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The Correlation between Bacteria and Parasite Patterns
on Flies with Prevalence of Fly Vector-Borne Disease at the
Market and the Landfill in Jember District, Indonesia

Riza Indira Fadillah Zam Zam', Erma Sulistyaningsih®, Ancah Caesarina Novi Marchiant®

!Graduate Student, Magisser Program qfPublic Health Education, University of Jember, East Java, Indonesia,
‘Deparrment of Parasitoiogy, Faculty of Medicine, University of Jember, Jember, East Java, Indonesia, *Public
Heaith Lecturer, Facuity of Pubiic Heaith Education, University of Jember, East Java, Indonesia

Abstract
Fly vector-bome dissases are the potential diszase that can trigger an outbreak. The fiy lives in a dirty place
with poor samitation, such as the market and the landfill. Some pathogens that can be transmitted by flies
mechanically were bacteria such as Escherichia coli, Shigelia, Saimoneila, Vibrio cholera and parasites such
as Balantidium coli, Entamoeba histojytica and Giardia lambiia. This study aimed to analyze the correlation
between bactena and parasite pattems on flies and the prevalence of fiy vector-borne diseases. This research
was conducted from May 2019 to March 2020. The flies samples were collected randomly at each research
location, ie. Tanjung Market and the Pakusari landfill The bacteria and parasites identifications were
carried out at the Microbiology and Parasitology Laboratory, Faculty of Medicine, University of Jember.
The data of disease prevalence was collected in a cohort from the health centers around ressarch locations.
This study found three bacteria in market samples, 18 cases of fly vector-bome diseases and four bacteria
m the landfill samples and 10 cases of fly vector-bore disease. The study indicated a significant correlation
between bactena and parasite patterns on flies with the prevalence of fly vector-bome diseases in the market,

but no correlation in the langfill.

Introduction
Fly vector-bome diseases are the potential disease
such as diarrhea, typhoid fever, dysentery and cholera.
Flies are a type of vector that can camy germs on
their bodies. They hive close to humans and are often
poor sanitation tend to attract flies as breeding place and

Corresponding Author:

Dr. Rer. Biol Hum. Dr. Erma Sulistyaningsih

M.Si, Department of Parasitology, Faculty of Madicine,
University of Jember, Jember, East Java, Indonesia
68121

Phone: +62331337877
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feed them_ they inchading the market and landfill Those
areas are suspected related to the incidence and spread
of infectious diseases where pathogens originate from
these places.

Fly can transmit the disease to humans mechanically
by camying microorganisms attached to their bodies
to such media. Studies reported the pathogens that are
transmitted mechanically by flies are Escherichia coil,
Shigeila, Saimonelia, Vibrio cholera and parasites such
as Balantidium coli, Entamoeba histolytica, Giardia
lambiia. A species of fly, Musca domestica can transmit
pathogens such as Campylobacrer, E.coli, Salmonelia
s5p..and Shigelia sp'®). Previous studies on the detection
of fiy vector-bome diseases found the occurrence of
diarrhea, dysentery, typhus and cholerain Jember District
2019, The epidemiological study of wector-bome
diseases showed the interconnection of three factors,
1., buman host, infectious agent (parasite, bacteria in
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the fiy"s body) and the environment where the place of
the fty vector life This study analyzed the role of flies in
transmitting vector-bome diseases in Jember Regency,
especially in an environment where the flies can breed
and Live easily, i.e, the market and the landfill.

Method

The research was conducted at the Tanjung market
and the Pakusan lindfill in May 2019 to March 2020.
This research has received ethical clearance from the
Ethical Commuttee of Health Research of Faculty of
Dentistry, the University of Jember, with the reference
number. 63YUN2S SKEPEDL2019. The sampling
technique was camed out randomly at exch location
in November 2019. Researchers set a fiy trap that was
equipped with jackfruit bait with a strong aroma to
catch fhies. The caught flies were put into a sterile tube
contaming NaCT30ml and marking each location and
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divided mto two parts. The sample was analyzed at the
Laboratory of Microbiology and Panasitology, Faculty
of Medicine, the University of Jember. The bacterial
identification was performed by selective media culture
and several biochemical tests. The identification of
parasites was made by microscopical examination
The prevalencedata of fly vector-bome diseases was
provided in a cohort method from the health service
around each research location. It was collected i the
peniod of November-December 2019.

Research Findings: Bacternal identification of
samples from the Tanjung Market found three types
of bacterial patterns that are considered a5 Escherichia
coli, Saimonelia 5p and Shigella 5p. Meanwhile, the
samples from the Pakusani landfill showed four types of
bactenial patters, which were suspected as Escherichia
coli, Saimonella sp, Shigelia 5p. and Vibrio cholera, as
shown in Table 1 and Table 2.

