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 Ants (Hymenoptera: Formicidae) are a highly sociable and diversified groups of insects found in tropical 
regions. They coexist harmoniously with humans and are well-adapted to urban environment. Several studies 
have found that ants can carry pathogenic microbes in their environments and cause infections / spread 
pathogens. The present study aimed to identify and characterize bacterial biomes presence on the body 
surface of the Ponerine ant, Leptogenys chinensis, collected from various wards at the Government Rajajii 
Hospital, Madurai, Tamil Nadu, India. A total of nine bacterial isolates were isolated from the external body 
surface of the ants, among which 55.55 % were Gram-positive bacilli (Bacillus spp., Corynebacterium sp., and 
Paenibacillus spp.), 11.11 % were Gram-positive cocci (Staphylococcus sp.) and 33.33 % were Gram-negative 
bacilli (Pseudomonas spp. and Enterobacter sp.), reportedly in hospitals around the world. The findings of the 
present investigation, Ponerine ants could carry Gram-positive bacilli, Gram-positive cocci and Gram-
negative bacilli bacteria. This emphasizes the significance of ants as mechanical vectors for the spread of 
pathogens in the hospital environments.  
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1.  INTRODUCTION 

Ants (Hymenoptera: Formicidae) are social insects that are widely 
distributed and they are the highly diverse in tropical regions. They are 
coexist with humans and are easily adapted to urban environment 
(Beatson, 1972). According to myrmecologists, the ants serve a variety of 
ecological functions in ecosystems, such as nutrient cycling, soil aeration, 
pollination, seed dispersal, and food web maintenance. Additionally, 
certain species damage crops or harmful humans, which makes them 
highly economically significant (Della Lucia, 2003; Rust and Su, 2012; Melo 
et al., 2012; de Castro et al., 2015; Bitar et al., 2021).  

Last four decades the ants have been serious problems in hospital 
environments both in respect of their prevalence and issues. Apparently, 
the ants enter hospital environments through food items left behind by 
visitors, and they establish colonies in hospitals with sterilized products 
(Bueno et al., 1999; dos Santos, 2001). Ants being is a hospital 
environment are exposes to contaminated sites and materials, they 
carrying pathogenic microorganisms with them adhere to their legs and 
body and disseminate throughout the hospital (Alharbi et al., 2019; dos 
Santos et al., 2021). Additionally, the scientists found evidence of 
multidrug-resistant bacteria strains in ants from different hospitals 
around the world, which could lead to serious public health problems in 
hospitals in the future (Peçanha, 2000; dos Santos et al., 2021; Rawat et al., 
2023). 

The first reports of ants causing infections in hospitals in Europe and 
Brazil raised interest in this subject (de Castro et al., 2015). There has been 

evidence that human pathogenic microorganisms can be transmitted by 
ants in hospitals in several countries, including United Kingdom, Chile, 
Germany, Trinidad, Spain, Japan, Colombia, Korea, United States, 
Philippines, Iran, Nigeria, Mauriti, Kuwait and so on (Edward and Backer, 
1981; Ipinza-Regla et al., 1981; Eicheler, 1990; Chadee and Maitre, 1990; 
Espalder and Espejo, 2002; Yomoda et al., 2003; Olaya-Masmela et al., 
2005; Kim et al., 2005; Nelder et al., 2006; Bandoy and Tiu, 2017; Shahi et 
al., 2017; Ogba et al., 2017; Simothy et al., 2018; Alharbi et al., 2019). Based 
on a literature review survey, no study has yet been conducted on ants as 
disease vectors in India.   

