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Abstract

Background: Identifying disease vectors and pathogens is one of the key steps in controlling vector-
borne diseases. The objective of this study was to isolate and identify medically important bacteria and
rotavirus from adult Musca domestica flies.

Methods: Musca domestica (House fly) were captured by sticky trap methods during the daytime, from
household kitchens, cattle farms, human hospitals, slaughter houses and vegetable markets at random
locations in Khartoum State of Sudan, and subsequently transported to the laboratory for detection of
bacteria and rotavirus. In the laboratory, flies were identified and killed by refrigeration at 0 °C, then
placed in 4 ml brain heart infusion broth and left at room temperature for two hours, sub- cultured onto
blood agar plates aerobically at 37°C for 24 hours. Isolates were preliminarily identified to genus level

| based on colony morphology and Gram staining and further confirmed by biochemical tests. On the

other hand, RNA extraction was done from house flies to detect the Rota Viruses by Real-time (RT-PCR] .

Results: Escherichiacoli, Klebsiellapneumoniae, Proteusvulgaris, Enterococcus faecalis, Staphylococcus
aureus, and other unidentified bacteria were isolated and two samples were positive for rotavirus.

Conclusions: Houseflies can play an important role in the epidemiology and transmission of bacteria
and rotavirus infections in Khartoum State, Sudan.
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Introduction

Houseflies (Musca domestica) are the most common of domestic flies. Their feeding and
reproductive habits make them important mechanical vectors of several human and veterinary
pathogens including those causing nosocomial, enteric infections.'™ Flies are major epidemiologic
factors responsible for the spread of acute gastroenteritis especially among infants and young children
in developing countries and transmission of nosocomial infections with multiple antibiotic-resistant
bacteria in hospital environment.! Regular contact of the fly with wastes and animals provide an
opportunity to transmit pathogens to both humans and animals ¢, House flies are known to transmit to
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transmit some important pathogens such as Pseudomonas spp., Enterobacteriaceae spp., Staphylococcus
aureus, Vibrio cholera, Chlamydia trachoma, Salmonella spp. and Klebsiella spp. "¢ These pathogens
are carried on the fly's legs and other body parts "*.A study conducted in Malaysia on mechanical
transmission of rotavirus by the legs and wings stated that house fly can transmit rotavirus!. The
objective of this study was to isolate bacterial organisms and rotavirus in Musca domestica captured in
different settings and locations in Khartoum State

Material and Methods

Study area and sample collection

This was Quasi-Experimental Design conducted in Khartoum State - Sudan. This experiment
involved 500 houseflies collected at household kitchens (n=50), cattle farms (n = 80), vegetable market
(n=59), human hospitals (n = 280) and slaughter houses (n = 31). The houseflies were captured by sticky
trap methods. The fly samples were then transported to the laboratory using separate sterile tubes to
prevent cross-contamination between samples. In the laboratory, the flies were quickly anaesthetized by
keeping them at 0 °C for 5 min, then pooled in10 house flies/pool.Each pool was then placed into sterile
bottle containing 4mL brain heart infusion broth and grounded with sterile cotton swabs, theeafter the
suspensions were divided into two tubes (2ml in each), one was used for rotavirus detection and the
other for bacterial isolations.

Isolation of Bacteria from samples

Samples were processed at the faculty of Medical laboratory sciences - Omdurman Ahlia
University (OAU). Standard culture and identification methods were used (WHO, 1987). Briefly,the tube
with flies presuspended in 2 ml BHI-broth was shaken for 2 min, and incubated at 37 °C for 2 h, then
small amount of the suspension was sub cultured onto blood agar plates and keep at 37°C for 24 hours.
Then the cultures were examined for growth detection, the bacteria was colony purified by sub culturing
in nutrient agar medium and overnight incubation. Obtained growth was identified to the genus level
starting from colony morphology, texture, Gram staining and biochemical tests such as growth in kilgler
iron agar, motility test, urease production test, peptone water and citrate utilization test, sugar reactions,
catalase test, coagulase test, dnase test, litmus milk test and aesculin hydrolysis test.[20]

RNA extraction

Total RNA was extracted by using the QlAamp Viral RNA Mini spin according to the protocol
of the manufacturer (Qiagen, Germany). Briefly, 140 pl of flies suspension sample was added to
560 pl buffer AVL containing carrier RNA, and then incubated at room temperature for 10 minutes.
Subsequently, 560 pl of ethanol (96- 100%) was added to the sample after which 630 pl of the resulting
solution was applied to a column. A volume of 500 pl of AW1 and AW2 was added for washing and the
nucleic acids were eluted with 60 pl AVE buffer and stored at -80°C until used.

Real time RT-PCR

Real-time one step RT-PCR was done to detect viral RNA by using a commercial kit following
the manufacturer’s instructions (One-Step Real-Time RT-PCR Master Mixes Kit, Invitrogen, genesig
standard kit).

