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Abstract

The fly is the vector of several intestinal diseases. It can transmit pathogenic agents, including bacteria
such as Salmonella, Shigella, Escherichia coli, Staphylococcus, as well as parasites such as
Entamoeba histolytica, Balantidium coli and Giardia lamblia. The dairy farm is one of the sites where
the flies are commonly found. This study analyzed the association of the bacteria and parasites pattern
in flies and the prevalence of fly vector-borne diseases at the dairy farm. The fly samples were
collected at the Rembangan Dairy Farm, and the bacteria and parasite were identified at the
Laboratory of Microbiology and Parasitology, Faculty of Medicine, University of Jember. The
prevalence data of fly vector-borne diseases were collected from the Public Health Centers around the
study site as the secondary data. Bacteria identification using selective media found only E. coli, but
no parasite was observed in the samples. We found diarrhea, typhoid, and dysentery as fly vector-
borne diseases. Statistical analysis using chi-square resulted in p=0.072, meaning no significant
association of the bacteria and parasites pattern in flies and the prevalence of fly vector-borne diseases
at the dairy farm. The use of secondary data for disease prevalence could be a limitation of the study.
Further study by directly examines the samples from fly vector-borne diseases is needed to draw a
definite conclusion.
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1. Introduction transport many microorganisms to the human

The fly has been known as an essential
medical insect in the world [1]. It can transport
various pathogens from one place to another.
Some microorganisms live in the body or
attach to the body's surface and remain viable
for approximately 35 days [2,3]. Fly can carry
pathogenic agents by attaching them to their
body, such as mouth, body surface, foot,
wings, and other body parts [4]. They play an
important role in the transmission of bacteria
and parasites and spread many pathogenic
agents that can cause several infectious
diseases [5]. Fly usually have direct contact
with the dirty areas such as sewage, trash,
feces, and other objects, making it possible to
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living area and contaminate them [6].

Some pathogens that are mechanically
transmitted are Escherichia coli, Shigella,
Salmonella, Vibrio cholera, and parasites
such as Balantidium coli, Entamoeba
histolytica, Giardia lamblia. This is thought
to be related to the prevalence and spread of
fly vector-borne disease, including intestinal
infection, such as diarrhea, dysentery,
typhoid, cholera, and specific helminthic
infections, eye infection such as trachoma and
conjunctivitis, and certain skin infections
such as cutaneous diphtheria, some fungal
infections, and leprosy) [7]. Some studies
reported a significant correlation between the
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prevalence of intestinal diseases and a seasonal
increase of fly population in the human living
area [8,9,10].

Numerous fly species which are
commonly found in the dairy farm are house
fly (Musca domestica), stable fly (Stomoxys
calcitrans), horn fly (Haematobia irritants),
face fly (Musca autumnalis), deer fly
(Chrysops sp.), and horse fly (Tabanus sp.)
[11, 12]. Flies are suspected of using specific
cues to identify their potential vertebrate host
using a combination of visual, thermal, and
olfactory senses [13]. Odor plays a critical role
in shorter distance orientation and for eventual
contact landing [14]. Flies commonly live in
dirty places. They like strong-smell things.
House flies usually feed and reproduce in
feces, manure, carrion, and other decaying
organic substances [15]. A dairy farm is a
potential place for breeding for flies. This
study aimed to analyze the relationship
between bacterial and parasites patterns in flies
with the prevalence of infectious intestinal
diseases in the dairy farm.

2. Methods

Study Site and Ethical approval

This is a cross-sectional study. The study
was conducted at the Rembangan Dairy Farm,
Jember, Indonesia from May 2019 to March
2020. This research has received ethical
approval from the Ethical Committee of Health
Research of Faculty of Dentistry, University of
Jember, with reference number 632/ UN25.8/
KEPK/ DL/2019.

Collecting Flies and Microbial identification

The sampling technique was carried out
randomly at the study site. The flies were
trapped using bait equipped with the jackfruit,
which has a strong odor. The trapped flies were
put into a sterile tube containing NaCl 30 mi
and immediately transported to the Laboratory
of Microbiology and Parasitology, Faculty of
Medicine, University of Jember.

