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Abstract 
Background and Objectives: This study was conducted to examine and isolate bacteria from the 

External surface of the adult house fly Musca domestica body from four regions in Kerbala/Iraq during 

March 2023, and to test the biological effectiveness of the cold aqueous extract of Mentha spicata 

leaves in the growth of four species of bacteria isolated from the external surface of the insect’s body 

Houseflies. 

Materials and Methods: Adult house flies were collected from different residential regions in the 

governorate and transported to the laboratory, and laboratory experiments were conducted on them. 

Diagnostic and biochemical tests were investigated for these isolates, the effect of cold aqueous extract 

of Mentha spicata leaves on the bacterial isolates using agar well diffusion method was also 

determined.  

Results: The results of the isolates obtained showed the presence of many bacteria, including 

Escherichia coli, which had the highest percentage of isolates, Klebsiella pneumonia, Enterobacter 

spp., Shigella, Staphylococcus aureus, and Staphylococcus sciuri.  
 It was demonstrated that cold aqueous extract of M. spicata has antibacterial effects which showed 

inhibition of the growth diameters of the bacterial species for both S. aureus and Enterobacter spp., 

reduced growth of E. coli and K. pneumonia, which were under the influence of different 

concentrations of cold aqueous extract of M. spicata leaves, was absent or weak.  

Conclusion: The obtained results indicated that the housefly contributes to the infection of diseases 

caused by pathogenic bacteria and are potential vectors of a wide range of pathogenic organisms, This 

study examines the importance of the mint plant in treating tow species of pathogenic bacteria, 

Enterobacter spp. and S. aureus, which works to reduce the inflammatory reaction in humans. 

 

Keywords: Bacterial pathogens, House fly, mechanical vectors, Mentha spicata, biological 

effectiveness 

 

Introduction 

The housefly insect, Musca domestica belongs to the Diptera order of the Muscidae family. 

This insect is considered a medical and veterinary insect due to its importance in transmitting 

pathogens, including bacteria that are transmitted between animals and humans (Hussein and 

John 2017) [22] such as Bacteria, Fungi, Viruses, Tapeworms, and Protozoa (Getachew et al. 

2007; Hogiette and Amendt 2008) [16, 21], as house flies are mechanical vectors for many 

infectious diseases such as Salmonellosis, Shigellosis, Cholera, and skin infections (Nazari et 

al. 2017), and for many pathogens, including Staphylococcus bacteria, Enterococcus spp., 

Escherichia coli, Shigella spp., Bacillus anthracis, Corynebacterium spp., Chlamydiales and 

some other parasitic organisms (Olsen 1998; Nmorsi et al. 2007) [30, 29], as this insect is tight 

related, the prevalence and transmission of several acute conditions that cause gastroenteritis 

and trachoma among young children and infants in developing countries, bacterial resistant 

to antibiotics in hospitals (Graczyk et al. 2001) [18]. 

 And that the continuous movement of house flies and their frequency on different places of 

animal waste, dirt, and human resources such as food and excremental waste for the purpose 

of feeding them, which leads to the spread of diarrhea, and this in turn works to increase the 

number of house flies is high (Pava-Ripoll et al. 2015) [31] as well as being one of the main 

pests causing health problems in the environment (Graczyk et al. 2005; Service 2012; Sarwar 

2016) [19, 34, 33], and Service (2012) [34] explained that the transmission of diseases by adult  
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houseflies is carried out by multiple mechanisms, namely: 

mouth parts, body hair of the insect, feet contaminated with 

pathogens, and one of the most important methods of 

transmission is the vomit and excrement of the adult insect 

on food during their feeding, and this was confirmed by a 

study Al-Maaly (2020) [3] of the transfer of house flies to 

bacterial pathogens, as these adults were collected from the 

animal barns of the College of Veterinary Medicine at the 

University of Baghdad for the year 2018, as six bacterial 

species were isolated from the external surface of Musca 

domestica, these species included E. coli with a percentage 

of 46.6%, Klebsiella with a percentage of 6.6%, Salmonella 

with a percentage of 6.6%, Pseudomonas with a percentage 

of 3.3%, Streptococcus with a percentage of 50% and 

Staphylococcus with a percentage of 20%. 
The study of Al-Rahimy et al. (2023) [4], confirmed the 

