
 Corresponding author: Udochi Anayo Ugo 

Copyright © 2024 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0. 

Prevalence and antibiotic susceptibility patterns of Escherichia coli and 
Staphylococcus aureus isolated from bioaerosols of local markets located in Agulu, 
Anambara State  

Miriam Goodness Udochukwu Nwaneri 1, Chiubem Ikechukwu Okwuosa 1, Iniekong Philip Udoh 2, 
Chukwunonso Marbel Eduzor 3, Lilian Ngozi Chukwuma 4 and Udochi Anayo Ugo 5, * 

1 Department of Pharmaceutical Microbiology and Biotechnology, Faculty of Pharmaceutical Sciences, Nnamdi Azikiwe 
University, Awka, Agulu Campus, Anambra State, Nigeria.  
2 Department of Medical Laboratory Science, Faculty of Health Sciences and Technology, University of Nigeria, Enugu 
Campus, Nigeria. 
3 Department of Science Laboratory Technology (SLT), Federal Polytechnic Oko, Anambra State, Nigeria. 
4 Department of Medical Laboratory Science, Microbiology unit, Nnamdi Azikiwe University, Nnewi Campus, Anambra 
State. 
5 Department of Pharmaceutical Microbiology and Biotechnology, Faculty of Pharmaceutical Sciences, University of 
Nigeria, Nsukka. 

International Journal of Science and Research Archive, 2024, 12(01), 562–570 

Publication history: Received on 29 March 2024; revised on 08 May 2024; accepted on 10 May 2024 

Article DOI: https://doi.org/10.30574/ijsra.2024.12.1.0814 

Abstract 

There is a need for improved understanding of aerosol-acquired disease due to the increasing environmental load of 
antibiotic resistant bacteria. Multidrug-resistant Escherichia coli and Staphylococcus aureus are examples of bacteria for 
which the role of exposure to aerosolized organisms in disease transmission should be more closely evaluated globally. 
This study is aimed at evaluating the prevalence and antibiogram of S. aureus and E. coli present in market bioaerosols, 
located in Nwagu-Agulu, Anambra Nigeria. Impaction sample collection method was used to collect bioaerosol samples 
within the market using nutrient agar as the collection media, A combination of the cultural and microscopic features 
as well as selected biochemical tests were employed to identify the isolates. The Kirby-Bauer disk diffusion method was 
used to determine antibiotic resistance to selected commonly used antibiotics. A total of 76 S. aureus and 24 E. coli were 
isolated. Both organisms have been implicated in community-acquired infections. The most common bacteria isolated 
were Staphylococcus aureus. Varying levels of resistance were observed by these isolates to selected commonly use 
antibiotics. There is high prevalence of S. aureus and E. coli within Nwagu market Agulu, Anambra State, Eastern region 
of Nigeria. The organisms have very high rates of resistance to antibiotics (MDR) as reported by other workers. The 
government as well as Health professionals must play an important role in the prevention of community acquired 
infections via regular environmental monitoring of open markets bioaerosol and establishing a common permissible 
limits or concentration for bioaerosols within the markets.  
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1. Introduction

Microorganisms or their remains can be actively or inactively released into the air in reaction to climatological 
conditions [1] Many airborne pathogenic organisms can be spread great distances through air flow [2,3]. Bioaerosols 
are airborne particles derived from biological origins, including aerial suspensions of bacteria, viruses, fungi, enzymes, 

http://creativecommons.org/licenses/by/4.0/deed.en_US
https://ijsra.net/
https://doi.org/10.30574/ijsra.2024.12.1.0814
https://crossmark.crossref.org/dialog/?doi=10.30574/ijsra.2024.12.1.0814&domain=pdf


International Journal of Science and Research Archive, 2024, 12(01), 562–570 

563 

and pollen. It may be disseminated over large distances with possibly lethal results if carried by favourable air flow. 
Examples of bioaerosol organisms are Staphylococcus aureus and Escherichia coli [4-6].   

Staphylococcus aureus is a gram positive and non-motile small round shaped organism that causes infections like 
hospital- and community-acquired bloodstream, lower respiratory, skin and soft tissue infection [7]. Escherichia coli a 
gram-negative bacillus is an enteric bacterium which colonizes the lower intestinal tract of mammals including humans 
and birds. It can cause intestinal and extra intestinal illnesses in humans. It infects ruminants, chickens and humans that 
are in close contact and share space [8]. It causes a spectrum of diseases ranging from mild, self-limited gastroenteritis 
to renal failure and septic shock [9]. It has been reported to be the most common pathogen associated with urinary tract 
infections in many countries causing both community- and hospital-acquired UTI [10,11]. It can lead to severe and life-
threatening complications. 