It has been reported that a variety of pathogens have been isolated from 
ants species including Monomorium pharaonis [e.g., Salmonella sp., 
Pseudomonas œruginosa, Staphylococcus spp., Streptococcus sp., 
Clostridium sp., etc.], Tapinoma melanocephalum [e.g., Staphylococcus sp., 
Enterococcus sp., Sphingomonas paucimobilis etc.], Camponotus vittatus 
[e.g., Staphylococcus sp. -], Wasmannia auropunctata [e.g., Pseudomonas 
aeruginosa, Staphylococcus sp., Streptococcus sp. etc. -], Linepithema 
humile [e.g., Escherichia coli, Streptococcus sp. etc. -],  Solenopsis saevissima 
[e.g., Corynebacterium sp., Enterococcus sp., Neisseria sp., Pseudomonas 
luteola etc. -, Paratrechina longicornis [e.g., Acinetobacter haemolyticus -] 
etc in hospital environments (Beatson, 1972; Lise et al., 2006; do 
Nascimento et al., 2020; Lise et al., 2006; dos Santos et al., 2009; Rodovalho 
et al., 2007; dos Santos et al., 2009; dos Santos et al., 2009; Lise et al., 2006; 
Lise et al., 2006). The association between ants and bacteria has raised 
concerns about the potential for ants to act as disease vectors (de Castro 
et al., 2015; Rajagopal et al., 2019). 
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In this perspective, the objective of this study was to determine the 
bacterial biomes of the exterior body parts of Ponerine ants (Leptogenys 
chinensis), which were collected from the Government Rajaji Hospital in 
Madurai, Tamil Nadu. This ant is fairly common in the Government Rajaji 
hospital environment. To our knowledge, this is the first such study 
performed in a public health centre in the state of Tamil Nadu, India.  

2.    MATERIALS AND METHODS 

2.1   Study site   

The study was conducted at the Government Rajaji Hospital (GRH), 
Madurai, is one of the most renowned Public Health Centre in the area 
situated at Goripalayam (9.9281° N, 78.1295° E), Madurai, Tamil Nadu. 
The GRH is one of the oldest hospitals in India, established in 1842 on a 
total of 12 acres of land. It is easily accessible through various modes of 
transport. Providing the highest standard of care for both, minor and 
major health issues, hospitals create a safe space for patients by offering 
end-to-end clinical, surgical, and diagnostic services. The ant specimen 
was collected from various wards of GRH viz., reception area, medical 
wards, and paediatric clinic. 

2.2   Collection and identification of ants 

Ant specimens were collected in different wards of GRH and were placed 
in a separate vials containing 70% alcohol and transported to the 
Entomology Laboratory for ant identification. In addition, the ant’s species 
identification was performed based on the identification keys proposed by 
(Bolton, 1975; 1995). The collected ant’s specimens were kept in the 
Thiagarajar College Zoological Museum for the benefit of the students' 
future research. A total of 30 Ponerine ants (Leptogenys chiensis) were 
obtained from in different wards (10 ants in each ward) for 
microbiological analysis.  

2.3   Isolation and characterization of bacteria 

The ants were randomly picked from containers with the help forceps and 
placed into sterile dilution test tube containing peptone water and added  

ten milliliters of sterile normal saline (0.9%) to test tubes, were 
thoroughly shaken for 2 min to isolate microorganisms from the external 
surface. Serially diluted (10−1 to 10−7) 0.1 ml aliquots were then separately 
inoculated onto nutrient agar plates and incubated overnight at 37 °C. 
Further, isolated colonies were taken from the culture plate and it was 
streaked on a fresh plate containing nutrient agar and the pure culture was 
obtained. 

Bacterial colonies were initially identified by morphological appearance, 
microscopic examination using staining techniques, and identified further 
by biochemical tests viz., gram staining, motility test, indole test, methyl 
red test,  vogesproskauer test (acetoin production), citrate utilization test, 
hydrogen sulfide (H2S) production test, triple sugar iron test, catalase test, 
oxidase test, starch hydrolyses test, protease production test, urease test 
and carbohydrate fermentation test (glucose, maltose and sucrose). The 
methodology used in the microbiological analyses followed the standards 
of the microbiology laboratory manual described (Cappuccino and 
Sherman, 1999).  

3.   RESULTS 

The ants collected from GRH, Madurai were identified as Leptogenys 
chinensis based on the following combination of characters: (i) Petiolar 
node moderately to weakly elongate in lateral view, less than 1.2 times as 
long as high (ii) Clypeus truncated at apex, and (iii) Anterior clypeal 
margin distinctly laterally sinusoid; propodeal declivity transversely 
striate. Nine bacterial isolates were isolated from the external body 
surface of Leptogenys chinensis using nutrient agar medium and are 
provided with the sample codes H1 to H9. The isolate H1 is brown, rod 
shape and motile; the H2, H5, H6, H8 and H9 isolates were white milky 
texture, rod shape and motile, H3 is orange, cocci, non-motile, H4 is yellow, 
rod shape and non-motile and H7 isolate is yellow, rod shape, non- motile 
bacteria. Gram stain determination showed that six isolates had gram 
positive bacteria (H1, H3, H5, H6, H8 and H9) while H2, H4, H7 isolates 
was gram negative. Among the isolated bacteria, 55.55 % were Gram-
positive bacilli; of these 11.11 % were Gram-positive cocci and about 33.33 
% were Gram-negative bacilli (Table 1; Figure 1). 