registration of ten species of insects belonging to the family 

of Muscidae of medical importance in Kerbala Governorate 

in four locations (City Center, Al-Hindiya District, Al-

Husseiniya District. and Ain Al-Tamr District), where the 

largest number of these were recorded Species in the Al-

Hindiya region, where they numbered 236 insects, and the 

highest percentage of insects of medical importance was 

recorded at 45.91%, while in residential areas the 

percentage of insect numbers reached 32.8%. As this study 

confirmed that the number of collected species varied 

according to the collection areas and their locations, as the 

Al-Hindiya District recorded the largest number of species, 

and this study noted that the M. domestica insect 

represented the highest percentage, amounting to more than 

50% compared to the rest of the species of medical 

importance belonging to the family Muscidae.  
 Antibiotics are a commonly used method to eliminate 

pathogenic bacteria, as they are of great importance for 

maintaining human health. However, the repeated and 

indiscriminate use of antibiotics in treating bacterial 

infections has led to an increase in the number of bacterial 

strains with multiple drug resistance, which has led to a 

decrease in the effectiveness of antibiotics in treating 

bacterial infections. It is considered one of the biggest 

challenges that humans face due to the toxic reactions it 

causes in the body. Therefore, there is an urgent need to 

develop strategies that are important to limit the spread and 

development of resistant bacterial strains. One of the most 

important of these strategies is the introduction of plant 

extracts in laboratory experiments to eliminate Pathogenic 

bacteria, as scientists were previously interested in 

medicinal plants for a long time and they were introduced as 

a means of treating It is used in many cases because it does 

not contain side effects, has a rapid therapeutic effect, and is 

able to put the human immune system in good condition. It 

also works as an inhibitor and killer of the growth of 

pathological bacteria inside the human body. 

The mint plant, Mentha spicata, belongs to the Lamiaceae 

family, which consists of three main components, which are 

essential oils, flavonoids, and terpenes (Monoterpenes and 

sesquiterpenes) (Bozovic et al. 2015; Kapp et al. 2020) [6, 7], 

and it is a medicinal plant used by Humans treat diseases, 

which also shows vital activity against pathogenic bacteria 

and fungi (Mezaal 2013; Snoussi et al. 2015) [8, 9]. 

The presence of house flies in residential areas constitutes a 

great danger to human health because of their ability to 

transmit pathogens between individuals, including bacteria, 

so the current research came to educate people about the 

dangers of house flies and eliminate them in correct and safe 

ways for public health, one of these methods is the use of 

plant extracts that are safe for human health and the 

environment, including the cold water extract of the mint 

plant Mentha spicata. 

 

Materials and Methods 

Description of the study area 

The study was conducted in the Kerbala governorate, 

located to the southwest of Baghdad, with coordinates 

44.03332° E and 32.61667° N (Figure 1). The governorate 

consists of three main districts (Kerbala district and includes 

the districts of Al-Husseiniya and Al-Hur), while it includes 

(Al-Hindiyah district center ˮ Tuwaireej ʺ Al-Khairat and 

Al-Gadol Al-Gharbi sub-districts) and (Ain al-Tamr 

district), it is distinguished by its soft land, and it is about 

thirty kilometers away from the Euphrates River in the west. 

It relies for irrigation, drinking, and agriculture on the 

waters of streams and the Husseiniya River branching from 

the Euphrates River. Its climate is semi-desert, it is hot in 

summer and relatively cold in winter, and the amount of rain 

decreases in warm seasons, so the climatic and 

environmental factors seem very suitable for the 

development of flies. 