With the primer/probe set 1, RNaseP was used as an internal control and real-time PCR was
carried out following the protocol provided by manufacturer’s instructions. The realtime PCR master
mix for one reaction was prepared as follows: 4 pl of 5X PCR reaction mix (consisting of a proprietary
buffer system, MgS04, dNTPs, and stabilizers),6 pl of primer/probe, 1 ul of 1U enzyme mix, 5.5 pl of
molecular grade water, 0.5 pl of 10X ROX and 3 pl of total RNA (90.3 ng/ull. The final volume was 20
pl for a single reaction. The reaction was performed in an automated 7500 real-time PCR (AB Applied
Biosystems, USA). The thermal cycling conditions were 10 minutes at 55°C for reverse transcription,
2 minutes at 95°C for initial denaturation and 50 cycles of 15 seconds at 95°C for denaturation and 60
seconds at 60°C for annealing and extension. A sample whose growth curve crossed the threshold line
within 40 cycles (Ct < 40) was considered as positive.

Results

Bacteria isolated from the house flies pools were from the external body surface as will as
the internal organs.. Suspension of house flies samples were obtained from household kitchens, cattle
farms, vegetable market, human hospitals and slaughterhouses. The bacteria isolated from these sites
are as presented in Table1. The bacteria identified to the genus and species level were Escherichia
coli, Klebsiella pneumoniae, Proteus vulgaris, Enterobacter, Enterococcus faecalis, Staphylococcus aureus in
addition to unknown bacteria.

Only two samples were positive for rotavirus which was isolated in pools of flies collected in
cattle farms (1 isolate) and vegetable markets(1 isolate).
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Total No.of bacterial

Collection Sites Micro-organisms isolated .
isolates

E.coli (15)

Klebsiella pneumoniae(23)
Proteus vulgaris(10)
Staphylococcus aureus(20)
Enterococcus faecalis(6)
Unknown spp(2)

Human hospitals 76

E.coli (3)

Klebsiella pneumoniae (8)
Cattle farms Proteus vulgaris (2) 18
Enterococcus faecalis (5)
Rotavirus (1)

E.coli (5)

Klebsiella pneumoniae (2]
Enterococcus faecalis (4)
Rotavirus (1)

Vegetable markets "

Klebsiella pneumoniae (3)
Household kitchens Staphylococcus aureus (2] | 10
E.coli (5)

Klebsiella pneumoniae (3)
Slaughter houses Proteus vulgaris (2) 8
Enterococcus faecalis (3)

Table 1 Bacterial and rota virus isolates from pools of house flies collected in different areas in
Khartoum state

Discussion

This study is the first of its kind in Sudan. In the recent years much attention has been given to
the house fly as a potential mechanical vector of disease agent. Several pathogens were identified on
captured flies, including rotavirus.!"”

This study demonstrates that flies carry and presumably disseminate seven bacterial spp as
will as rotavirus, however, further studies are necessary to determine the importance of flies as carriers
of rotavirus. Klebsiella pneumoniae was the most common bacterial pathogen isolated from M.domestica
and was detected in samples collected in all locations.

These organisms have been implicated as a cause of nosocomial infections with multiple antibiotic-
resistant bacteria in hospital environment.['8-19-211

This study also indicated that a variety of bacteria species were isolated from house flies in
the hospital setting. Some of the bacterial species isolated are causative agents for diarrhea and food
poisoning and other disease conditions. Gram negative bacteria are known to be pathogenic and are
usually associated with immunosuppression or malignancy but occasionally are seen in apparently
normal hosts.”! Klebsiella spp is present in the respiratory tract and faeces and at a small proportion
causes bacterial pneumonias. It occasionally produces urinary tract infection and bacteremia with focal
lesions in debilitated patients. Klebsiella spp also cause hospital acquired infections and is associated
with inflammatory conditions of the upper respiratory tract. Enterobacter spp and Proteus vulgaris are
also known to cause urinary tract infection. Enterococcus faecalis often are normal flora but occasionally
cause nosocomial infection®l.

Efforts to decrease the fly population or reduce their numbers in areas in which people live
and eat would be a reasonable approach to decreasing diarrheal disease and nosocomial infection.
Prospective Studies performed before and after active interventions to reduce the fly populations may
be required to determine the importance of flies in disseminating enteric pathogens. Our work suggests
that such a study would be worthwhile.

Conclusion
Houseflies can play important roles in the epidemiology and transmission of bacteria and

rotavirus infections in Khartoum State,Sudan.

International Journal of Biotechnology and Bioengineering, Volume 7 Issue 2, Febuary 2021.



Bacterial and Rotavirus Contaminations of Adult House Flies (Musca domestica), Captured from Khartoum State, Sudan.

References
[1] Fotedar R, Banerjee U, Singh S, Shriniwas V, Verma AK. The housefly (Musca domestica) as a carrier of
pathogenic microorganisms in a hospital environment. J Hosp Infect. 1992;20(3):209-15.

