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Abstract: The research work was conducted for isolation and identification of 

potential pathogenic bacteria from blow fly (Calliphora spp.) and to investigate 

their antibiotic susceptibility. For this purpose, 20 blow flies were collected from 4 

selected areas (Curzon Hall, Dhaka Medical College Hospital, Fruit Store and Fish 

Market) of Dhaka city. A total of 40 samples (20 from external surface and 20 from 

alimentary gut homogenates) were prepared from the blow flies. Among the total 

20 flies, 3(15%) were collected from Curzon Hall and 5(12.5%) isolates were 

obtained from them; 6(30%) flies were collected from DMCH which had 11(27.5%) 

isolates; 5(25%) flies were collected from fruit stores and 10(25%) isolates were 

collected from there; 6(30%) flies were collected from fish market and 14(35%) 

isolates were collected from there. The isolated bacteria were presumptively 

identified as Escherichia coli, 12 (30%); Salmonella spp., 8 (20%); Shigella spp., 

4(10%); Enterobacter spp., 3 (7.5%); Klebsiella spp., 2 (5%); Bacillus spp., 7 

(17.5%) and Staphylococcus spp., 4 (10%) in number which were based on 

morphology as observed under microscope as well as cultural and biochemical 

properties. All of these isolates were resistant to various antibiotics. Bacterial 

susceptibility showed that E. coli isolates were highly resistant (66.6%) to 

Penicillin, Salmonella spp. mostly resistant (62.5%) to Penicillin and Tetracycline. 

Klebsiella spp. Isolates were 100% resistant to Penicillin and 100% sensitive to 

Ciprofloxacin, Imipenem and Tetracycline. In case of Shigella spp. and 

Enterobacter spp., 75% and 100% isolates were resistant to Penicillin respectively. 

Among the Staphylococcus spp. isolates, 75% were resistant to Ampicillin and 

Penicillin. In case of Bacillus spp. isolates, 57.2% were resistant to Penicillin and 

100% sensitive to Imipenem. Antibiotic resistance of these species affect our 

human health also. This study demonstrated the potential of blow flies as a vector 

of various pathogenic microorganisms and a mode of transmission of antibiotic 

resistance. 
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INTRODUCTION 

The blow fly (Family: Calliphoridae) is a dipteran fly. It is one of the most 

abundant and common flies in our surroundings and serving as vector for some 

of the diseases affecting humans (Pava-Ripoll et al., 2012). It is widely 

distributed insect and found all over the world. Calliphora is the most common 

genus in Bangladesh. Most of the blow flies are active in day time and very few 

are nocturnal. The adult females are nuisance pests. They bustle around in 

houses searching for places or medium to lay their eggs. They breed in garbage 

and moist, dirty places. They are carriers of various important microorganisms 

(Banjo et al., 2006). From many points of view blow flies are considered 

medically important insects. Adult flies vex humans and economically important 

animals (Sukontason et al., 2007). This species is considered as the mechanical 

conveyor of various pathogens (Monzon et al. 1991; Maldonado and Centeno 

2003; Sukontason et al. 2007) and can cause myiasis (Kumarasinghe et al. 

2000). It can be a general interior trouble (Greenberg 1971). Flies have the 

ability to transmit pathogens between different environments. They play as one 

of the most important vectors of human diseases worldwide (Zhang et al., 2017). 

Many researchers have studied that specimens of blow fly are found associated 

with cases of human death (Lee 1996; Carvalho et al. 2000; Lee et al. 2004; 

Sukontason et al. 2005).Blow flies have been found to propagate the etiological 

agents of typhoid and paratyphoid fevers, bacillary dysentery, cholera, hematic 

carbuncles, bovine mastitis (garget), conjunctivitis and poliomyelitis (Greenberg, 

1971). These fly species have also been recorded capable of carrying cysts of 

many protozoans, such as Entamoeba histolytica, Entamoeba coli, Giardia 

intestinalis and the eggs of some helminthes (Sales et al., 2002). Multi-drug 

resistance (MDR) has become a serious problem for the treatment of human 

infections. Several insects like flies, cockroaches have been reported to carry 

multi-drug resistant bacteria, thereby aiding in transmission of these bacteria as 

well as drug resistance genes among bacterial population as well as from 

bacteria to human and other animals (Akter et al., 2017).Though the blow flies 

are very abundant in Dhaka city, there is not have enough information about 

their role as mechanical transmitters of pathogenic bacteria. 

