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During this study, some species of bacteria were isolated and diagnosed from Musca domestica on the 
outer surface and gut of flies, which were collected from different areas (vegetable and butcher shops) 
in Baghdad province. The most common isolates were found to be Pseudomonas fluorescens bacteria 
with a rate of 40%, followed by Staphylococcus lentus bacteria by 32%, and Serratia marcescens bacteria 
by 28%, thus confirming that Musca domestic is an important mechanical transporter that helps spread 
pathogens. The results showed that the best effective dilution in the first larvae of Galleria mellonella is 
10-4 for Pseudomonas fluorescens bacteria with a mortality and smut rate of 15.62%, followed by a 
concentration of 10-6 with 12.5%, and then a concentration of 10-8 with a rate of 9.73% dead larva. As 
for the pupa, the 10-6 concentration gave the eclosion failure rate, followed by a 10-4 concentration, 
then a 10-8 concentration of 6.25% and 3.12%, respectively. 
Serratia marcescens bacteria recorded the highest rate of larvae mortality and smut in concentration 10-
6 at 12.5%, followed by a concentration of 10-8 with 9.73%, while the concentration of 10-4 gave the 
lowest rate of mortality and smut reached 3.12% dead larva, 10-4 concentration recorded the highest 
pupa emergence failure rate of 12.5%, followed by a concentration of 10-8, 10-6 with 6.25% and 3.12%. 

 

 

 

Home flies Musca domestica belonging to the Muscidae 
family play the role of mechanical transporter for 
transportation of many pathogens. The species belonging 
to Diptera families are one of the most important insect 
pests carrying these pathogens, including species from 
the Culicidae family, which transmits the pathogens of 
malaria, dengue fever and yellow fever and also 
meningitis. 
Psychodidae is a family that transport the pathogen of 
Leishmania and the Muscidae family of carrying cholera 
pathogens, trachoma, Shigella dysenteriae and 
Salmonella typhi, while the Calliphoridae family causes 
myiasis to humans and animals. This provides an 
opportunity for epidemics to spread and to kill millions of 
people and animals. Musca domestica is one of the most 
dangerous pests and poses a financial threat to the 
livestock industry, particularly poultry [1-4]. 
Because of this, human beings have to fight them, reduce 
their spread and reduce their damage, as in recent years 
they have been used to use bio-control pests for their 
ability to reduce the harm of these pests through the use 
of pathogens such as virus, bacteria and fungi, especially 
since they are specialized and of a non-destructive nature 
in the environment, so many of these organisms have 
been used as alternatives to chemical pesticides [5]. The 
current study aimed at using Pseudomonas fluorescens 
and Cerratia marcescens in the bio-control of Galleria 
mellonella insect and the proof of bacterial pathogenesis. 
Eguchi et al. [6] explained the ability of the large waxworm 
to resist various microorganisms, and these insects have 

an effective defense system against microorganisms for 
survival, as the cellular defense factor in this cellular and 
mechanical defense system responds to pathogens and 
for parasites through phagocytosis and node formation 
[7], because they produce specific proteins and induced 
lymph and are effective against various protein toxins 
induced by the pathogen [8]. 

 

Collecting samples: The current study included the 
collection of (50) samples of domestic flies, Musca 
domestica from different environmental places from 
Baghdad province (vegetable and butcher shops) and 
collected during October 2021 as flies were caught by a 
special network and placed inside sterile glass containers 
and after a period of collection the insects were 
transported to the laboratory and all were killed by 
putting them inside the freezer at zero centigrade 
temperature for five minutes. 

Isolation and diagnosis of bacteria 

Bacterial isolates were diagnosed based on the 
morphological and microscopic characteristics of growth 
colonies and was diagnosed using the Vitek-2 system as 
instructed by the manufacturer. 

Insect breeding 

Wax frames infected with Galleria mellonella were 
collected from different beehives in Baghdad province. 
The wax was cut and placed in a wooden breeding box 
with dimensions (30x 30x 30 cm) whose base is wood and 
its three sides of the metal wire, but its front is tulle cloth 
and put the box in the laboratory and the insects were 
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continuously fed with dark wax after being frozen for (3) 
days, for the purpose of sterilization. For the purpose of 
getting insect stages on an ongoing basis. 

