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Abstract

Project Code : MRG5380283

Project Title : Seasonal prevalence of house fly and blow fly with assessment of
mechanical vector capability for pathogenic enteric bacteria in districts with high and low

diarrhoeal disease incidence in Ubon Ratchathani province, Northeast Thailand

Investigator : Dr.Tarinee Chaiwong Ubon Ratchathani University

E-mail Address : tarinee_cw@hotmail.com, tarinee.4004@gmail.com

Project Period : 2 years

Abstract:

The association of flies as mechanical vectors of pathogens causing
gastrointestinal illness has been documented in various parts of the world. Current
research involving the distribution and abundance of medically important flies in

Thailand is limited. Moreover, the role of the house fly, Musca domestica, and the blow

fly, Chrysomya megacephala, which are the two most prevalent fly species (=®90%) in
urban areas of Thailand, as carriers of the bacterial pathogens associated with
diarrhoeal disease in Ubon Ratchathani has not yet been studied. There are three main
objectives of this study. The first is to investigate the seasonal distribution and
abundance of medically important flies in the Muang Ubon Ratchathani district, an area
of high diarrhoeal disease incidence and Warinchamrap District, an area of low
diarrhoeal disease incidence of the Ubon Ratchathani province. Survey of each district
were conducted at fresh-food markets, garbage piles, restaurants, school cafeterias and
rice paddy fields, where flies may come into contact with both unsanitary locations and
human food. Traps baited with tainted beef were used to collect adult flies at each study
site on a monthly basis from September 2010 — February 2011. The second objective is
to clarify the relationship between M. domestica and C. megacephala with pathogenic
enteric bacteria by isolating and culturing known pathogenic enteric bacteria from both

study areas. The third objective is to determine the relationship between diarrhoeal



disease incidence, which was consisted of data obtained from the Ministry of Public
Health, and fly abundance.

The seasonal distribution and abundance of medically important flies were
collected from September 2010 — February 2011. Customized reconstructable funnel fly
traps baited with 250 grams of 1-day tainted beef were used for fly collections. A total of
11,539 flies were captured, primarily consisting of three main families including:
Calliphoridae (6 species), Muscidae (7 species) and Sarcophagidae (14 species).
Seasonal abundance of medically important fly collected in Muang Ubon Ratchathani
district presented the highest abundance of medically important flies were recovered
from the restaurant sites among 12 months. However, seasonal abundance of medically
important fly collected from five sites in Warinchamrap district, the number of flies was
offered as equally. C. megacephala and M. domestica were the dominant species
collected from both districts at all collection sites. C. megacephala was predominant in
garbage piles, restaurants, school cafeterias and paddy fields while M. domestica was
numerically dominant in fresh-food markets. The current survey identified various
species of medically important flies with close associations to humans and with the
ability to transmit human pathogens in Ubon Ratchathani province.

For isolation of pathogenic enteric bacteria, five flies of each species were
collected using sterilized insect sweep nets from each site every month from September
2010 — February 2011. Bacteria were cultured from individual flies on appropriate
bacterial culture media. C. megacephala and M. domestica were shown to be carriers of
multiple species of bacteria, demonstrating their potential to be mechanical vectors of
human pathogenic bacteria. A total of 15 bacterial genera were isolated, including both
potentially pathogenic and non-pathogenic bacteria. The most common bacterium
isolated from C. megacephala and M. domestica was coagulase-negative staphylococci
followed by Streptococcus group D non-enterococci. Among these were human
pathogenic enteric bacteria including Salmonella sp., Shigella sp., E. coli O157:H7 and
S. typhi, important agents of gastroenteritis. Furthermore, other human pathogens were
found such as Staphylococcus aureus and Pseudomonas aeruginosa. The result of this
study indicated that C. megacephala plays a greater role of mechanical carrier than M.

domestica. The bacteria described in this study were obtained from C. megacephala



and M. domestica within human habitats presenting a potential human risk for disease
transmission.

Total 9,450 diarrhoeal disease cases were reported by UbonRatchathani Public
Health Office during September 2010 — August 2011. The number of diarrhoeal disease
cases in Muang Ubon Ratchathani and Warinchamrap district yielded a total of 5,099
and 4,351 cases, respectively. The highest number of diarrhoeal disease cases in
Muang Ubon Ratchathani and the Warinchamrap district were also show in January.
The results of seasonal number of C. megacephala and M. domestica positive for S.
typhi and E. coli 0157:H7 (EHEC) collected from all sites was shown as the same trend
of diarrhoeal disease cases from two districts.

This study providing crucial information that may be used for developing control
and sanitation management plans in this particular area. Further studies should address
the impact of climatic, temporal and fly species interactions on the bacteria carried by

medically important flies in this region of Thailand.
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