 

Figure 1: Morphological analysis of bacterial isolates: (A) Gram positive rod, (B) Gram positive cocci, (C) Gram negative rod and (D) Motility test. 

Based on morphological appearance and biochemical characterization, the 
isolates H1 and H9 were determined to belong to the bacterial genus 
Bacillus and have been classified as Bacillus sp1 and Bacillus sp2 
respectively. The contents of isolate H2 as Pseudomonas putida, H3 as 
Staphylococcus sp., H4 as Enterobacter cloacae, H5 as Corynebacterium sp., 

H6 as Bacillus licheniformis, H7 as Pseudomonas sp1 and H8 was 
Paenibacillus pectinilyticus. A total of nine bacterial strains were isolated, 
of which 33.33% were Bacillus spp., 22.22 % Pseudomonas spp., 11.11 % 
each of Staphylococcus sp., Enterobacter sp., Corynebacterium sp., and 
Paenibacillus (Table 1; Figure 2). 
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Figure 2: Biochemical analysis of bacterial isolates: (1) Indole test, (2) Methyl red test, (3) H2S production test, (4) Urease test, (5) Voges - Proskauer 
test, (6) Citrate utilization test, (7) TSI test, (8) Fermentation test - gas production and (9) Fermentation test – acid production, (10) Catalase test, (11) 

Oxidase test, (12) Starch hydrolysis test and (13) Protease test. 

Table 1: Morphological and Biochemical analysis of bacterial isolates. 

S.No. Test 
Bacterial Isolates 

H1 H2 H3 H4 H5 H6 H7 H8 H9 

Morphological Analysis 

1 Gram staining + - + - + + - + + 

2 Shape Rod Rod Cocci Rod Rod Rod Rod Rod Rod 

3 Motility test + + - + + + - + + 

Biochemical Analysis 

4 Indole test - - - - - - - - - 

5 Methyl red test + + + + + + + + + 

6 Voges-proskauer test + + + + + + + + + 

7 Hydrogen production test + + + - + - - - - 

8 TSI Test (H2S) 

Acid/Acid reaction + + + - + - - - - 

Alkaline/Acid 
reaction 

+ + + + + + - + - 

9 Catalase test + + + + - + - + - 

10 Citrate utilization test + + + + + + + + + 

11 Oxidase disc test + + - + + - + + + 

12 Starch hydrolysis test + - + + + + + - - 

13 Protease test - - + - + + + - + 

14 Urease test + + + + - - - + + 

15 
Carbohydrate 

Fermentation Test 

Glucose 
Acid + + + + + + + + + 

Gas - + + + + - + - - 

Maltose 
Acid + - + + + + + - + 

Gas - - - - + - + - - 

Sucrose 
Acid + - + + + + + + + 

Gas - - - - + + + + + 

Organism:  H1 – Bacillus sp1.; H2 - Pseudomonas putida; H3 - Staphylococcus sp.; H4 - Enterobacter cloacae; H5 - Corynebacterium sp.; H6 - Bacillus 
licheniformis; H7 - Pseudomonas sp1.; H8 - Paenibacillus pectinilyticus; 

H9 - Bacillus sp2. 
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4.   DISCUSSION 

Ants are mechanical carriers of pathogenic microorganisms, they can 
spread microbes from one area of the hospital environment to another 
(Bueno, 1995; Lise et al., 2006). According to the ants act as vectors of 
bacteria such as  Enterococcus spp., Staphylococcus aureus, Pseudomonas 
aeruginosa, Acinetobacter spp., E. coli, Klebsiella spp., and Enterobacter spp., 
etc., in hospital environments and cause infections where they are found 
(Oliveira et al., 2017; do Nascimento et al., 2020). In the present study, nine 
bacterial strains were found to be isolated in Ponerine ant, of them, Gram-
positive bacilli were the most abundant species followed by Gram-
negative bacilli and Gram-positive cocci. Similar findings have been found 
on Paratrechina and Monomorium ant’s species, they had a higher capacity 
for carrying Gram-positive, spore- producing bacilli with 68.80% than 
Gram-negative bacilli with 14.70% and Gram-positive cocci with 6.40% in 
the hospital environments (Maximo et al., 2014). According to previous 
research, the Gram-positive bacilli species' remarkable ability to form 
endospores allows them to flourish in areas with extreme environmental 
instability (Chadee and Maitre, 1990; Boursaux-Eude and Gross, 2000). 