 

MATERIAL AND METHODS 

The study was conducted in Entomology Laboratory, Department of Zoology 

and Microbiology Laboratory, Department of Microbiology, University of Dhaka. 
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To collect blow flies four specific locations were selected. The locations were 

Curzon Hall, Dhaka Medical College Hospital (DMCH), Fruit stores and Fish 

Market of Ananda Bazar. 

The flies were collected by sterilizing insect net and hand picking. For microbial 

process, blow flies were collected using sterile screw capped jar. Inside the jar 

there was some cotton which was mixed with chloroform for anesthetizing. 

Collected blowflies were placed into the sterile tube individually inflicting 

minimal injury to them. Identification was made by examining the fly inside test 

tube under a dissecting microscope and following standard taxonomic keys 

(Gupta et al., 2011). After identification, 9 ml of sterile saline (0.85%) was added 

to the tube containing blow flies. And the fly was thoroughly shaken for two 

minutes in the vortex machine. The wash was taken as external body 

homogenate sample (Fotedar et al., 1992). After external body washing, the flies 

were soaked in 70% ethanol for five minutes to decontaminate their external 

surface and dried, followed by washing with sterile saline to remove traces of 

ethanol. The alimentary tract of flies was aseptically dissected out using 

autoclaved sterilized entomological dissecting needles under a dissecting 

microscope. The instrument was dipped in ethanol and flamed between 

dissections. The excised gut was homogenized in 9 ml of sterile normal saline 

water. Then it was diluted. 

Twenty blow flies were collected for the experiment. From there a total of 40 

samples consisting of 20 external body surface and 20 gut homogenates were 

analyzed. All collected homogenate were cultured by using spread plate 

technique into Nutrient Agar (NA) media and M-FC media followed by incubation 

at 37°C for 24 hours. Growth on all plates were observed and the number of 

bacteria colonies were counted. To obtain pure culture, isolated colonies were 

subcultured on NA media. To identify the presence of potentially pathogenic 

bacteria, the samples were also subcultured on Mac Conkey media and Mannitol 

salt agar. Morphological properties of colonies (size, shape, elevation, color, 

consistency, opacity, pigmentation) developed after incubation on Mac Conkey, 

M-FC and MSA agar plates were carefully studied and recorded. 

Gram staining was accomplished to determine the size, shape, arrangement and 

gram reaction to isolated organisms. The steps were followed by Pelczar et al. 

(1993). 

      The presumptive identification of isolates was done by performing various 

biochemical tests. For Gram-negative bacteria motility test, indole test, citrate 

utilization test, lactose fermentation test and glucose fermentation test in 

Kingler’s Iron Agar (KIA) were performed. For Gram-positive bacteria catalase 
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test and oxidase test were performed. All the tests were accomplished by 

following the standard protocol as described in Bergey’s Manual of Systematic 

Bacteriology (Garrity, 2001). 

Antibiotic susceptibility testing of bacterial isolates was done by Kirby Bauer 

disk diffusion method using Mueller Hinton Agar (MHA) plate. Commercial 

antimicrobial discs were used which include: Ampicillin (AMP 25), Penicillin-G 

(P), Chloramphenicol (C), Tetracycline (TE), Ciprofloxacin (CIP), Amoxicillin 

(AML), Imipenem (IMI), Erythromycin (E). 

 

RESULTS AND DISCUSSION 

Bacteriological characteristics of 20 blow flies were investigated. A total of 40 

samples were prepared from the blow flies.  

Among the total 20 flies, 3(15%) were collected from Curzon Hall and 5(12.5%) 

isolates were obtained from them; 6(30%) flies were collected from DMCH which 

had 11(27.5%) isolates; 5(25%) flies were collected from fruit stores and 10(25%) 

isolates were collected from there; 6(30%) flies were collected from fish market 

and 14(35%) isolates were collected from there (Table-1).  