 

 
 

Fig 1: Map of Iraq in which the position of Kerbala governorate 

and its four residential districts 
 

Collect housefly samples 

Samples of adult house flies were collected from four 

residential areas in Kerbala governorate (Al-Amel 

neighborhood, Saif Saad neighborhood, Al-Islah 

neighborhood, and Al-Hindiyah district) using an insect net 

during March 2023, at times from 7 am to 5 pm the day to 

determine the presence of Bacteria on the bodies of house 

flies, and were transferred to the laboratory to conduct 

experiments on them, as (80) adults of house flies were 

taken from the samples collected from the regions (20 adults 

randomly from each region), to find the relationship 

between the spread of flies and the transmission of bacterial 

diseases, and The insects included in the study were 

diagnosed at the University of Kerbala/ College of 

Education for Pure Sciences - Department of Biology by 

Prof. Dr Rafid Abbas Al-Essa specializes in Medical 

Entomology. 

 

Preparation of plant extracts 

Collecting plant samples 

The leaves of the mint plant M. spicata were collected from 

the markets of Karbala Governorate during January 2023. 

They were dried in places with good ventilation and 

lighting, away from sunlight. They were ground with a 
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grinder and placed in opaque glass. The name of the plant 

was recorded on them and kept in the refrigerator. Until use. 

 

Diagnosis of plant samples 

The plant under study was identified by Assis. Prof. Dr. 

Khansa Shaheed Abdel-Aali at the University of Karbala - 

College of Science - Department of Biology, as the mint 

plant Mentha spicata. 

 

Prepare the cold aqueous extract 

The cold aqueous extract of the mint plant M. spicata was 

prepared according to the method of Riose et al. 1987 [10]. 

The extract was sterilized by taking 1 g of the dry extract 

and dissolving it in 2 ml of sterile distilled water, thus 

obtaining the standard concentration of 200 mg/ml 

Membrane filters (0.22 m) were used, which is a method for 

sterilizing the plant extract as it works to prevent the 

passage of germs through it. From the standard 

concentration, the following dilutions were prepared (400, 

600, 800) mg/ml used in the research. 

 

Isolation and identification of bacteria 

In the laboratory, house flies were transferred individually 

from the net into sterile tubes to prevent cross-

contamination between flies and killed by placing them at -

20 °C, putting 1 ml of sterile physiological saline into each 

tube, and gently agitating by inversion for one minute. After 

placing the fly inside it, then the fly was removed from the 

saline solution using sterile forceps, and the solution 

containing the germs that were washed from the external 

surface of the fly was taken (Deeb 2015) [11], and the 

samples taken from each residential area were cultivated by 

inoculating the general media such as Nutrient agar 

medium, Nutrient broth with a drop of the solution by 

means of a flame sterilized Henley inoculation loop, and 

these media were incubated in an aerobic condition at a 

temperature of 37 °C for a period of 24 hours, as the 

readings were taken according to growth in the presence of 

bacterial colonies and the presence of turbidity, distinct 

colonies were selected and then sub cultured from the 

general medium to the differential and special media to 

reach pure culture and grow pure bacterial cultures, where 

they were cultured on MacConkey agar, S.S. agar, 

Pseudomonas selective medium with the aim of isolating 

Enterobacter iucea, Blood agar, Eosin methylene blue(the 

selective medium for E. coli bacteria) and Mannitol salt agar 

in order to isolate Staphylococcus aureus. These media were 

incubated at a temperature of 37 °C for 48 hours, and then 

the colonies were examined in pure form under the 

microscope after being stained by Gram (Cheesbrough 

2005) [13]. 

 

Chemical tests 

 Several chemical tests were conducted to identify the types 

of bacterial growth, including: Catalase test, oxidase test, 

Coagulase test, Urease test and IMVIC test (Quinn et al. 

2004; Cheesbrough 2005) [32, 13]. 

 