Based on microbiological investigation, the isolates H1, H6 and H9 were 
characterized as Bacillus spp., these bacteria has been identified in a 
variety of invertebrates’ species and form a significant portion of the 
intestinal microbial community (Kuhnigk and Konig, 1997; Drake et al., 
2005). There is a report that Bacillus species commonly found in some ant 
species like Tapinoma melanocephalum, Monomorium Pharaonis, 
Tapinoma melanocephalum, Solenopsis saevissima etc., were collected in 
hospital environments around the world (Bandoy and Tiu, 2017; Moreira 
et al., 2005; Bandoy and Tiu, 2017; do Nascimento et al., 2020; Moreira et 
al., 2005). The present findings suggest that the Bacillus spp. which may be 
able to contribute to the degradation of biological materials such as chitin, 
cellulose, polysaccharides, aromatic compounds etc in their habitats. 

Pseudomonas species were found in 22.22% of the Government Rajaji 
hospital environment in Madurai. Pseudomonas spp. are commonly found 
in soil, water and insect. They are metabolically versatile and may adapt 
to a variety of habitats and nutritional conditions (Fernandez et al., 2009; 
Dogan et al., 2011). Infections by Pseudomonas species have been reported 
to be linked to insertion of catheters or drainage tubes etc (Yoshino et al., 
2011). A strain of Staphylococcus sp. was isolated in Government Rajaji 
hospital environment. The Staphylococcus species can lead to high levels of 
contamination and cause diseases related to some domestic animals that 
harbor this bacterium in their fur, in addition to contaminating food scraps 
and causing several food-borne infections (Hirsh, 2003; Szweda et al., 
2012). Trabulsi and Toledo reported that Staphylococcus spp., can cause 
infections including pharyngitis, glomerulonephritis, rheumatic fever, 
septicemia etc (Trabulsi and Toledo, 1991). Additionally, Staphylococcus 
bovis is typically found in the human intestine and which causes urinary 
infections and endocarditis (Trabulsi and Toledo, 1991; Rodovalho et al., 
2003).  

Enterobacter species are motile aerobic gram negative bacilli belonging to 
the family Enterobacteriaceae. Fridkin reported Enterobacter as the fifth 
leading cause of ICU infections in the United States and the third most 
common cause of nosocomial pneumonia (Fridkin, 2001).  Several 
outbreaks have been documented in Enterobacter, including 
contaminated enteral feeding area, humidifiers and respiratory therapy 
equipment, hydrotherapy water in a burn unit etc (Simmons et al., 1989; 
Wang et al., 1991; Mayhall et al., 1979). Additionally, this bacterium is well 
adapted to different environmental conditions and can survive on skin and 
dry surfaces as well as replicate in contaminated fluids (Fridkin, 2001). In 
the present study, the Ponerine ants were found to carry Enterobacter, 
which can lead to nosocomal infection at Government Rajaji hospital in 
Madurai, Tamil Nadu.   

In the present investigation, bacteria Corynebacterium sp. and 
Paenibacillus sp. were isolated from the body surfaces of Ponerine ants. 
The genus Corynebacterium is a member of the Actinobacteria, which 
comprises a collection of morphologically irregular or club-shaped non-
sporulating aerobic microorganisms. To date, 90 Corynebacterium species 
have been classified by microbiologist, of whom 52 species are sporadic or 
rare sources of infections, while only a few cause severe infections (Sangal 
et al., 2014). There have been reports that several species Paenibacillus 
bacteria can cause bacteremic infections in humans. For example, 
Paenibacillus thiaminolyticus is a cause of bacteremia in hemodialysis 
patients, Paenibacillus konsidensis is a cause of bacteremia in febrile 
patients with hematemesis, Paenibacillus alvei is a cause of bacteremia in 
prosthetic joint infection etc (Ouyang et al., 2008; Ko et al., 2008; Reboli et 
al., 1989). Roux and Raoult isolated three novel Paenibacillus bacterial 
species (i.e., Paenibacillus massiliensis, Paenibacillus sanguinis and 
Paenibacillus timonensis) from blood cultures of patients with carcinoma, 

interstitial nephropathy, and leukemia, respectively (Roux and Raoult, 
2004). The present investigation demonstrated that the Ponerine ants can 
carry the pathogenic bacteria like Paenibacillus sp. and Corynebacterium 
sp., which could spread infection to patients in hospital environments.  