 

Table 1: Distribution of collected flies and their isolates 
 

 
 
 
 

 
 
 
 

Among the 40 isolates 19(47%) were collected from the external surface and 

21(53%) from the alimentary gut. Based on biochemical tests and growth on 

selective media the isolates were presumptively identified as E. coli (30%), 

Salmonella spp. (20%), Bacillus spp. (17.5%), Shigella spp. (10%), Staphylococcus 

spp. (10%), Enterobacter spp. (7.5%) and Klebsiella spp. (5%) (Table 2). It was 

observed that 47% bacteria was isolated from external body surface and 21 

(53%) bacteria was isolated from gut. Among them Klebsiella was found only on 

the body surface, Shigella and Enterobacter was found only in the gut and the 

rest of the bacterial species was isolated from both external body surface and 

gut. Seven types of bacteria species were isolated in which 5 (E.coli, 

Enterobacter, Salmonella, Shigella, Klebsiella) were Gram-negative while the 

other 2 (Bacillus and Staphylococcus) were Gram-positive bacteria. Among the 

isolated Gram-negative bacteria, E. coli was the most dominant and among the  

Name of place Number of 

Fly 

Percentage 

of Fly 

Number of 

isolates 

Percentage 

of isolates 

Curzon hall 3 15% 5 12.50% 
DMCH 6 30% 11 27.50% 
Fruit store 5 25% 10 25% 

Fish Market 6 30% 14 35% 
Total 20 100% 40 100% 
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Table 2: Percentage of different bacteria between external surface and gut 

 

 

Gram-positive, Bacillus spp. was higher in number (Table 3, Table 4). Most of 

these bacteria are associated with diseases in human. E.coli, Enterobacter, 

Salmonella, Shigella, Klebsiella are commonly associated with infections of the 

intestinal tract, while Staphylococcus aureus can cause skin infection and food 

poisoning(Forster et al., 2009). Bacillus cereus also causes diarrhea (Chen et al., 

2019; Thirkell et al., 2018). Haghi et al., (2018) and Humphrey et al., (2007) 

similarly showed that the house flies carried bacteria on their external body 

surface as well as inside the body. According to Akter et al., 2017 and Graczyk 

et al., 2001, filth flies such as Sarcophagidae, Calliphoridae and Muscidae 

played important roles in the transmission of human and animal pathogens. 

These insects were closely associated with animals, humans and their food 

stuffs. The current study also showed that blow flies carried different bacterial 

pathogens. So far, human pathogenic bacteria are not reported to multiply in 

blow flies, suggesting that these flies act as mechanical vectors, rather than 

being involved in biological transmission of pathogens. Identified isolates were 

tested for their antibiotic susceptibility against eight commonly used antibiotics. 

The diffusion zone breakpoints recommended by Clinical and Laboratory 

Standards Institute (CLSI) guidelines for Staphylococcus aureus ATCC 25923 

and Escherichia coli ATCC 25922 were used and the isolates were categorized to 

Sensitive (S), Intermediate (I) or Resistant (R) (Limbago, 2001).Most of the E. coli 

isolates were resistant to those antibiotics. The highest resistance pattern 

(66.6%) was found against Penicillin and the lowest (33.3%) was found against 

Chloramphenicol antibiotic. It was found that 100% Klebsiella spp. were 

sensitive to Ciprofloxacin, Imipenem and Tetracycline, while all of them were 

resistant to Penicillin. Among the Salmonella spp. isolates, highest (87.5%) 

susceptibility was observed to Chloramphenicol and highest (62.5%) resistance 

was found against Tetracycline and Penicillin. Among 4 isolates of  

Name of bacteria isolates Number of bacteria Total Percentage 

External 

body surface 

Gut 

Gram negative 

E. coli 6 6 12 30.00% 
Klebsiella spp. 2 0 2 5% 
Salmonella spp. 5 3 8 20.00% 
Shigella spp. 0 4 4 10% 
Enterobacter spp. 0 3 3 7.50% 

Gram positive\\ 

Bacillus spp. 5 2 7 17.50% 
Staphylococcus 
spp. 