Pathology of Galleria mellonella larvae 

Preparation of bacterial suspension 

The bacterial suspense of potato's dextrose broth is 
prepared according to [9], after that four glass containers 
capacity 100 ml are prepared and potato's dextrose broth 
is placed inside. Several colonies of bacteria were taken 
by a sterile transporter (loop) and transported into the 
container containing the broth as they were incubated at 
a temperature of 37°C for 7 days and then filtrated the 
suspensor by millipore filter paper (0.45μm). Several of its 
concentrations were prepared for the purpose of 
conducting the experiment. 

Preparing series of bacterial suspension 

The method is based on the preparation of a successive 
decimal series of bacterial suspension, using nine sterile 
test tubes capacity 10 ml with nine sterile pipet, each test 
tube contains 9 ml of sterile distilled water and then 1 ml 
of bacterial suspension (Stock) is added by the first pipet 
to the first test tube, which is 10 ml in size, representing 
the first dilution 1/10 or 10-1. 
1 ml is then pulled from the first test tube by the second 
pipet and placed in the second test tube to a size of 10 ml, 
which represents the second dilution (1/100) or (10-2) 
and so until the eighth dilution (1/1000000000) or (10-8) 
according to [10, 11]. 

Statistical analysis 

Statistical Analysis System -SAS (2018) used data analysis 
to study the effect of different treatments on 
characteristics studied in a complete random design 
(CRD), and compared significant differences between 
mean with the lowest significant difference-LSD test. 

 

Identification of samples 

The current study included the collection of 50 samples of 
the domestic fly insect to isolate and diagnose some 
species of bacteria on the outside surface of the fly (legs 
and wings) and digestive system, which were collected 
from different areas of Baghdad province, including 
(butcher and vegetable shops, houses and waste 
collection places), diagnostic tests included the detection 
of (11) genus of gram negative bacteria for each of the 
following genera: Escherichia coli, Staphylococcus lentus, 
Pseudomonas fluorescens, Salmonella enteric, Serratia 
marcescens, Enterobacter cloacae, Enterobacter 
aerogenes, Raoultella ornithinolytica, Sphingomonas 
paucimobilis, Shigella sp. and Micrococcus sp. 
Pseudomonas fluorescens, which were isolated from 
different regions, recorded the highest prevalence rate of 
40%, followed by Staphylococcus lentus bacteria by 32%, 
followed by Serratia marcescens and Escherichia coli 
bacteria by 28%, and Raoultella ornithinolytica bacteria by 
24%, Salmonella enteric recorded an isolation rate of 
20%, Enterobacter cloacae, Enterobacter aerogenes and 
Sphingomonas paucimobilis recorded an isolation rate of 

8%, and Micrococcus sp. bacteria recorded the lowest 
prevalence rate of 4% as in the table (1). 

Table (1): Prevalence of bacterial species isolated from 
domestic flies and present in different environments. 

Rate 

Cllecting places 

Bacteria Butcher 
shop 

Vegetable sgop 

7 (28)%  4 3 Escherichia coli 

8  (32 )%  5 3 Staphylococcus lentus 

(40)%10  6 4 
Pseudomonas 

fluorescens 

5  (20 )%  2 3 Salmonella enteric 

(28)%7  3 4 Serratia marcescens 

2  (8 )%  0 2 Enterobacter cloacae 

2  (8 )%  1 1 
Enterobacter 

aerogenes 

6  (24 )%  3 3 
Raoultella 

ornithinolytica 

2  (8 )%  1 1 
Sphingomonas 
paucimobilis 

1  (4 )%  0 1 Micrococcus spp. 