Identification of isolated bacteria using the Vitek-2 

device: Bacterial isolates were biochemically diagnosed 

according to the Vitek-2 automated system report, and 

according to the manufacturer's instructions (BioMerieux 

Company/France). The bacterial suspension was prepared 

by transferring several of bacterial colonies to be diagnosed 

from a pure culture that had been previously purified at the 

age of (18-24) hours into 3 ml of sterile saline (0.45% 

sodium chloride solution), and the turbidity was controlled 

using Turbidity control device (Densi-Chek) to 0.5 

McFarland for Gram-negative bacteria and 0.63 McFarland 

for Gram-positive bacteria. Gram stain, as Gram-negative 

bacteria are diagnosed with a cassette (GN-ID) Gram 

Negative Identifier and Gram-positive bacteria with a 

cassette (GP-ID) Gram Positive Identifier, It is a completely 

closed system, it is not necessary to add any automatic 

reagents. The card was placed on the cassette designed for 

use with the Vitek-2 system, placed in the device, 

automatically filled in a sealed vacuum chamber, incubated 

at 35.5 °C and automatically subjected to colorimetry (With 

a new reading) every 15 minutes for a maximum incubation 

period of 8 hours. Data were analyzed using the Vitek-2 

database by actively identifying the organism starting 180 

min after the start of incubation (Karagos et al. 2015; Ghali 

2022) [23, 17]. 

 

Antibacterial activity of plant extract 

The biological activity of the antibacterial plant extract of 

the cold-water extract of the mint plant M. spicata was 

calculated using the agar well diffusion method (Shen et al. 

2006) [1]. Mueller-Hinton agar plates were inoculated with 

bacterial strains of S. aureus, E. coli, K. pneumonia, 

Enterobacter sp. and Shegilla Spread on all sides of the dish 

using a sterile glass L-shape spreader. Before inoculation, 

the bacterial strains were placed in physiological saline 

solution, suspended in Suspension solution, and then 

adjusted to 0.5 McFarland standard turbidity (Matuschek et 

al. 2014) [15]. 

Wells with a diameter of 5 mm were prepared using a sterile 

cork borer, and these wells were filled with 0.1 ml of plant 

extract of each concentration (200, 400, 600, 800) mg/ml, 

and sterile distilled water (D.W.) was added to one well, 

Just to be used as a negative control, as added 0.1 ml of 

Ampicillin (1 mg/0.1 ml) for Gram-negative bacteria and 

Ciprofloxacin for Gram-positive bacteria were also added to 

another well to be used as a positive comparison. 

The plates were then incubated at 37 °C for 24 hours, and 

the diameter of the inhibition zone was measured using a 

ruler (Ibekwe et al. 2001) [25]. 

 

Statistical Analysis 

 The data were analyzed using the (SAS) program, and the 

results were compered using the Least Significant 

Difference (LSD) value and the Duncan,s Test at the 

probability level of 0.01 (SAS, 2012). 

 

Results and Discussions 

Results 

Bacterial culture and isolation 

The results of bacterial cultures on the general culture media 

were shown, as 80 bacterial isolates were obtained and gave 

positive results out of (80) samples shown in Table (1), as 

the results of the primary diagnosis of bacteria isolated from 

the external surface of the body of the housefly were shown 

from four Residential areas in Kerbala governorate, which 

showed bacterial growth in the broth and nutrient agar in all 

study regions, As the number of positive samples (+) for the 

study regions was 20 samples for each region as in Table (1) 

(s = 1 means the samples taken from the Al-Amel 

neighborhood, s = 2 means the samples taken from the Seif 
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Saad neighborhood, and s = 3 means The samples taken 

from the Al-Islah neighborhood, and s = 4 means the 

samples taken from the Tuwaireej region(. 

 
Table 1: Results of primary bacterial culture of samples in broth and nutrient agar 

 

Sample media s1=20 s2=20 s3=20 s4=20 

Nutrient broth + + + + 

Nutrient agar + + + + 

No. positive samples 20 20 20 20 

 

The results of the bacterial isolation of E. coli were (40) 

cases out of (80) positive samples, a percentage of them was 

(50%), while Klebsiella bacteria were (25) cases out of (80) 

positive samples and their percentage was (31.25%), 

Enterobacter bacteria were (20) cases out of (80) positive 

samples, and their percentage was (25%), and Shigella 

bacteria were (15) cases out of (80) positive samples, and 

their percentage was (18.75%). Staph. aureus bacteria was 

(10) cases out of (80) positive samples and its percentage 

(was 12.5%), while Staph. sciuri, so it was (35) cases out of 

(80) positive cases, and its percentage was (43.75%) Figure 

2. 