Flies were washed with sterile
physiological solution. The solution obtained
from the previous step was added with nutrient
agar (NA) and incubated for 24-48 hrs at 370C.
The observation was performed every day, and
the previous steps were repeated until the
bacterial colony was observed. The bacterial
identification was performed by several
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biochemical tests such as Kligler’s Iron Agar
(KIA), Indole test, Motility-Indole-Ornithine
(MIO) medium, Voges Proskauer (VP) test,
Methyl Red (MR) test, and Simmon’s Citrate
Agar (SCA) test, followed by cultured in
selective media including Eosin Methylene
Blue (EMB), Salmonella-Shigella (SS) Agar,
Thiosulfate Citrate Bile Salt Sucrose (TCBS)
agar.

And the identification of parasites was
conducted by microscopical examination.
Collected flies were washed with sterile
physiological solution. The solution was
centrifuged at 3.000 rpm for 5 minutes. The
sediment was put on the glass slide and added
with Lugol and covered with the cover glass.
The slide was examined under a microscope
with the 400x and 1000x magnification for
parasite identification.

Prevalence of fly vector-borne diseases

The prevalence data of fly vector-borne
diseases was provided in a cohort method
from the primary health centers located
around the study site. The data were collected
in the period of November-December 2019.

Statistical Analysis

The correlation of bacteria and parasite
in flies was analyzed using the Chi-square
test with a significance level of 5%.

3. Results

The bacterial identification from flies was
performed using several methods. The
biochemical test using KIA, Indol, MIO, VP,
MR, and citrate test were presented in Table
1.

Further bacterial identification was
conducted using several selective media. The
culture of samples using selective media
found only Escherichia coli, as shown in
Figure 1 and Table 2.

Figure 1 showed that the sample
produced a complex purple color on the EMB
agar, indicating gram-negative bacteria's
growth, i.e., Escherichia coli. The culture in
SS agar yielded opaque colonies rather than
clear colonies, which meant no Shigella spp.
on the agar. Furthermore, the SS media
selective for Salmonella spp showed no
change in the medium-color into black,
indicating no growth of Salmonella spp. The
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culture in the TCBS agar yielded green

indicated no growth of Vibrio cholera. The prevalence of fly vector-borne
diseases from health centers around the dairy
Table 2. The Dbacteria and parasites farm were presented in table3. The data were
identification using selective media collected from November to December 2019.
and microscopic examination There were three cases of diarrhea, five
typhoid cases, 1 case of dysentery, but no
Bacteria/ Agar Result cholera case.
Parasite Media
Escherichia EMB N Table 3. The prevalence of fly-vector-borne
coli diseases from the Health Centers
Shigella SS - around the dairy farm
Salmonella SS -
Vibrio Prevalence of infectious diseases
cholerae TCBS ) of flies vectors Tot
E.histolytica - - diarr typh dysent chole al
Balantidium ] ] hea oid ery ra
coli 3 5 1 0 9
Giardia
lamblia i ) The statistical analysis using the Chi-
square test revealed no significant correlation
Note: EMB: Eosin Methylene Blue; SS: between the bacteria and parasites pattern if
Salmonella-Shigella; TCBS:  Thiosulfate- flies and the prevalence of fly-vector-borne
Citrate-Bile-Sucrose diseases in the dairy farm, with the

significance value of p: 0.072.

Table 1. Bacterial Biochemical Tests on Flies from the Dairy Farms

Biochemical Test

Bacteria -
KIA Indol MIO VP MR  Citrate

Eschericia

coli S: Alk
B:Acid - + - + +
H,S: -
Gas: -

Salmonella
S: Alk
B:Acid + - + - -
H.S: +
Gas: +

Shigella
S: Alk
B:Acid + + + + -
HQSZ -
Gas: -

Vibrio

cholerae S: Alk
B:Acid - + + - +
HQSZ -
Gas: -
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Note: KIA: Kligler Iron Agar; MI1O: motility-indole-ornithine; MR: Methyl Red; VVP: Voges Proskauer;
S: slope; B: base; Alk: alkalis/ bases (red); Acid: acidity (yellow); H>S: Hydrogen sulfide
production.

(a) (b) (© (d)

Figure 1. The bacterial growth in selective media. (a) The culture in EMB media resulted in a dark-
purple color; (b) The culture in Salmonella-Shigella (SS) media revealed opague colonies that
were more like fungal colonies, but no colorless colony which indicated Shigella spp; (c) The
culture in SS media showed red color, but no colorless colonies indicated no Shigella spp in
the sample; (d) The culture in TCBS media yielded the green color indicated no Vibrio cholera
in the sample.
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4. Discussion

It is known that fly can act as the
mechanical vector of several infectious
diseases, especially related to gastrointestinal
diseases such as diarrhea, dysentery, and
typhoid. Flies like the dirty place and the dairy
farm are common areas where flies live. This
study analyzed the correlation between
bacterial and parasites patterns in flies with the
prevalence of infectious intestinal diseases in
the dairy farm.