There is a need for improved understanding of aerosol-acquired disease due to the increasing environmental load of 
antibiotic resistant bacteria. S. aureus and E. coli are major challenge globally because of the presence of multiple drug 
resistant gene and air transmission has been identified as a major risk factor which influences the rapid spread of these 
pathogenic organisms [12,13]. Some people had reported on the increasing prevalence of multidrug-resistant 
Staphylococcus aureus (MDRSA) infections as well as ESBL-producing E. coli among community populations [13]. There 
is no data concerning the presence of S. aureus and E. coli in market bioaerosol. Because of the scarce data, huge 
variability in the potential health effects between different types of bioaerosols and for the fact that Staphylococcus 
aureus and Escherichia coli have been implicated in previous studies [12], it is important to determine prevalence of S. 
aureus and E. coli in this market bioaerosol as this can influence antibiotic-therapy decisions. 

This study is aimed at evaluating the prevalence and antibiogram of S. aureus and E. coli present in market bioaerosols, 
located in Nwagu-Agulu, Anambra Nigeria.  

2. Material and methods 

2.1. Study Area  

The study Area is a local market located at Nwagu-Agulu, Anambra state, Nigeria.  

Nutrient agar, Mannitol salt agar, MacConkey agar, Citrate agar (Titan Biotech, India) were the agar media used. While 
the broth media used was Nutrient broth (Titan Biotech, India). They were strictly prepared according to the 
instructions of the manufacturers. The reagents employed in this work include Peptone water (Titan Biotech, India), 
immersion oil, Lugo’s Iodine, acetone, ethanol, safranin stain, crystal violet stain, peptone pellets, tetramethyl-p-
phenylenediamine powder (Merck, Germany), and Kovac’s Indole Reagent (Qualikems fine Chemicals Pvt. Ltd). 

Antimicrobial sensitivity discs containing amoxycillin-sulbactam (20µg), co-trimoxazole (25µg), cefotaxime (30µg), 
piperacillin/tazobactam (110µg), chloramphenicol (30µg), ciprofloxacin (5µg), ceftriaxone (30µg), tetracycline (30µg), 
ofloxacin (5µg),  gentamicin (10µg), azithromycin (15 µg) levofloxacin (5 µg), erythromycin (15µg); streptomycin 
(10µg); roxithromycin (30µg) cloxacillin (5µg) (Life Save Biotech ,UK) were used to determine the susceptibility profile.    

2.2. Collection of Samples 

The labelled sterile nutrient agar plates containing 500 mg/L miconazole were strategically placed on the chairs and 
tables at the study area. Adopting the standardized method, each plate was positioned at a height of 1 m above floor 
level, and 1 m from items being sold. Plates were exposed for 3 hrs followed by incubating at 37℃ for 48 hrs in an 
inverted position. After incubation, the microbial contaminations of the sampled area were recorded [13,14]. Duplicate 
bioaerosol samples were collected from each sampling point. 

2.3. Morphological Identification of Isolates 

For the identification of the isolates, a single colony from the exposed nutrient agar plate was sub-cultured onto the 
selective media (Mannitol salt agar for S. aureus, and MacConkey agar for E. coli) containing 500 mg/L miconazole which 
enables the detection and differentiation of specific microorganism. The isolates were characterized by using the 
morphological appearance, Gram staining technique and biochemical tests: Indole, catalase, oxidase and citrate test [15-
17]. The pure culture was stored in agar slants containing 500 mg/L miconazole at 4 ˚C. Prior to use, an aliquot of the 
test isolates was sub-cultured onto agar plate containing 500 mg/L miconazole and then incubated for 24 hrs at 37 ˚C 
for reactivation. Reactivated cultures were standardized by transferring distinct and separate colonies of the pure 
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culture of the test organism into 3 mL of sterile nutrient broth. The suspensions were incubated for 3 hours at 37°C to 
allow the growth of test organism till the density is equivalent to the turbidity of 0.5 McFarland. 