 

 
 

Fig 2: Frequency of Bacterial Isolates 

 

In the current study, Gram-negative bacteria recorded the 

highest percentage of isolation compared to Gram-positive 

bacteria, as E. coli and S. aureus are among the most 

common pathogens, and this result was similar to the results 

of other researchers in their previous studies, they concluded 

that E. coli are the pathogen responsible for urinary tract 

infections for both males and females of different ages, 

followed by S. aureus (Al-Behadliy et al. 2020) [12].  

  

Diagnosis of bacterial isolates 

Primary diagnosis according to cultural characteristics 

on selective and differential media 

The study of the cultural characteristics of bacterial growth 

on different culture media, specific and selective, according 

to the primary classification of the growing bacteria, is 

shown in table (2) according to the companies producing the 

used nutritious media data. Bacterial groups classified as 

Shigella have been isolated on S.S. agar according to 

(Nashiro et al. 2005) [27], Staphylococcus on mannitol salt 

agar (M.S.A.) according to (Simone and Jaine 2007) [35], and 

Enterobacteriaceae such as Escherichia coli and Klebsiella 

sp. and Enterobacter sp. on MacC. agar. 

 

Bacteriology Aspect: Morphological and biochemical 

identification of isolated bacteria 

The primary diagnosis of the isolated bacterial genera was 

based on some basic criteria that included the shape of the 

colonies, their color and appearance characteristics on the 

general culture media, and some differential media such as 

MacConkey agar media, which helps in the development 

and isolation of Gram-negative bacteria only, as well as the 

use of several biochemical tests. For primary diagnosis of 

isolated bacterial species according to the methods 

described (Collee et al. 2007) [14] and as shown in Table (2). 

 

 

Bacterial identification using the Vitek-2 system 

Bacterial isolates were biochemically diagnosed according 

to the Vitek-2 automated system results in the report and 

according to the manufacturer's instructions (BioMerieux 

Company France). The final diagnosis of the isolated 

bacterial species was made using cards (GP-ID and GN) 64 

specialized tests for diagnosing negative and positive 

bacteria gram stains, which is characterized by ease of work 

and accuracy of diagnosis. The probability of diagnosis for 

positive and negative Gram-stained isolates was high 

ranging from (87% - 99%).
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Table 2: Diagnostic and biochemical tests for isolates of Musca domestica 
 

Coagulase Oxidase Catalase S.S. Agar E.M.B. Mac. A M.S.A. 
Gram 

Stain 

Bacterial 

Isolates 

External 

surface 
80 

- - + Pink 
Has a metallic 

green sheen 
Pink It inhibits growth -rod E. coli 

- - + 
Pale pink or off-

white color 
Violet in color Mucous sticky pink It inhibits growth -rod Klebsiella 

- - + Off-white color Dark violet color pale pink It inhibits growth -rod Enterobacter 

- - + 
Colorless without a 

black precipitate 
colorless Pale large It inhibits growth -rod Shigella 

+ - + It inhibits growth No growth appears It inhibits growth golden or yellow +cocci Staph. aureus 

- - + It inhibits growth No growth appears It inhibits growth yellowish grey +cocci Staph. sciuri 

 

Antibacterial activity of plant extract 

The results of a study showed the biological effectiveness of 

the cold water extract of M. spicata leaves against the 

species of bacteria isolated from the external surface of 

house flies that were collected from four residential areas in 

Kerbala Governorate / Iraq and were diagnosed through 

Morphological and biochemical diagnosis of the bacterial 

isolates and using the Vitek-2 system. E. coli, K. 

pneumonia, Enterobacter spp., Shigella, and Staphylococcus 

bacteria were treated S. aureus and S. sciuri. 

 

Antibacterial activity of plant extract 

The results of a study showed the biological effectiveness of 

the cold water extract of M. spicata leaves against the 

species of bacteria isolated from the external surface of 

house flies that were collected from four residential areas in 

Kerbala Governorate / Iraq and were diagnosed through 

Morphological and biochemical diagnosis of the bacterial 

isolates and using the Vitek-2 system. E. coli, K. 

pneumonia, Enterobacter spp., Shigella, and Staphylococcus 

bacteria were treated S. aureus and S. sciuri. 