1 3 4 10%  

Total  19 (47%) 21(53%) 40 100% 
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Table 3: Biochemical test result of Gram-negative isolates collected from 4 selected areas 

 

Study 

area 

Isolate no. Gram stain Biochemical test Presumptive 

Identification Kingler's Iron Agar Test 

C
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Curzon 

Hall 

C - 1,4 Gram-negative rod + + - - + - + Salmonella spp. 

C - 3,5 Gram-negative rod + + + - - - + E. coli 

 

 

 

DMCH 

C -

6,11,12,16 

Gram-negative rod + + + - - + - E. coli 

C - 9 Gram-negative rod + + - - + - + Klebsiella spp. 

C - 10, 15 Gram-negative rod - - - - + + - Salmonella spp. 

C - 13 Gram-negative rod - + - - - - - Shigella spp. 

 

 

Fruit 

Store 

C - 17,21,23 Gram-negative rod + + + - - + - E. coli 

C - 18,22 Gram-negative rod - + - - + + - Enterobacter spp. 

C - 19,24 Gram-negative rod + - - - + + - Salmonella spp. 

C - 26 Gram-negative rod + + - - - - + Shigella spp. 

 

 

 

 

Fish 

Market 

C - 28 Gram-negative rod + + - - + + - Enterobacter spp. 

C - 30,37 Gram-negative rod - + - - - + + Salmonella spp. 

C - 31,36,38 Gram-negative rod + + + - - + + E. coli 

C - 39 Gram-negative rod - + - - + - + Klebsiella spp. 

C - 33,40 Gram-negative rod - - - - - - - Shigella spp. 

 
 
Table 4: Biochemical test result of Gram-positive isolates collected from 4 selected areas 

 

Study area Isolate no. Gram stain Biochemical test Presumptive 

Identification Catalase Oxidase 

Curzon Hall C - 2 Gram-positive rod + - Bacillus spp. 

DMCH C - 7 Gram-positive rod + + Bacillus spp. 

C - 8,14 Gram-positive cocci + - Staphylococcus spp. 

Fruit Store C - 20 Gram-positive cocci + - Staphylococcus spp. 

C - 25 Gram-positive rod + - Bacillus spp. 

Fish Market C - 27,32,34,35 Gram-positive rod + + Bacillus spp. 

C - 29 Gram-positive cocci + - Staphylococcus spp. 

 

Shigella spp. most of them were resistant (75%) against Penicillin and mostly 

sensitive (75%) to Tetracycline (Table-5). 
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It was observed that, 3 isolates of Enterobacter spp. were equally susceptible and 

resistant against these antibiotics. All of the 3 isolates (100%) were resistant 

against Penicillin antibiotic. Most of the isolates of Staphylococcus spp. were 

resistant. Among them, they were mostly resistant (75%) against Penicillin and 

most susceptible (75%) to Ciprofloxacin antibiotic. It was found that most of the 

isolates of Bacillus spp. were sensitive to these antibiotics. Among these all of 

the isolates (100%) were susceptible to Imipenem antibiotic (Table-5). Pai et al., 

(2005) isolated similar antibiotic resistant pathogenic bacteria such as S. 

aureus, Enterococcus spp., P. aeruginosa, K.pneumoniae, E. coli, S. marcescens, 

and Proteus species isolated from household cockroaches. To further understand 

the significance of the presence of these multi-drug resistant bacteria in blow fly, 

it is important to investigate how long these pathogens remain viable on the fly 

or whether these antibiotic resistance genes are located on mobile genetic 

elements like plasmids, which would increase the chance of spreading the 

resistance.  

       It is also worth investigating whether the antibiotic resistant bacteria in 

blow flies have any impact on the normal microflora present in the flies or on the 

life cycle of these insects.  

The presence of antibiotic resistant potential human pathogens in blow fly 

observed in the current study is alarming and a serious public health concern. 

Reduced effectiveness of antibiotics results in greater patient mortality rates, 

prolonged hospitalization and increased health care cost. It is therefore essential 

to take suitable steps to control the bow flies and to regularly monitor the 

presence of the multi-drug resistant human pathogens in these flies.  
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