50 25 25 Total 

7.26  *  -- -- LSD value 

 *P≤0.05 

 

A study conducted by Fotedar [12], confirmed that the 
domestic fly is a mechanical transporter that helps in the 
spread of pathogens and this is consistent with the 
current study in which the domestic fly was found to be 
an important mechanical transporter. 
The current results for Enterobacter sp. and 
Pseudomonas sp. bacteria also agreed with a study 
carried out by Nazari et al. [13] where the results of the 
current study showed that the gram-negative bacteria, 
including Staphylococcus lentus bacteria are one of the 
most dominant bacteria and repeatedly as the results of 
the current study are close to a local study conducted by 
[14], the results were consistent as for Staphylococcus 
lentus with the findings of [15]. 
Current results for Escherichia coli, Serratia marcescens, 
Shigella sp., Salmonella sp. and Staphylococcus sp. also 
agreed with a study conducted by Baker et al. [16] where 
other bacterial species similar to a study by Vazirianzadeh 
et al. [17] isolated as there are many studies indicating the 
role of domestic flies in the transport of bacteria. 
Sulaiman et al. [18] isolated 18 species of intestinal 
bacteria of multiple species of flies in Malaysia, as well as 
Nazni et al. [19] isolated Bacillus sp. bacteria, Micrococcus 
sp. and Staphylococcus sp. and Escherichia sp. from the 
outer surface of the body of the domestic fly in addition 
to isolating it from the vomit and waste of the domestic 
fly. 
Banjo et al. [20] also isolated bacterial species of domestic 
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fly larvae in Nigeria, similar to isolated species from the 
current study, while in Germany Förster et al. [21] isolated 
pathological bacteria such as Eshreshia coli, 
Campylocterjejuni from the intestines and the outer 
surface of the domestic fly body. Holt et al. [22] referred 
to Salmonella sp. isolation from the domestic fly as well 
as Nazni et al. [19] indicated that newly emerging flies are 
free of pathological bacterial. 
Pathology of bacteria on the larvae of Galleria mellonella 
L. 
Two genus were taken from bacteria isolated from Musca 
domestica and the food of the larvae of G. mellonella was 
sprayed with three different concentrations 10-4, 10-6 
and 10-8, and after a month's follow-up, the results in the 
table (2) showed the presence of mortality and smut for 
treated larvae as it was recorded in Pseudomonas 
fluorescens bacteria the highest mortality rate at 10-4 
was 15.62%, followed by a 10-6 concentration was 12.5%, 
and a concentration of 10-8 was recorded the lowest 
mortality and smut rate 9.37%. 
Serratia marcescens recorded the highest mortality rate 
of 12.5% at 10-6, followed by a 10-8 concentration of 
9.37%, while a 10-4 concentration of 3.12%, indicating a 
positive relationship between exposure duration and 
killing rate in high and low concentrations. The bacteria 
caused the treatment larvae to turn brown as showed in 
picture (1). 

Table (2): Pathology of bacteria on G. mellonella. 

Impossible 
without the 
emergence 

of   %  

Mortality 
and 

smut% 
Concentration Bacteria No. 

6.25%  15.62%  10-4  
Pseudomonas 

fluorescens 
1 12.5%  12.5%  10-6  

%3.12 %9.37 10-8  

12.5%  3.12%  10-4  
Serratia 

marcescens 
2 3.12%  %12.5 10-6  

% 6.25 %9.37 10-8  

0%  Control 3 

3.07  *  3.95  *  LSD Value  

P≤0.05 021\0 *  

 

 

 