Table 1. Bacterial Biochemical Tests on Flies from the Tanjung Market and the Pakusari landfill

. k Biochemical Test
Sy Lot KA | il | MO | VW | MR | G
S=Ak
. B=Aad
Market Ecoli +
Bs=*
Gas=-
S=Ak
B=Aad
Salmonalla + + +
BS=+
Gas=+
S=Ak
. B=Aad
Skgella BS=- +
Gas=-
S=Ak
. B=Aad )
Vibno cholere + + +
Gas=-
S=Ak
. B=Aad
Landfll Ecoli HS=+ +
Gas=-
S=
B=Aad )
Salmonalla + + +
Bs=*
Gu=+
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Biochemical Test
Sample Location | Bacteria
KIA Indol AMIO VP MR Citrate
S=Ak
. B=Aad .
- - + - -
Skigella BS=-
Gas=-
S=Ak
Vitxio cholarse BIZS"‘_‘" - . + .
Gas=-

lxphumn.m Kliglr Irom Agar. MIO = motility-indole-orsithin: MR = Matiryl Rad; VP = Vogss Proskauar, § = sope; B =basac
ARk = modnemn alalis bases (red): Acid = medinm acsdity (yallow); E,S = hydrogan subids production.

Table 2. The Patterns of Bacteria and Parasites on Flies through Selective Media Culture Method and

Bacteria Parwite Agar Media — | Description

Esharichia cali BB + - Salsctve media culnure
Shigslla ss + + Salsctve media culnirs
Saimonalia 58 + + Salactve media culnirs
Vitmio cholars TCBS - + Salsctve media culnire
Extaooohe hsmhzcs . . Mooncopc chunatcn
Balxrido ol - - Moroncopc chinatan

Explanation: EMB = Eastn Merkylene Blwe; SS = Satmonello-Shipella; TCBS = Mosulfoe-Cimrate-Bile-Sucrose

Table 3. showed that the prevalence of fiy vector-bome disease around the market place was 18 cases, while
from the landfill was 10 cases of fly vector-borne diszase.

Table 3. The Prevalence of Fly vector-borne Diseasearound research Location During November -

December 2019
X Prevalence of Fly vector-borne Dizeaze
Lecation Total
Markst 7 3 8 0 18
Lamdfll $ 2 0 0 10

Table 4. The Data Analysis on the Correlation of Bacterial and Parasite Patternsand the Prevalence of Fly
Vector-borne diseases around research Location

Lecation Bacterial Pattern x Dizeaze Prevaleace Statistical amalyzic
rahe = 21 000
Makat W X
Asynyp. Sig=0,013
vahe = 14,000
Lamdfll 4165 Asymp. Sig = 0,082

Explanation: value = crosstab vaku; Asymp sip = sigmficance valne
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This stady found three patterns of bacteria but no
parasite around the market place. The prevalence of fiy
vector-bome diseases around the market was 18 cases.
value of 21,000 and a significance value of 0,013, which
was fewer than a (0.03), indicated its comrelation, as
shown in Table 4 Furthermore, this research found four
patterns of bacteria and no parasite around the landfill
The prevalence of fly vector-bome diseasearound the
landfill was 10 cases. The statistical testby Chi-Square
showed a vake of 14,000 and a significance value of
0,082, which was higher than a (0,05), implicated no
corelation.

Discassi

The method to analyze the pathogen can be
performed by microscopic, selective media culture,
as well as serological examination. In this ressarch, a
selective media culture examination was performed to
identify bacteria The Eosin Metiyiene Bine (EMB)
identified Escherichia coli, theSaimonella-Shigella Agar
(SSA) identified Saimonella sp and Shigelia sp and the
Thiosulfrse-Citrate-Bile-Sucrose (TCBS) selected for
Vibrio cholerae. For each media (EMB, SSA, TBCS),
we conducted several biochemical tests such as Kligler
Iron Agar (KIA), Indole test, Methyl Red (MR) test,
Voges Proskaver (VP) test, MIO test and citrate test on
each sample location. The KIA test on each agar media
(EMB, SS, TBCS) measured the abality to produce slope
(). base (B), hydrogen sulfide (H,5) and danp as the
basis to identify a particular pattem of bacteria and its
growth on each mediy®). For the Mentification of the
parasite on Giardia lamblia, Entamoeba hitolystica and
Balantidnam coii was done through the microscopical
examination by 1000x magnification.

The sample from the market showed three types
of bacteriaie, Escharichia coli, Saimoneila sp., and
Shigeila sp, but no parasites. The result is in accordance
with the research done by Safitri’®), which has found
the dominant pattern of Escherichia coli, Saimonella
5p., Shigeila sp, and Staphylococcus bactenia within the
fiy around markets in Surabaya. Moreover, Escherichia
coli bacteria was a group of Coliform bactena that
could stay m the human and cattle digestive tract.
In a certain amount, Coliform bacteria could cause
indigestion problems like diarhea. According to Lima
et al', E coli was a pathogen that can cause diarrhea
and transmitted to the human through fiy mechanically.
Escherichia coli, Shigela spp., Saimonelia spp. bacteria

Medico-lepal Updare, Ocsober- December 2020, Vol 20, No. 4
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around the Tanjung Market were found and denved from
contaminated foodstuff, fruit and vegetable because of
dust and soil exposure.