The results indicated a positive effect of the aqueous extract 

of the M. spicata on the appearance of average inhibition 

zone when treated for Enterobacter spp. and S. aureus. By 

observing the average diameter of the inhibition zones 

reached (5.00, 9.00, 18.00, 20.16) mm respectively when 

treated Enterobacter spp., and average diameter of 

inhibition zones reached (20.00, 25.00, 31.00, 34.40) mm 

respectively when treated S. aureus with concentrations as 

(200, 400, 600, 800) mg/ml, compared of the inhibition 

zones when using the antibiotics Ampicillin for Gram-

negative bacteria and Ciprofloxacin for Gram-positive 

bacteria were at average diameters of (6 and 29) mm 

respectively, shown in table (3). 

 
Table 3: Antibacterial activity of M. spicata leaves aqueous extract 

on the growth on Enterobacter spp. and S. aureus isolates isolated 

from the external surface of the body of house flies M. domestica 
 

Mean±SD 
Concentration 

S. aureus Enterobacter spp. 

20.00±1.00 D 5.00±1.00 D 200 

25.00±0.50 C 9.00±0.50 C 400 

31.00±0.00 B 18.00±1.50 B 600 

34.40±0.52 A 20.16±0.76 A 800 

1.1645 1.5846 LSD 

00010.  0.0001 P(value) 

*Averages with similar or common letters don,t differ significantly 
 

From the results presented in table (4), it was found the 

effect of the cold aqueous extract of M. spicata had a similar 

effect to both of the bacterial isolates above, but the effect 

differed according to the concentrations of the extract. The 

results of the statistical analysis indicated the significance of 

the differences in the results obtained. 

This was confirmed by the study of Shen et al. (2006) [1] 

when treating a number of bacterial strains with gum arabic 

extract, as it had inhibitory activity against them, including 

S. aureus and Enterobacter spp. and K. pneumonia and E. 

coli. 

The results of the current study confirmed the appearance 

resistance of E. coli, K. pneumonia, and Shigella bacteria to 

the cold aqueous extract of M. spicata leaves when treated 

with the above concentrations, which resulted in the absence 

of inhibition zones, and this is what was stated in the study 

of Attol et al. (2022) [36]. Which confirmed the emergence of 

resistance to E. coli isolated from clinical samples using 

concentrations (0.25-8μg/mL) of both RHAC-ATH and 

RHAC-AMPH prepared chemical compounds. The study of 

Saleh et al. (2023) [37] also confirmed that K. pneumonia 

isolates It was resistant to mint leaf extract at all 

concentrations tested. 

The study of Dwivedi et al. (2012) [38] confirmed the 

antimicrobial effectiveness of M. arvensis leaf extract using 

agar wells dilution and diffusion methods against various 

bacterial pathogens such as S. aureus, P. vulgaris, E. coli, S. 

typhi, and P. aeruginosa, and K. pneumonia, and the extract 

was effective at different concentrations (1:2, 1:4, 1:8) 

against most of the bacteria tested, with the exception of K. 

pneumonia and E. coli. 

Many studies have focused on the antibacterial activity of 

mint leaf extracts, and the effectiveness of M. arvensis and 

nodal callus leaf extracts against S. typhi, S. paratyphi, A. 

baumannii and P. mirabilis, which confirmed that M. 

arvensis leaf extract has antibacterial activity against 

Acinetobacter baumannii with an inhibition zone of 19 mm 

(Johnson et al. 2011) [39]. 

 

Discussions 

M. domestica is a pest spread all over the world and the 

dominant species of flies breed inside animal products, 

homes, restaurants and therefore the continuous movement 

of flies back and forth from feces (Or other animal waste) to 

food and drinking water exposes humans and animals to the 

risks of infection (Khamesipour et al. 2018) [24]. 

 The feeding habits of house flies lead to the adhesion of 

pathogens to parts of its mouth, wings, legs, and other parts 

of its body, with which it returns to human homes and 

animal farms where it lives and completes its life cycle. The 

feces and vomit of the fly may act as a major team for the 

transmission of pathogens (Pava-Ripoll et al. 2015) [31]. 