5.   CONCLUSION 

This is the first report as far as isolation of bacterial biomes on the surface 
of ant bodies obtained from public health centre. The nine bacterial strains 
were isolated from the ponerine ants in the government Rajaji hospital 
environments showed that ants are potential carriers of pathogenic and 
opportunistic bacteria, which represent risk factors for infections in 
hospital environments. Additionally, this finding emphasizes the necessity 
of increased awareness in public health centre regarding strict 
preventative measures, notably managing ants population in healthcare 
centre. Future research is required to investigate the genome sequencing 
in the isolated bacteria in order to confirm the species level. 

ACKNOWLEDGEMENTS 

Authors are grateful to the authorities of the Management and Principal of 
Thiagarajar College, Madurai, for their constant support and 
encouragement. Authors are also expressing their sincere gratitude to 
Dr.S.Kulandaivel, a former Assistant Professor of Microbiology in the 
Department of Zoology at Thiagarajar College, Madurai, for his invaluable 
support during the study period. 

REFERENCES 

Alharbi, J.S., Alawadhi, Q., Leather, S.R., 2019. Monomorium ant is a carrier 
for pathogenic and potentially pathogenic bacteria. BMC Research 
Notes, 12, Pp. 230.  

Bandoy, A.B., Tiu, J.J., 2017. Antibiotic resistance profile of gram negative 
bacilli isolated from ants in selected level 1 hospitals in Davao City. 
Journal of Advances in Health and Medical Sciences, 3(2), Pp. 88-95. 

Beatson, S.H., 1972. Pharaoh’s ants as pathogens vectores in hospitals. The 
Lancet, 1, Pp. 425-427. 

Bitar, M.R., Pinto, V.D., Moreira, L.M., Ribeiro, S.P., 2021. Gram negative 
bacteria associated with a dominant arboreal ant species outcompete 
phyllosphere associated bacteria species in a tropical canopy. 
Oecologia, 195, Pp. 959-970.  

Bolton, B., 1975. A revision of the ant genus Leptogenys Roger 
(Hymenoptera: Formicidae) in the Ethiopian region with a review of the 
Malagasy species. Bulletin of the British Museum (Natural History) 
Entomology, 31, Pp. 235-305. 

Bolton, B., 1995. A new general catalogue of the ants of the world. Harvard 
University Press, MA. Pp.504 

Boursaux-Eude, C., Gross, R., 2000. New insights symbiotic associations 
between ants and bacteria. Research in Microbiology, 519, Pp. 513-519. 

Bueno, O.C., 1995. Formigas nos Hospitais. Revista Ciência Hoje, 19, Pp. 12-
13. 

Bueno, O.C., de Campos-Farinha, A.D., 1999. Estratégias de controle das 
formigas urbanas. Vetores Pragas, 5, Pp. 5-7. 

Cappuccino, J.G., Sherman, N., 1992. Biochemical activities of 
microorganisms. In: Microbiology, A Laboratory Manual. The Benjamin 
/ Cummings Publishing Co. California. Pp. 125-178. 

Chadee, D., Maitre, A., 1990. Ants: Potential mechanical vectors of hospital 
infections in Trinidad. Transactions of the Royal Society of Tropical 
Medicine and Hygiene, 84, Pp. 297-297. 

de Castro, M.M., Santos Prezoto, H.H., Fernandes, E.F., Bueno, O.C., Prezoto, 
F., 2015. The ant fauna of hospitals: advancements in public health and 
research priorities in Brazil. Revista Brasileira de Entomologia, 59, Pp. 
77-83. 

Della Lucia, T.M.C., 2003. Hormigas de importancia económica em la 
region Neotropical. In: F. Fernández (Ed.), Introducción a las Hormigas 
de la región Neotropical. Instituto de Investigación de Recursos 
Biológicos Alexander von Humboldt, Bogotá, Colombia, Pp. 337-349. 