2.4. Antibiotic Susceptibility Testing 

The antibiogram study of the isolates with other antibiotics was determined using the Kirby-Bauer disc diffusion 
technique (described as follows). 0.1 ml of standardized cultures were dispensed unto dried agar plates. These were 
dispersed evenly onto the agar surface using sterile a swab stick to make a bacterial lawn. Inoculated plates were 
allowed to dry for 15 mins and the antibiotic discs were aseptically placed on the inoculated plates 15 mm away from 
the edge of the plates. The plates were allowed a further drying period of 30 mins and then incubated for 24 hrs at 37 
˚C [18]. After incubation, the zone of inhibition was observed and the diameter of the zone was measured, recorded and 
compared with a standard for each drug. The isolates were recorded as resistant based on the standard interpretative 
chart for each drug as described by the Clinical Laboratory Standard Institute [19].  

3. Results and discussion 

3.1. Isolation and Specie Identification of Test Micro-organisms. 

A total of 100 samples were collected from the study area. Out of the 100, only 76 (27 Gram negative and 49 Gram 
positive) were isolated from the market bioaerosols and used for the study.  

Figure I shows the culture of E. coli which are reddish, mucoid, opaque, convex colonies and S. aureus which appeared 
golden yellow, mucoid, opaque, convex colonies on nutruent agar. This is consistent with the result of [12] which stated 
the colony morphology of most S. aureus strains to be circular, smooth, convex, opaque and produces golden yellow 
pigment. While that of E. coli is circular, low convex, grayish white, moist, smooth, opaque or partially translucent 
colonies.  

 

Figure 1 Pure isolates of Escherichia coli and Staphylococcus aureus 

The microscopic features of the isolated organisms showed that they are cocci in clusters for S. aureus and rods for E. 
coli. The morphological and biochemical tests (Table 1 and 2) confirmed them as E. coli and S. aureus respectively. 
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Table 1 Morphological, biochemical characterizations of Escherichia coli isolates 

Sample Colony morphology Gram- character Microscopy CAT OXI IND CIT 

E1 Red, convex Gram negative Rods + - + - 

E2 Red, convex Gram negative Rods + - + - 

E3 Red, convex Gram negative Rods + - + - 

E6 Red, convex Gram negative Rods + - + - 

E7 Red, convex Gram negative Rods + - + - 

E8 Red, convex Gram negative Rods + - + - 

E9 Red, convex Gram negative Rods + - + - 

E11 Red, convex Gram negative Rods + - + - 

E12 Red, convex Gram negative Rods + - + - 

E14 Red, convex Gram negative Rods + - + - 

E15 Red, convex Gram negative Rods + - + - 

E16 Red, convex Gram negative Rods + - + - 

E19 Red, convex Gram negative Rods + - + - 

E21 Red, convex Gram negative Rods + - + - 

E23 Red, convex Gram negative Rods + - + - 

E25 Red, convex Gram negative Rods + - + - 

E26 Red, convex Gram negative Rods + - + - 

E27 Red, convex Gram negative Rods + - + - 

Key: E (Escherichia coli); CAT (catalase); OXI (oxidase); IND (indole); CIT (citrate) tests; + (positive reaction); - (negative reaction) 

Table 2 Morphological, biochemical characterizations of Staphylococcus aureus isolates 

Sample Colony morphology Gram- character Microscopy CAT OXI IND CIT 

S1 Golden-brown Gram positive Cocci clusters + + - + 

S2 Golden-brown Gram positive Cocci clusters + + - + 

S3 Golden-brown Gram positive Cocci clusters + + - + 

S4 Golden-brown Gram positive Cocci clusters + + - + 

S5 Golden-brown Gram positive Cocci clusters + + - + 

S6 Golden-brown Gram positive Cocci clusters + + - + 

S7 Golden-brown Gram positive Cocci clusters + + - + 

S8 Golden-brown Gram positive Cocci clusters + + - + 

S9 Golden-brown Gram positive Cocci clusters + + - + 

S10 Golden-brown Gram positive Cocci clusters + + - + 

S11 Golden-brown Gram positive Cocci clusters + + - + 

S12 Golden-brown Gram positive Cocci clusters + + - + 

S13 Golden-brown Gram positive Cocci clusters + + - + 

S14 Golden-brown Gram positive Cocci clusters + + - + 
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S15 Golden-brown Gram positive Cocci clusters + + - + 