This study clarified the importance of the house fly as a 

mechanical transmitter of high numbers of microorganisms 

that cause diseases to humans through the external surface 
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of the insect’s body, especially bacteria that reflect the 

environment in which it lives. Many types of Gram-negative 

and Gram-positive pathogenic bacteria were isolated from 

the surface of the insect. The body of the house fly (Al-

Maaly 2020) [3]. 

This study also showed that the dominant isolate is E. coli 

bacteria in this study, followed by S. aureus bacteria, as 

many studies have confirmed that E. coli and S. aureus 

bacteria are among the most common types isolated from 

house flies (Ahmed et al., 2013) [1]. 

E. coli is one of the most common bacterial species isolated 

by Hasssan et al. (2022) [20]. The reason for this may be 

attributed to the ways in which house flies feed mainly on 

human and other animal waste, which is a rich source of 

these bacteria 

E. coli was the most prevalent species of bacteria isolated 

(50%) in this study, as a similar pattern was observed in a 

study conducted in two hospitals in Calabar/ Nigeria (Akpan 

et al. 2017) [2], and these bacteria also evolved in that It 

becomes a multi-system pathogen that manifests in various 

forms as Enteropathogenic, Enterohaemorrhagic, 

Enterotoxigenic, Meningitis associated and Uropathogenic 

E. coli, and this explains why flies that harbor these 

pathogens pose a serious threat to society. 

The effectiveness of mint leaf extract in showing inhibition 

zones against Enterobacter spp. and S. aureus may be due 

to the presence of active compounds, such as flavonoids, 

saponins, tannins, and alkaloids, which stimulate the 

generation of reactive oxygen types (ROS) and protein 

leakage, leading to damage to the bacterial membrane 

(Chetia and Saikia 2020) [40]. 

An investigation concerning M. arvensis leaf extract with 

concentrations of 120-200 μg/ml had an antibiotic impact on 

various clinically isolated bacteria such as S. aureus, P. 

aeruginosa, and S. pyogenes. The revealed findings had a 

similar impact to the common antibiotic kanamycin (Sharma 

et al., 2013) [41]. 

The progress of bacterial resistance to the aqueous plant 

extract employed in the investigation is due to the existence 

of secondary plant elements, particularly phenolicelements 

that are known for their potent antimicrobial properties 

(Dwived et al., 2012) [38]. 

There are different toxic impactes of various types of plant 

extracts against microorganisms and their difference depend 

on the different parts of the plant parts such as the leaf 

which represents the high source of compounds with 

biological activity against microorganisms (Thakur et al., 

2021) [42]. Similarly, Mancuso (2020) [43] identified 

secondary substances in GC-MS analysis reveals that the 

leaves comprise pharmaceutically significant compounds 

including alkaloids, flavonols, tannins, steroids, eucalyptol, 

and menthol. Finally, the water-distilled essential oils occurs 

in plants have also shown remarkable impact against 

pathogenic microorganisms (Horvath and Koscova 2017) 
[44]. 

 

Conclusions 

▪ The housefly collected from the studied residential 

areas contributes to the infection of diseases caused by 

pathogenic bacteria and are potential vectors of a wide 

range of pathogenic organisms like Staphylococcus, 

Enterococcus, and Enterobacteria (Shigella, 

Escherichia coli, Klebsiella). 

▪ Klebsiella pneumonia and Staphylococcus aureus are 

pathogenic that isolates from the house fly in the 

culture of the study are more dangerous and 

epidemiologically important because they are related to 

public health. 

▪ Flies are more than a nuisance to the ease of an 

organism but also a source of serious health risks as 

mechanical vectors. Therefore, its living and 

reproduction environment must be controlled, and its 

population density must be reduced by adopting various 

methods of disease vector control. 

▪ M. spicata plant is one of the plants that has medicinal 

importance as it contains many effective compounds of 

therapeutic importance against bacteria. This study 

examines the importance of the mint plant in treating 

tow species of pathogenic bacteria, Enterobacter spp. 

and S. aureus, which works to reduce the inflammatory 

reaction in humans.  
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