Dogan, N.M., Kantar, C., Gulcan, S., Dodge, C.J., Yilmaz, B.C., 2011. Chromium 
(VI) bioremoval by Pseudomonas bacteria: role of microbial exudates 



Acta Scientifica Malaysia (ASM) 7(1) (2023) 31-36 
 

 
Cite The Article: Thangavel Rajagopal, Marimuthu Muthukatturaja, Manickam Kaliswari , Subbiah Selvarani, Ponnirul Ponmanickam, Subramanian Sevarkodiyone 

(2023). Ponerine Ant (Hymenoptera: Formicidae) As Vectors for Bacteria in Public Health Centre, Madurai, Tamil Nadu, India. Acta Scientifica Malaysia, 7(1): 31-36. 

 

for natural attenuation and biotreatment of Cr (VI) contamination. 
Environmental Science & Technology, 45, Pp. 2278–2285. 

do Nascimento, L.E., Amaral, R.R., dos Anjos Ferreira, R.M., Soares 
Trindade, D.V., do Nascimento, R.E., da Costa, T.S., Picanço Souto, R.N., 
2020. Ants (Hymenoptera: Formicidae) as potential mechanical vectors 
of pathogenic bacteria in a public hospital in the Eastern Amazon, Brazil. 
Journal of Medical Entomology, 57, Pp. 1619–1626.  

dos Santos, P.F., Fonseca, A.R., Sanches, N.M., 2009. Ants (Hymenoptera: 
Formicidae) as vectors for bacteria in two hospitals in the municipality 
of Divinópolis, State of Minas Gerais. Revista da Sociedade Brasileira de 
Medicina Tropical. 42, Pp. 565-569. 

dos Santos, M.F.S., 2001. Comunidade de Formicidae (Insecta: 
Hymenoptera) associada aos ambientes hospitalares no município de 
Viçosa-MG. Universidade Federal de Viçosa, Viçosa, Brasil. Pp. 1-15.    

dos Santos, V.M., dos Santos, L.A.M., Campos-Modesto, L., Campos-
Modesto, J., 2021. Hospital microbiota vectored by ants. Microbes, 
Infection and Chemotherapy, 1, e1199, Pp. 1-2. 

Drake, H.L., Schramm, A., Horn, M., 2005. Earthworm gut microbial 
biomes: their importance to soil microorganisms, denitrification, and 
the terrestrial production of the greenhouse gas N2O. In H. Konig, A. 
Varma (Eds.), In intestinal microorganisms of termites and other 
Invertebrates. Springer Verlag, Heidelberg, Pp. 65-87. 

Edward, J.P., Baker, L.F., 1981. Distribuition and importance of Tha 
Pharaoh's Monomorium pharaonis (L) in national health service 
hospitals in England. Journal of Hospital Infection, 2, Pp. 245-254. 

Eicheler, W., 1990. Health aspects and control of Monomorium pharaonis. 
In R.K.V. Meer, K. Jafe, A. Cedeno (Eds.), Applied Mirmecology: a world 
pesperctive. Westview Press, Boulder, Pp. 671-675. 

Espalder, X., Espejo, F., 2002. Tapinoma  melanochephalum (Fabricius, 
1793) a new exotic ant in Spain (Hymenoptera, Formicidae). Orsis, 17, 
Pp. 101-104. 

Fernandez, M., Duque, E., Pizarro-Tobıas, P., Van Dillewijn, P., Wittich, R.M., 
2009. Microbial responses to xenobiotic compounds. Identification of 
genes that allow Pseudomonas putida KT2440 to cope with 2,4,6-
trinitrotoluene. Microbial Biotechnology, 2, Pp. 287–294. 

Fridkin, S.K., 2001. Increasing prevalence of antimicrobial resistance in 
intensive care units. Critical Care Medicine, 29, Pp. 64-68. 

Hirsh, D.C. 2003. Salmonella. In: Hirsh D.C., Zee Y.C. (Eds), Microbiologia 
Veterinária. Brasil: Guanabara Koogan, Rio de Janeiro, Pp. 69–73. 

Ipinza-Regla, J., Figueroa, G., Osorio, J., 1981. Iridomyrmex humilis 
'hormiga argentina como vector de infecciones intrahospitalarias: I 
Estudio bacteriologico. Folia Entomológica Mexicana, 50, Pp. 81-96. 

Kim, C.W., Kim, D.I., Choi, S.Y., Park, J.W., Hong, C.S., 2005. Pharaoh ant 
(Monomorium pharaonis); Newly identified important inhalant 
allergens in bronchial asthma. Journal of Korean Medical Science, 20, 
Pp. 390-396. 