[2] Forster M, Klimpel S, Sievert K. The house fly (Musca domestica) as a potential vector of metazoan parasites
caught in a pig-pen in Germany. Vet Parasitol. 2009;160(1-2):163-7.

[3] Blunt R, McOrist S, McKillen J, McNair I, Jiang T, Mellits K. House fly vector for porcine circovirus on
commercial pig farms. Vet Microbiol. 2011;149:452-5.

[4] Nielsen AA, Skovgard H, Stockmarr A, Handberg KJ, Jorgensen PH. Persistence of low-pathogenic avian
influenza HSN7 and H7N1 subtypes in house flies (Diptera: Muscidae). J Med Entomol. 2011; 48(3):608—14.

[5] Davari B, Khodavaisy S, Ala F. Isolation of fungi from housefly (Musca domestica L.) at slaughter house and
hospital in Sanandaj, Iran. J Prev Med Hyg. 2012;53(3):172—4

[6] Nazni, W.A., Seleena, B., Lee, H.L., Jeffery, J.1, T. Rogayah, T.A.R. and Sofian, M.A. Bacteria fauna from the
house fly, Musca domestica (L.). Trop Biomed. (2005); 22(2): 225-231

[7] Emerson PM, Bailey RL, Walraven GEL, Lindsay SW. Human and other faeces as breeding media of the
trachoma vector Musca sorbens. Med Vet Entomol 2001 ;15:314—20.

[8] Davari B, Kalantar E, Zahirnia A, Moosa-Kazemi S. Frequency of resistance and susceptible bacteria isolated
from house flies. Iran J Arthropod Borne Dis 2010; 4:50—S5.

[9] Echeverria P, Harrison BA, Tirapat C, McFarland A. Flies as a source of enteric pathogens in a rural village in
Thailand. App Environ Microbiol 1983;46:32—6.

[10] Fotedar R, Banerjee U, Samantray JC, Shriniwas. Vector potential of hospital house flies with special reference
to Klebsiella species. Epidemiol Infect 1992;109:143—7.

[11] Fotedar R, Shriniwas BU, Samantray JC, Nayar EAV. Nosocomial infections: cockroaches as possible vectors
of drug-resistant Klebsiella. T Hosp Infect 1991;18:155—9.

[12] Rajendran J, Pandian RS. Microbial flora isolated from an urban population of non-biting vector Musca
domestica and their susceptibility to antibiotics. Asian J Microb Biotechnol Environ Sci 2003;5:381—S5.

[13] Taye A, Alemayehu W, Melese M, Geyid A, Mekonnen Y, Tilahun D, et al. Seasonal and altitudinal variations
in fly density and their association with the occurrence of trachoma, in the Gurage zone of central Ethiopia. Ann
Trop Med Parasitol 2007;101:441—3S.

[14] Barin A, Arabkhazaeli F, Rahbari S, Madani SA. The house fly, Musca domestica, as a possible mechanical
vector of New-castle disease virus in the laboratory and field. Med Vet Entomol 2010;24:88—90.

[15] Hemmatinezhad B, Ommi D, Taktaz Hafshejani T, Khame-sipour F. Molecular detection and antimicrobial
resistance of Pseudomonas aeruginosa from house flies (Musca domestica) in Iran. J Venom Anim Toxins

2015;21:18,http://dx.doi.org/10.1186/s40409-015-0021-z.

[16] Ommi D, Hashemian SM, Tajbakhsh E, Khamesipour F. Molecular detection and antimicrobial resistance
of Aeromonas from house flies (Musca domestica) in Iran. Revista MVZ Cor-doba 2015; 20(Suppl.):4929—36.

[17] Stefan Collinet-A, Sudhir B, Mark F, Deepthi K, et al. Environmental factors associated with high fly densities
and diarrhea in Vellore, India . Appl Environ Microbiol. 2015 ; 1;81(17):6053-8. doi: 10.1128/AEM.01236-15.

[18] Kerr KG, Snelling AM. Pseudomonas aeruginosa: a formidable and ever-present adversary. J Hosp Infect.
2009; 73(4):338-44.

[19] Durojaiye OC, Carbarns N, Murray S, Majumdar S. Outbreak of multidrug-resistant Pseudomonas aeruginosa
in an intensive care unit. J Hosp Infect. 2011;78(2):154-5.

[20] Murray PR (1999). Manual of Clinical Microbiology, seventh ed. ASM Press. Whington, DC.

[21] Graczyk, T.K., Knight, R., Gilman, R.H. & Cranfield, M.R. (2001). The role of nonbiting flies in the
epidemiology of human infectious diseases. Microbes Infection 3(3): 231-235.

International Journal of Biotechnology and Bioengineering, Volume 7 Issue 2, Febuary 2021.