S16 Golden-brown Gram positive Cocci clusters + + - + 

S17 Golden-brown Gram positive Cocci clusters + + - + 

S18 Golden-brown Gram positive Cocci clusters + + - + 

S19 Golden-brown Gram positive Cocci clusters + + - + 

S20 Golden-brown Gram positive Cocci clusters + + - + 

S21 Golden-brown Gram positive Cocci clusters + + - + 

S22 Golden-brown Gram positive Cocci clusters + + - + 

S23 Golden-brown Gram positive Cocci clusters + + - + 

S24 Golden-brown Gram positive Cocci clusters + + - + 

S25 Golden-brown Gram positive Cocci clusters + + - + 

S26 Golden-brown Gram positive Cocci clusters + + - + 

S27 Golden-brown Gram positive Cocci clusters + + - + 

S28 Golden-brown Gram positive Cocci clusters + + - + 

S29 Golden-brown Gram positive Cocci clusters + + - + 

S30 Golden-brown Gram positive Cocci clusters + + - + 

S31 Golden-brown Gram positive Cocci clusters + + - + 

S32 Golden-brown Gram positive Cocci clusters + + - + 

S33 Golden-brown Gram positive Cocci clusters + + - + 

S34 Golden-brown Gram positive Cocci clusters + + - + 

S35 Golden-brown Gram positive Cocci clusters + + - + 

S36 Golden-brown Gram positive Cocci clusters + + - + 

S37 Golden-brown Gram positive Cocci clusters + + - + 

S38 Golden-brown Gram positive Cocci clusters + + - + 

S39 Golden-brown Gram positive Cocci clusters + + - + 

S40 Golden-brown Gram positive Cocci clusters + + - + 

S41 Golden-brown Gram positive Cocci clusters + + - + 

S42 Golden-brown Gram positive Cocci clusters + + - + 

S43 Golden-brown Gram positive Cocci clusters + + - + 

S44 Golden-brown Gram positive Cocci clusters + + - + 

S45 Golden-brown Gram positive Cocci clusters + + - + 

S46 Golden-brown Gram positive Cocci clusters + + - + 

S47 Golden-brown Gram positive Cocci clusters + + - + 

S48 Golden-brown Gram positive Cocci clusters + + - + 

S49 Golden-brown Gram positive Cocci clusters + + - + 

S50 Golden-brown Gram positive Cocci clusters + + - + 

Key: CAT (catalase); OXI (oxidase); IND (indole); CIT (citrate) tests 
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3.2. Prevalence  

Market activities observed during the study showed an expected increased prevalence of bacteria resulting from 
increased transmission. Our results showed that both E. coli and S. aureus are the most frequently isolated 
microorganisms in the market, indicating that they have been implicated in community-acquired infections. The most 
common bacteria isolated were Staphylococcus aureus. This contradicts the findings of [20,21], which reported that E. 
coli was the most frequent isolated microorganism in both the community and hospital setting.  

3.3. Antibiotic Susceptibility Testing of the Organisms 

It is demonstrated from tables 3 and 4 that most of the isolates from the market bioaerosol were resistant to amoxycillin 
(4.1%), tetracycline (38.8%), ciprofloxacin (20.4%), ofloxacin (10.2%), and cloxacillin (100%).  This indicates that MDR 
is very common within the study area. This could be because these antibiotics are commonly used for outpatient 
therapy. The percentage of MDR- E. coli and S. aureus causing community-acquired infections is 35.5% and 64.5 % 
respectively. This is the first study conducted in the study area. Our finding is an indication of a gradual change in the 
antibiotic status, where community-acquired organisms were more resistance to antimicrobial drugs tested. 

Table 3 Antibiotic Susceptibility Testing of E. coli isolated from the Market 

Isolate Antibiotics (µg) / inhibition zone diameter (mm) 