This research found 18 cases of fiy vector-bome
disease from around the market. The occurrence of fiy
vector-bome disease was affected by several aspects as
personal and environmental hygiene and environmental
sanitation. The dirty emvironment tums any kind of
pathogens to grow and artract fly. The average flight
distance of some flies was about 6-0 km from the
breeding place’®). The population in that area has a
high nsk of infecting fly vector-bome diseases because
bacteria can contaminate the foods and groceries. To
keep the cleanliness of foodstuff. they needad to wash
them with detergent to reduce the risk of pathogens such
as E. coli, Shigella 5p., Saimoneila sp to grow, which
can be transmitted by the fy. The population who have
a good hygiene practice would be prevented from the
diseases. Furthermore the individual with vulnerable
conditions and had poor hygiene would be at risk of
diseases.

The bacteria found on the flies around the landfill
were Escherichia coll, Saimoneila spp., Shigeila sp. and
Vibrio Cholera bactena, but no parasites. This result
was in line with the previous stdy by Yumita ', which
has found the Saimonelia sp, Providencia, Escherichia
and Fibrio in the fiy body around the Sukawintan
landfill The typhoid disease occursdue to Saimonelia
sp imfection in the mtestinal tract™. Saimoneila 5p in
the landfill's files was suspected because of the stack
of organic and inorganic trash that produced leachate,
which can be a suitable medium for the microorganism
such a5 bactena and parasite to grow. A previous study
by Yumita™* has found fecal coliform bacteria such as
Saimonella sp., Vibrio comma and Shigeila in leachate.
The pungent smell of leachate attracted flies to come
close because theylke to pungent smell and dirty
place”®). The fly, which alighted m leachate or waste
in landfills, directly camied pathogen bactena on their
bodies. The flies could fiy up to 6-0 km''®. The long
flizht distance of fly enabled them from the landfill to
fiy and alight i residential areas around the landfill. The
fiy which camied pathogen might contaminate food and
water, which further can cause diseases such as thypoid
fever if consumed by human.

The statistical amalysis showed no sigmificant
comrelation between bacteria and parasites pattems and
the prevalence of fiy vector-bome disease at the landfill
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The reported vector-bome disease cases from the health
care centers around the landfill in specific periods showed
that the population around this landfill was avoided from
dysentery and cholera. The ocowrence of the disease
15 affected by the interaction between host, agent and
enviromment. Cholera is caused by Fibrio cholerae,
which is transmitted through contaminated foods and
drinks by the fiy as a vector. However, the dead Fibrio
choierae can not infect and cawse disease on humans.
However, the bacteria five at an optimum temperaturs
of 18-37°C"". Fibrio cholerae was asumed to be
dead before it reached the bost, so it would not cause
disease around the landfill area. The other presumption
was hygiens practice that has been inplemented by the
population around the landfill. The hyziene practice and
heaithy life behavior could prevent the individual from
many kinds of infectious and transmissible diseases hke
diarrhea, dysentery, cholera™.

This research also detected Shigelia s5p. from the
landfill sample, but there was no dysentery case reported.
The dysentery is an mfectious diseas caused by Shigella
spY, which can be transmitted by contaminated food
and water'"®. When the Shigella sp. reaches the human
cells, infect colonic mucosa and spread laterally into
the surounding cells. The infection occurs with a broad
range of symptoms from asymptomatic, mild symptoms
like watery diarrhea to severe symptoms ke stomach
(anps, nausea and vomsiting, fever, and
bloody faces with mucus"”. Dysentery usually ocourred
in a dirty environment and poor sanitation area. The
residential areas around the landfill have enough distance
and space among houses, raducing the risk offfy vector-
bome disease transmission in the population It was
assumed that Shigeila 5p. bacteria, which transmitted by
a fly vector, did not reach the host. Thus, the population
around the landfill was avoidad from dysentery.

According to Ismail®), the mechanism of disease
transmission ocours in several ways, Le., the way the
agent leaves the reservoir, the transmission route to
reach host and the port de entry to the host The fiy
vector camied pathogen (agent) after leaving the location
(reservoir) and went to the residential area would be the
nisk to cause disease. However, as long a5 the pathogen
cammied by fiy did not reach to the host or get into the
human body, the interaction of disease would not exist.
The prevention of infection due to bacteria could be
exertad by improving personal hygiene and maintenance
of clean food and dnnk without contamimation of

pathogens camied by the fiy!'¥. The vector control was
also an aspect that was put info 2 senous concem fo
prevent the occurrence and transmission of fly vector-
bame disease™.

Conclusion

This research found three pattems of bacteria
around the market and the landfill in Jember District
during November-December 2019, ie, Escherichia
coli, Saimonelia sp.,and Shigelia 5p. The most prevalent
cases around the location were diarrhea and typhoid.
There was 2 comrelation between the bacteral pattern
on the fiy and the fiy vector-bome disease. The fiy was
the potential mechanical vector for several vector-bome
diseases. We suggested collaborating with the Jocal
government or healthcare service with aimed to plan
the fly vector control program and fly vector-bome
disease prevention, particularly in the area with a high
prevalence of the fy vector-bome disease.
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