUTAN 
DEKAT PEMUKIMAN KAB. TOLI-TOLI SULTENG



2.c. PETA PERSEBARAN KELELAWAR POSITIF JE
DI EKOSISTEM HUTAN DEKAT PEMUKIMAN  
KAB. TOJO UNA-UNA, SULTENG



3. a. SPESIES NYAMUK SEBAGAI VEKTOR   
BARU / BELUM TERLAPORKAN di 
INDONESIA

Tabel . 5

Provinsi Nama Spesies Vektor Penyakit

1. Sumsel

An. barbirostris*) Malaria

Keterangan:
*) Spesies potensial vektor (1902), pernah dilaporkan sebagai suspected vector 

(belum confirmed) oleh NAMRU (unpublished)



3.b. SPESIES TIKUS SEBAGAI RESERVOIR PENYAKIT 
BARU / BELUM TERLAPORKAN di INDONESIA

Tabel 5
Provinsi Nama Spesies Reservoir Penyakit

1. Sumsel

Rattus tiomanicus Hantavirus
Sundamys muelleri Leptospirosis
Maxomys surifer Hantavirus

2. Jateng

Maxomys surifer Leptospirosis dan Hantavirus
Rattus argentiventer Hantavirus
Bandicota indica Hantavirus

3. Sulteng

Bunomys sp. Leptospirosis, Hantavirus
Rattus hoffmanni Leptospirosis, Hantavirus
Maxomys whiteheadii Leptospirosis, Hantavirus
Bunomys penitus Hantavirus
Rattus tiomanicus Hantavirus
Dobsonia exoleta JE (Japanese encephalitis)
Rousettus amplexicaudatus  JE (Japanese encephalitis)



3. c. SPESIES KELELAWAR SEBAGAI RESERVOIR 
PENYAKIT BARU / BELUM TERLAPORKAN 
di INDONESIA

Tabel 5. 

Provinsi Nama Spesies Reservoir Penyakit

Sulteng

Dobsonia exoleta JE 
(Japanese encephalitis)

Rousettus 
amplexicaudatus  

JE 
(Japanese encephalitis)



4. & 6. KONFIRMASI PATOGEN (PADA TIKUS) 
BARU / BELUM TERLAPORKAN : 
 Hasil Lab >< Data Sekunder

MAT PCR ELISA PCR

1. SUMSEL 2,0 11,5 - DKK,Puskesmas,Ru
mah Sakit 9,2 63,6 - DKK,Pusk,RS

2.JATENG 2,2 6,7 81 DKK=32,Puskesmas
=15,Rumah Sakit=34 14,3 45,9 - DKK,Pusk,RS

3. SULTENG 2,7 11,3 - DKK,Puskesmas,Ru
mah Sakit 5,5 53,3 - DKK,Pusk,RS

4. PAPUA 3,5 16,3 - DKK,Puskesmas,Ru
mah Sakit 1,7 100 - DKK,Pusk,RS

(%)(%)

Tabel 5.2 Patogen pada  Tikus yang baru/belum terlaporkan

Prov Kasus Terlaporkan
(2014) Keterangan

Leptospirosis Hantavirus
Tikus positif penyakit Tikus positif penyakit

Kasus Terlaporkan
(2014) Keterangan



5. SPECIMENT COLLECTION

Syloctenium wallacei Nictymene aello

Hydromys chrysogaster Hydromys chrysogaster 



Cont...

BATS RATS

MOSQUITOES



Potential Benefits ... ??? Potential
negotiations.... ???

• Strengthening surveillance systems of SKD 
(Early Alert System).

• Community empowerment.
• Renewable of fauna biodiversity.
• Innovation in science and technology related 

to data and archive specimens.
• Development of the training model for 

Capacity Building Technical Human Resources 
Lab.



Vector Control: DBD Current Situation
 There is no effective dengue vaccine yet.
 Vector control methods recommended already 

exists, but is not optimal:
 Source reduction (3M plus)
 Chemical control (Space spraying & larvaciding)
 Health education (community and student)
 Implementation of cross-sectoral policy
 An integrated approach

Example 3. DHF:



Aedes aegypti

• Range of Aedes flying in radius <150 m.
• Biting behavior has not changed (anthropophylic)
• Ae albopictus (m) may mating with Ae aegypti (f), 

but the eggs were produced would be sterile.
• Aedes still prefer in fresh water to breed, 

although some cases are found in polluted water.
• Ae aegypti are also potentially have a role in the 

spread of Chikungunya.







By doing research activities; 
laboratory examinations and the 
analysis data will give a 
comprehensive picture of the source 
of infection, how the diseases are 
transmitted and how effective the 
treatment to the disease.



Summary : 

68

RESEARCH

LABORATORY 
ANALYSIS

PUBLIC POLICY 
RECOMMENDATIONS 
Improving Public 
Health Status



TERIMA 
KASIH
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