AS BA CTX PT C CIP CRO TE OF GM AT LE Antibiotic status 

E1 0±0 0±0 0±0 0±0 13±0 15±0 10±0 15±0 17±0 0±0 0±0 0±0 MDR 

E2 0±0 0±0 0±0 0±0 10±0 19±0 0±0 14±0 0±0 0±0 0±0 0±0 MDR 

E3 0±0 0±0 0±0 0±0 23±0 26±0 0±0 0±0 0±0 0±0 0±0 0±0 MDR 

E6 0±0 0±0 0±0 0±0 12±0 9±0 11±0 0±0 14±0 19±0 11±0 20±0 MDR 

E7 0±0 0±0 0±0 0±0 20±0 28±0 10±0 15±0 30±0 0±0 20±0 32±0 MDR 

E8 25±0 0±0 0±0 0±0 16±0 10±0 9±0 9±0 15±0 0±0 9±0 14±0 MDR 

E9 0±0 17±0 0±0 0±0 30±0 24±0 0±0 13±0 26±0 0±0 24±0 26±0 MDR 

E11 0±0 15±0 0±0 0±0 32±0 26±0 0±0 20±0 30±0 24±0 25±0 26±0 MDR 

E12 0±0 0±0 0±0 0±0 11±0 16±0 0±0 0±0 15±0 0±0 11±0 20±0 MDR 

E13 0±0 18±0 0±0 0±0 15±0 15±0 0±0 10±0 14±0 0±0 21±0 23±0 MDR 

E14 0±0 0±0 0±0 0±0 0±0 26±0 0±0 10±0 18±0 0±0 22±0 27±0 MDR 

E15 0±0 0±0 0±0 0±0 18±0 0±0 0±0 8±0 16±0 0±0 14±0 20±0 MDR 

E16 0±0 0±0 0±0 0±0 17±0 12±0 0±0 15±0 22±0 0±0 20±0 25±0 MDR 

E19 0±0 0±0 0±0 0±0 10±0 0±0 12±0 14±0 20±0 15±0 19±0 24±0 MDR 

E20 0±0 0±0 0±0 0±0 22±0 0±0 0±0 0±0 17±0 0±0 26±0 22±0 MDR 

E21 0±0 0±0 0±0 0±0 17±0 12±0 8±0 21±0 16±0 0±0 20±0 28±0 MDR 

E23 0±0 0±0 0±0 0±0 22±0 14±0 0±0 16±0 21±0 0±0 12±0 22±0 MDR 

E25 0±0 0±0 0±0 0±0 12±0 20±0 13±0 14±0 28±0 18±0 10±0 16±0 MDR 

E26 0±0 0±0 0±0 0±0 30±0 25±0 11±0 14±0 16±0 23±0 20±0 25±0 MDR 

E27 0±0 0±0 0±0 0±0 14±0 16±0 0±0 21±0 32±0 23±0 19±0 17±0 MDR 

key: Amoxycillin-sulbactam (AS, 20 µg), Co-Trimoxazole (BA, 25 µg); cefotaxime (CTX, 30 µg), Piperacillin/Tazobactam (PT, 110 µg); 
Chloramphenicol (C, 30 µg); Ciprofloxacin (CIP, 5 µg), Ceftriaxone (CRO, 30 µg); Tetracycline (TE, 30 µg); Ofloxacin (OFX, 5 µg) Gentamicin (GM, 10 

µg), Azithromycin (AT, 15 µg); Levofloxacin (LE, 5 µg) 
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Table 4 Antibiotic Susceptibility Testing of the S. aureus isolated from the market 