Ko, K.S., Kim, Y.S., Lee, M.Y., Shin, S.Y., Jung, D.S., Peck, K.R., 2008. 
Paenibacillus konsidensis sp. nov., isolated from a patient. International 
Journal of Systematic and Evolutionary Microbiology, 8, Pp. 2164–2168. 

Kuhnigk, T., Konig, H., 1997. Degradation of dimeric lignin model 
compounds by aerobic bacteria isolated from the hindgut of 
xylophagous termites. Journal of Basic Microbiology, 37, Pp. 205–211. 

Lise, F., Mello Garcia, F.R., Lutinski, J.A., 2006. Association of ants 
(Hymenoptera: Formicidae) with bacteria in hospitals in the State of 
Santa Catarina. Revista da Sociedade Brasileira de Medicina Tropical, 39 
(6), Pp. 523-526.  

Mayhall, C.G., Lamb, V.A., Gayle, W.E., Haynes, B.W., 1979. Enterobacter 
cloacae septicemia in a burn center: epidemiology and control of an 
outbreak. Journal of Infectious Diseases, 139, Pp. 166-171. 

Máximo, H.J., Felizatti, H.L., Ceccato, M., Cintra-Socolowski, P., Beretta, A.L., 
2014. Ants as vectors of pathogenic microorganisms in a hospital in São 
Paulo county, Brazil. BMC Research Notes, 7, Pp. 554. 

Melo, G.A.R., Aguiar, A.P., Garcete-Barrett, B.R., 2012. Hymenoptera 
Linnaeus. In J.A. Rafael, G.A.R. Melo, C.J.B. Carvalho, S.A. Casari, R. 

Constantino (Eds.), Insetos do Brasil.  Diversidade e taxonomia. Holos, 
Ribeirão Preto, Pp. 553-612. 

Moreira, D.D.O., Morais, V., Motta, O.V., Campos-Farinha, A.E.C., Tonhasca, 
J.A., 2005. Ants as carrier of antibiotic resistant bacteria in hospitals. 
Neotropical Entomology, 34, Pp. 34-39. 

Nelder, M.P., Paysen, E.S., Zungoli, P.A., Benson, E.P. 2006. Emergence of 
the introduced ant Pachycondyla chinensis (Formicidae: Ponerinae) as a 
public health threat in the southeastern United States. Journal of 
Medical Entomology, 43, Pp. 1094-1098.  

Ogba, O.M., Akpan, A.A., Olorode, O.A., Otu-Bassey, I.B., 2017. The public 
health importance of the association between Componotus consobrinus 
and potential bacterial pathogens in human dwellings. Journal of 
Microbiology & Experimentation, 5 (7), 00175, Pp. 1-5.  

Olaya-Masmela, L.A., Ulloa, P.C., Payan, A., 2005. Ants (Hymenoptera: 
Formicidae) in hospital centers of Valle del Cauca as vectors of 
nosocomial pathogens. Revista Colombiana de Entomología, 31 (2), Pp. 
183-187.  

Oliveira, B.R.M., de Sousa, L.F., Soares, R.C., Nascimento, T.C., Madureira, 
M.S., Fortuna, J.L. 2017. Ants as vectors of bacteria in hospital 
environments. Journal of Microbiology Research, 7, Pp. 1-7. 

Ouyang, J., Pei, Z., Lutwick, L., Dalal, S., Yang, L., Cassai, N., 2008. Case 
report: Paenibacillus thiaminolyticus: a new cause of human infection, 
inducing bacteremia in a patient on hemodialysis.  Annals of Clinical & 
Laboratory Science, 38, Pp. 393-400. 

Peçanha, M.P., 2000. Formigas como  vetor de propagaçãobacteriana no 
conjunto hospitalar de Sorocaba-SP. Tese de doutorado, Instituto de 
Biociências, Unesp, Rio Claro, Pp.110. 

Rajagopal, T., Singam, P., Kulandaivel, S., Selvarani, S., Sevarkodiyone, S., 
Ponmanickam, P. 2019. The red weaver ant, Oecophylla smaragdina as 
vectors of bacteria in urban environments. International Journal of 
Entomology Research, 4, Pp. 46-49.  

Rawat, N., Shreyata, A., Sabu, B., Jamwal, R., Pushpa Devi, P., Yadav, K., 
Singh Raina, H., Rajagopal, R. 2023. Understanding the role of insects in 
the acquisition and transmission of antibiotic resistance. Science of the 
total Environment, 858, 159805, Pp. 1-15. 