The color of the larvae and blackish changed after being 
treated with Pseudomonas fluorescens bacteria with a 
concentration of 10-4. 
The color of the larvae changed after being treated with 
Serratia marcescens bacteria at a concentration of 10-6. 
The results of the current study were consistent with 
those of a study conducted by [23], in the use of 
Pseudomonas chlororaphis bacteria belonging to the 
Pseudomonas fluorescens group, which was found to 
produce cellular toxins Exolysin (ExlA) that have the 
potential to kill the larvae of G. mellonella when injected 
with it, as the results were consistent with Péchy‐Tarr et 
al. [24] as the study showed that the lowest dose of P. 
fluorescens CHA0 or Pf-5 has the potential to kill the 
larvae of tobacco moths Manduca sexta and Galleria 
mellonella larvae. 
The study agreed with in the use of Serratia marcescens 
bacteria as it was found that the immune system to 
Galleria mellonella larvae works to subtract from the 
bacteria quickly, but then collapses to the bacteria. 
Ruiu [25] also found that Serratia marcescens have the 
ability to produce protein toxins such as SepA, SepB, SepC, 
a group of insect-neutral protein toxins, and can also 
produce certain extra cellular enzymes such as lipases, 
proteases and chitinases, Some species of Serratia 
marcescens bacteria have the ability to suppress immune 
cells by reducing the adhesion of the insect's immune 
control cells. 
Statistical analysis also showed the presence of significant 
differences and at the level of 0.05 depending on the 
concentrations used and the duration of exposure, and 
the results indicate that the first larval stages are severely 
affected by the incompleteness of their defense systems, 
especially blood cells formed, which are of the 
prohaematocytes and which do not participate in the 
phagocytosis of bacteria and foreign objects entering the 
cavity of the body. 
G. mellonella L. larvae have been used to pathology of 
bacteria isolated from domestic flies as they have already 
been used to determine the virulence of different types of 
pathogens affecting humans, and the larva has many 
advantages, including having advanced cellular defenses 
that perform the same function as macrophages, 
neutrophils and are not subject to the restrictions used in 
the study of mammal models. 
[6], explained the ability of the great waxworm to resist 
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various microorganisms, and that these insects have an 
effective defense system against microorganisms for 
survival, which consists of a cellular and mechanical 
defense system and that the cellular defense agent 
responds to pathogens and parasites by phagocytosis and 
node formation [7], because they produce induced 
proteins specific to the lymph and effective against 
various protein toxins induced by the pathogen [8]. 
One of the most important symptoms that appeared on 
the larvae of G. mellonella L. is the lack of movement and 
activity of larvae and the appearance of spots on the body 
of the larva where it becomes dark color and then turn 
black then occurs death, the cause of black spots on the 
larva is evidence of hyper melanin, as it is an indicator of 
the attack of bacteria to the immune system of the larva, 
which stimulates the phenoloxidase system responsible 
for the process of melanosis and pathogen resistance 
[26]. As for pupa, one of the most important symptoms is 
the failure of adult emergence, but if they emerge, they 
are distorted. 

1. Scott JG, Warren WC, Beukeboom LW, Bopp D, 
Clark AG, Giers SD, Hediger M, Jones AK, Kasai S, Leichter 
CA. Genome of the house fly, Musca domestica L., a global 
vector of diseases with adaptations to a septic 
environment. Genome biology. 2014;15(10):1-17. 
https://doi.org/10.1186/s13059-014-0466-3 
2. Asiri B. The ınfluence of environmental factors 
on biological parameters of Musca domestica (Diptera: 
Muscidae). Int J Chinese Med. 2017;1:81-7.  
3. Hussein M, Pillai VV, Goddard JM, Park HG, 
Kothapalli KS, Ross DA, Ketterings QM, Brenna JT, Milstein 
MB, Marquis H. Sustainable production of housefly 
(Musca domestica) larvae as a protein-rich feed 
ingredient by utilizing cattle manure. PLoS One. 
2017;12(2):e0171708. 
https://doi.org/10.1371/journal.pone.0171708 
4. Miranda CD, Cammack JA, Tomberlin JK. 
Interspecific competition between the house fly, Musca 
domestica L.(Diptera: Muscidae) and black soldier fly, 
Hermetia illucens (L.)(Diptera: Stratiomyidae) when 
reared on poultry manure. Insects. 2019;10(12):440. 
https://doi.org/10.3390/insects10120440 
5. Oliveira MS, Nascimento MA, Cavados CF, 
Chaves JQ, Rabinovitch L, Lima MM, Queiroz M. Biological 
activity of Bacillus thuringiensis strains against larvae of 
the blowfly Chrysomya putoria (Wiedemann)(Diptera: 
Calliphoridae). Neotropical Entomology. 2006;35:849-52. 
https://doi.org/10.1590/S1519-566X2006000600020 
6. Eguchi M, Matsui Y, Matsumoto T. 
Developmental change and hormonal control of 
chymotrypsin inhibitors in the haemolymph of the 
silkworm, Bombyx mori. Comparative Biochemistry and 
Physiology Part B: Comparative Biochemistry. 
1986;84(3):327-32. https://doi.org/10.1016/0305-
0491(86)90085-4 
7. Lavine M, Strand M. Insect hemocytes and their 
role in immunity. Insect biochemistry and molecular 
biology. 2002;32(10):1295-309. 
https://doi.org/10.1016/S0965-1748(02)00092-9 