The results of our study demonstrated that
only E. coli was found in flies and no parasites.
The data of fly vector-borne diseases from
several health centers located around the
Rembangan Dairy Farm, the working areas of
Primary Health Center of Arjasa and Patrang,
showed the incidence of three diarrhea cases,
five typhoid cases, and one dysentery case. We
selected the patients who live up to 3- km far
from the Rembangan Dairy Farm. It is intended
with the maximum distance of flies to fly and
spread the pathogens. Studies showed that 60
% to 80 % of flies caught within a mile of the
release site, but most of the rest, 85 % to 95 %
were caught within approximately 2 miles of
the release point. Moreover, only a few can fly
5 to 20 miles [16]. Another study reported that
the flight range of the houseflies released at the
poultry farm was 7 km, whereas the flight
range for flies release from a stable farm was 5
km [17].

Escherichia coli is gram-negative bacteria
that can infect the intestine, causing diarrhea
and other systems such as the urinary tract and
respiratory tract. It is one of the common
pathogenic bacteria which can mechanically
transmit by flies. The adult house flies can
transmit E. coli O157:H7 to cattle, the major
reservoir of the human foodborne pathogen
[18]. Several studies reported the identified E.
coli in a population of houseflies collected
from local milk production and manufacturing
of handmade Minas cheese [19]. In this study,
the five diarrhea cases, possibly due to E. coli
infection, coherence with our bacterial
identification in our fly samples. Flies in the
Dairy Farms perch on cows feces and eat them.
Flies eat organic waste, such as animal feces
and rotten foodstuffs. Flies can adapt to slums
and can coexist with humans. Flies have
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synanthropic and endophilic  properties,
which can coexist with humans. Flies are the
main vector of foodborne diseases. They can
spread various sources of disease. The source
of transmission of gram-negative bacteria is
thought to come from cow dung on the farm
[20].

The finding of five typhoid cases around
the Rembangan Dairy farm's location was
allegedly not related to bacteria carried by
flies from the Dairy Farms. Typhoid can be
transmitted from host to host. Humans are a
reservoir for Salmonella with disease
transmission that occurs via the fecal-oral
route [21]. This disease is easily transferred
from one person to another with poor
personal hygiene and the environment,
namely direct transmission. If the bacteria are
present in the feces, urine, or vomit, patients
can transmit it to others and indirectly
through food or drink.

The data analysis resulted in no
significant correlation between bacterial and
parasites patterns in flies and the prevalence
of fly vector-borne diseases around the dairy
farm. The result is different from the previous
study that reported that house flies cause
approximately 37% of all shigellosis cases in
an area in rural Bangladesh [18, 19]. There
are a short-term transmission efficiency and
long-term persistence of symptomatic viral
infections in confined house fly population.
The average rates of disease transmission by
flies ranged from 3 % to 24 % and did not
vary between the geographical strains
originated from different continents. There
was a decline in infection level over time in
long-term observation, resulting in a 10%
infection rate after passing through 10 filial
generations [20]. The population of flies in
the Rembangan Dairy Farm is few. That is
possibly due to the dairy farms' location in
the highland with lower temperatures
between 15-20 °C. Fly number in a given area
depends on the breeding places, sunshine
hours, temperature, and humidity. Fly
densities are at the highest at a mean
temperature of 20-25 °C. The number
decreases at a temperature above and below
this range and becomes undetectable at
temperatures above 45 °C and below 10 °C.
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Flies can stay alive in a dormant state at very
low temperatures [21]. The flies' activity and
the number of flies influence the spread of fly
vector-borne diseases around the dairy farm.

. Conclusion

Our study found Escherichia coli
bacteria in flies at the Rembangan dairy farm,
where the most common fly vector-borne
disease was diarrhea and typhoid. The use of
secondary data on disease prevalence could be
the cause of the study finding that no
correlation between the bacterial and parasites
pattern in flies and the prevalence of vector-
borne diseases. However, the occurrence of
diseases and bacterial patterns in flies is
interrelated and causes human health problems.
Flies are animals that have the most potential
mechanical vector of pathogenic agents. Based
on this study's results, it is advisable to conduct
further research by considering the use of
primary data for the number of cases of flies
vector-borne disease by performing stool
examination in patients to find definite
evidence of the cause of diseases.
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