Reboli, A.C., Bryan, C.S., Farrar, W.E., 1989. Bacteremia and infection of a 
hip prosthesis caused by Bacillus alvei. Journal of Clinical Microbiology, 
27, Pp. 1395–1396. 

Rodovalho, C.M., Marcolino, M.T., Brandeburgo, A.M., 2003. Formigas 
Como Vetores de Propagação de Staphylococcus aureus no Hospital de 
Clínicas da Universidade Federal de Uberlândia. In: Resumos do XVI 
Simpósio de Mirmecologia, Florianópolis-SC, Pp. 464-466.  

Rodovalho, C.M., Santos, A.L., Marcolino, M.T., Bonetti, A.M., Brandeburgo, 
A.M., 2007. Urban ants and transportation of Nosocomial Bacteria. 
Neotropical Entomology 36, Pp. 454-458.   

Roux, V., Raoult, D., 2004. Paenibacillus massiliensis sp. nov., Paenibacillus 
sanguinis sp. nov. and Paenibacillus timonensis sp. nov., isolated from 
blood cultures. International Journal of Systematic and Evolutionary 
Microbiology, 54, Pp. 1049–1054. 

Rust, M., Su, N.Y., 2012. Managing social insects of urban importance. 
Annual Review of Entomology, 57, Pp. 355-375. 

Sangal, V., Burkovski, A., Hunt, A.C., Edwards, B., Blom, J., Hoskisson, P.A., 
2014. A lack of genetic basis for biovar differentiation in clinically 
important Corynebacterium diphtheriae from whole genome 
sequencing. Infection, Genetics and Evolution, 21, Pp. 54–57. 

Shahi, M., Davoodian, P., Ansari, M., Ghazi, F., Akbarzadeh, K., 2017. 
Synanthropic Ants as vectors of pathogens in hospitals of Iran. Journal 
of Kerman University of Medical Sciences, 24 (6), Pp. 498-504. 

Simothy, L., Mahomoodally, F., Neetoo, H., 2018. A study on the potential 
of ants to act as vectors of foodborne pathogens. AIMS Microbiology, 4 
(2), Pp. 319–333. 

Simmons, B.P., Gelfand, M.S., Haas, M., Metts, L., Ferguson, J., 1989. 
Enterobacter sakazkii infections in neonates associated with intrinic 
contamination of a powdered infant formula. Infection Control & 
Hospital Epidemiology, 10, Pp. 398-401. 



Acta Scientifica Malaysia (ASM) 7(1) (2023) 31-36 
 

 
Cite The Article: Thangavel Rajagopal, Marimuthu Muthukatturaja, Manickam Kaliswari , Subbiah Selvarani, Ponnirul Ponmanickam, Subramanian Sevarkodiyone 

(2023). Ponerine Ant (Hymenoptera: Formicidae) As Vectors for Bacteria in Public Health Centre, Madurai, Tamil Nadu, India. Acta Scientifica Malaysia, 7(1): 31-36. 

 

Szweda, P., Schielmann, M., Kotlowski, R., Gorczyca, G., Zalewska, M., 
Milewski, S., 2012. Peptidoglycan hydrolases-potential weapons against 
Staphylococcus aureus. Applied Microbiology and Biotechnology, 96, Pp. 
1157-1174. 

Trabulsi, L.R., Toledo, M.R.F., 1991. Microbiologia. 2nd ed. Rio de Janeiro, 
Atheneu, Brasil, Pp. 25-35.  

Wang, C.C., Chu, M.L., Ho, L.J., Hwang, R.C., 1991. Analysis of plasmid 
pattern in paediatric intensive care unit outbreaks of nosocomial 
infection due to Enterobacter cloacae. Journal of Hospital Infection, 19, 

Pp. 33-40. 

Yomoda, S., Okubo, T., Takahashi, A., Murakami, M., Iyobe, S. 2003. 
Presence of Pseudomonas putida strains harboring plasmids bearing 
the metallo-beta-lactamase gene bla (IMP) in a hospital in Japan. Journal 
of Clinical Microbiology, 41, Pp. 4246–4251.  

Yoshino, Y., Kitazawa, T., Kamimura, M., TatsunoK Ota, Y., 2011. 
Pseudomonas putida bacteremia in adult patients: five case reports and 
a review of the literature. Journal of Infection and Chemotherapy, 17, 
Pp. 278–282. 

 