8. Fröbius AC, Kanost MR, Götz P, Vilcinskas A. 
Isolation and characterization of novel inducible serine 
protease inhibitors from larval hemolymph of the greater 
wax moth Galleria mellonella. European Journal of 
Biochemistry. 2000;267(7):2046-53. 
https://doi.org/10.1046/j.1432-1327.2000.01207.x 
9. Ahmed S, Ashraf MR, Hussain A, Riaz MA. 
Pathogenicity of isolates of Metarhizium anisopliae from 
Gujranwala (Pakistan) against Coptotermes heimi 
(wasmann)(Isoptera: Rhinotermitidae). Int J Agric Biol. 
2009;11:707-11. Available from: 
http://www.fspublishers.org/ 
10. Harrigan WF, McCance ME. Laboratory methods 
in food and dairy microbiology. Academic Press 
Inc.(London) Ltd., 1976.  
11. Clark FE. Agar‐plate method for total microbial 
count. Methods of Soil Analysis: Part 2 Chemical and 
Microbiological Properties. 1965;9:1460-6. 
https://doi.org/10.2134/agronmonogr9.2.c48 
12. Fotedar R. Vector potential of houseflies (Musca 
domestica) in the transmission of Vibrio cholerae in India. 
Acta tropica. 2001;78(1):31-4. 
https://doi.org/10.1016/S0001-706X(00)00162-5 
13. Nazari M, Mehrabi T, Hosseini SM, Alikhani MY. 
Bacterial contamination of adult house flies (Musca 
domestica) and sensitivity of these bacteria to various 
antibiotics, captured from Hamadan City, Iran. Journal of 
clinical and diagnostic research: JCDR. 2017;11(4):DC04. 
https://doi.org/10.7860%2FJCDR%2F2017%2F23939.972
0 
مممس عبود .14 . Isolation and Identification of Bacteria 
and fungi from housefly (Muscadomestica. L) in 
Nassyriah. Univesity of Thi-Qar Journal. 2016;11(3).  
15. Akhtar M, Hirt H, Zurek L. Horizontal transfer of 
the tetracycline resistance gene tetM mediated by pCF10 
among Enterococcus faecalis in the house fly (Musca 
domestica L.) alimentary canal. Microbial ecology. 
2009;58(3):509-18. https://doi.org/10.1007/s00248-009-
9533-9 
16. Baker SZ, Atiyae QM, Khairallah MS. Isolation and 
Identification of some Species of Bacterial Pathogens 
from Musca Domestic and Test their Susceptibility Againts 
Antibiotics. Tikrit Journal of Pure Science. 2018;23(9):20-
7. http://doi.org/10.25130/tjps.23.2018.145. 
17. Vazirianzadeh B, Solary SS, Rahdar M, Hajhossien 
R, Mehdinejad M. Identification of bacteria which 
possible transmitted by Musca domestica (Diptera: 
Muscidae) in the region of Ahvaz, SW Iran. Jundishapur 
Journal of Microbiology. 2008;1(1):28-31. Available from: 
https://brieflands.com/articles/jjm-72510.html 
18. Sulaiman S, Othman MZ, Aziz AH. Isolations of 
enteric pathogens from synanthropic flies trapped in 
downtown Kuala Lumpur. Journal of vector ecology: 
journal of the Society for Vector Ecology. 2000;25(1):90-
3. Available from: 
https://europepmc.org/article/med/10925800 
19. Nazni W, Seleena B, Lee H, Jeffery J, Rogayah T, 
Sofian-Azirun M. Bacteria fauna from the house fly, Musca 
domestica (L.). Tropical Biomedicine. 2005;22(2):225-31. 
Available from: http://eprints.um.edu.my/id/eprint/5787 
20. Banjo A, Lawal O, Adeduji O. Bacteria and fungi 

https://doi.org/10.1186/s13059-014-0466-3
https://doi.org/10.1371/journal.pone.0171708
https://doi.org/10.3390/insects10120440
https://doi.org/10.1590/S1519-566X2006000600020
https://doi.org/10.1016/0305-0491(86)90085-4
https://doi.org/10.1016/0305-0491(86)90085-4
https://doi.org/10.1016/S0965-1748(02)00092-9
https://doi.org/10.1046/j.1432-1327.2000.01207.x
http://www.fspublishers.org/
https://doi.org/10.2134/agronmonogr9.2.c48
https://doi.org/10.1016/S0001-706X(00)00162-5
https://doi.org/10.7860%2FJCDR%2F2017%2F23939.9720
https://doi.org/10.7860%2FJCDR%2F2017%2F23939.9720
https://doi.org/10.1007/s00248-009-9533-9
https://doi.org/10.1007/s00248-009-9533-9
http://doi.org/10.25130/tjps.23.2018.145
https://brieflands.com/articles/jjm-72510.html
https://europepmc.org/article/med/10925800
http://eprints.um.edu.my/id/eprint/5787


  : 

isolated from housefly (Musca domestica L.) larvae. 
African Journal of Biotechnology. 2005;4(8):780-4.  
21. Förster M, Sievert K, Messler S, Klimpel S, Pfeffer 
K. Comprehensive study on the occurrence and 
distribution of pathogenic microorganisms carried by 
synanthropic flies caught at different rural locations in 
Germany. Journal of Medical Entomology. 
2009;46(5):1164-6. 
https://doi.org/10.1603/033.046.0526 
22. Holt PS, Geden CJ, Moore RW, Gast RK. Isolation 
of Salmonella enterica serovar Enteritidis from houseflies 
(Musca domestica) found in rooms containing Salmonella 
serovar Enteritidis-challenged hens. Applied and 
environmental microbiology. 2007;73(19):6030-5. 
https://doi.org/10.1128/AEM.00803-07 
23. Job V, Bouillot S, Gueguen E, Robert-Genthon M, 
Panchev P, Elsen S, Attrée I. Pseudomonas two-partner 

secretion toxin Exolysin contributes to insect killing. 
bioRxiv. 2019:807867. https://doi.org/10.1101/807867 
24. Péchy‐Tarr M, Bruck DJ, Maurhofer M, Fischer E, 
Vogne C, Henkels MD, Donahue KM, Grunder J, Loper JE, 
Keel C. Molecular analysis of a novel gene cluster 
encoding an insect toxin in plant‐associated strains of 
Pseudomonas fluorescens. Environmental microbiology. 
2008;10(9):2368-86. https://doi.org/10.1111/j.1462-
2920.2008.01662.x 
25. Ruiu L. Insect pathogenic bacteria in integrated 
pest management. Insects. 2015;6(2):352-67. 
https://doi.org/10.3390/insects6020352 
26. Bitondi M, Mora I, Simoes Z, Figueiredo V. The 
Apis mellifera pupal melanization program is affected by 
treatment with a juvenile hormone analogue. Journal of 
insect physiology. 1998;44(5-6):499-507. 
https://doi.org/10.1016/S0022-1910(97)00113-3 

 

https://doi.org/10.1603/033.046.0526
https://doi.org/10.1128/AEM.00803-07
https://doi.org/10.1101/807867
https://doi.org/10.1111/j.1462-2920.2008.01662.x
https://doi.org/10.1111/j.1462-2920.2008.01662.x
https://doi.org/10.3390/insects6020352
https://doi.org/10.1016/S0022-1910(97)00113-3