Isolate code S AS BA E TE CTX CIP OF RO CX GM LE Status 

S1 20±0.4 0±0 14±0 22±5 0±0 0±0 0±0 0±0 10±0 0±0 24±0 14±0 MDR 

S2 16±0.3 0±0 17±0 23±0.6 0±0 15±0.6 0±0 0±0 14±0 0±0 20±0 34±0 MDR 

S3 20±0.5 0±0 12±0 23±0.6 15±0.3 17±0.3 0±0 0±0 19±0 0±0 18±0 28±0 MDR 

S4 12±0.6 0±0 18±0 18±0.3 0±0 12±0.6 0±0 0±0 14±0 0±0 32±0 26±0 MDR 

S5 11±0.4 0±0 21±0 0±0 0±0 0±0 0±0 0±0 17±0 0±0 19±0 32±0 MDR 

S6 15±0.6 0±0 15±0 11±0.6 0±0 0±0 0±0 0±0 25±0 0±0 24±0 18±0 MDR 

S7 27±0.5 0±0 17±0 20±0.6 13±0.3 15±0.6 0±0 0±0 10±0 0±0 17±0 19±0 MDR 

S8 21±0.7 0±0 18±0 23±0.3 0±0 13±0.7 0±0 0±0 13±0 0±0 26±0 16±0 MDR 

S9 33±0.4 0±0 20±0 25±0.3 0±0 16±0.6 0±0 20 22±0 0±0 19±0 35±0 MDR 

S10 18±0.7 0±0 14±0 20±0.3 0±0 15±0.3 0±0 0±0 15±0 0±0 23±0 23±0 MDR 

S11 28±0.4 0±0 16±0 21±0.3 0±0 15±0.5 0±0 0±0 14±0 0±0 12±0 24±0 MDR 

S12 20±0.7 0±0 20±0 21±0.7 0±0 15±0.6 0±0 0±0 12±0 0±0 14±0 37±0 MDR 

S13 19±0.5 0±0 18±0 15±0.3 0±0 16±0.3 0±0 0±0 18±0 0±0 22±0 20±0 MDR 

S14 20±0.3 0±0 12±0 25±0.3 0±0 13±0.4 0±0 0±0 29±0 0±0 17±0 30±0 MDR 

S15 0±0 20±0 19±0 0±0 0±0 0±0 0±0 20±0 24±0 0±0 26±0 18±0 MDR 

S16 16±0.7 0±0 11±0 16±0.6 0±0 0±0 0±0 19±0 13±0 0±0 18±0 26±0 MDR 

S17 0±0 0±0 17±0.7 0±0 15±0.3 12±0 0±0 15±0 12±0 0±0 12±0 34±0 MDR 

S18 20±0.7 0±0 15±0 24±0.6 0±0 13±0.6 0±0 0±0 11±0 0±0 32±0 12±0 MDR 

S19 19±0.4 0±0 13±0 22±0.3 0±0 17±0.6 0±0 0±0 11±0 0±0 30±0 16±0 MDR 

S20 21±0.3 0±0 10±0 22±0.4 0±0 11±0.6 0±0 0±0 14±0 0±0 26±0 25±0 MDR 

S21 19±0.7 0±0 23±0 10±0.3 0±0 17±0.3 0±0 0±0 26±0 0±0 24±0 29±0 MDR 

S22 14±0.4 0±0 17±0 20±0.7 0±0 15±0.7 0±0 0±0 22±0 0±0 25±0 34±0 MDR 

S23 0±0 12±0 19±0 13±0.3 16±0 0±0 21±0 24±0 18±0 0±0 24±0 26±0 MDR 

S24 15±0.5 0±0 11±0 21±0.5 0±0 10±0.6 0±0 0±0 12±0 0±0 27±0 28±0 MDR 

S25 17±0.7 0±0 15±0 20±0.3 10±0.3 0±0 0±0 0±0 31±0 0±0 30±0 32±0 MDR 

S26 33±0 0±0 22±0 23±0.3 0±0 22±0.3 0±0 0±0 19±0 0±0 32±0 37±0 MDR 

S27 22±0.3 0±0 15±0 21±0.6 0±0 17±0.6 0±0 0±0 31±0 0±0 14±0 23±0 MDR 

S28 14±0.2 0±0 11±0 14±0.3 0±0 11±0.3 0±0 0±0 23±0 0±0 18±0 18±0 MDR 

S29 15±0.3 0±0 19±0 21±0.5 0±0 12±0.5 0±0 0±0 12±0 0±0 23±0 35±0 MDR 

S30 0±0 0±0 22±0 0±0 0±0 0±0 0±0 0±0 10±0 0±0 12±0 14±0 MDR 

S31 0±0 0±0 11±0 0±0 0±0 0±0 0±0 0±0 15±0 0±0 26±0 29±0 MDR 

S32 25±0.3 0±0 18±0 24±0.3 13±0.3 0±0 0±0 0±0 18±0 0±0 23±0 16±0 MDR 

S33 23±0.6 0±0 16±0 25±0.3 0±0 12±0.3 0±0 0±0 13±0 0±0 31±0 24±0 MDR 

S34 25±0.6 0±0 13±0 0±0 20±0.4 0±0 15±0.6 0±0 10±0 0±0 26±0 27±0 MDR 

S35 22±0.6 0±0 17±0 0±0 20±0.3 10±0.5 10±0.3 0±0 13±0 0±0 19±0 32±0 MDR 

S36 25±0.3 0±0 15±0 0±0 20±0.7 10±0.3 10±0.7 0±0 14±0 0±0 21±0 14±0 MDR 

S37 11±0.7 0±0 10±0 0±0 12±0.2 0±0 0±0 0±0 19±0 0±0 12±0 28±0 MDR 

S38 10±0.3 0±0 16±0 0±0 20±0.3 0±0 0±0 0±0 32±0 0±0 14±0 35±0 MDR 
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S39 11±0.6 0±0 12±0 0±0 22±0.6 0±0 15±0.3 0±0 27±0 0±0 19±0 32±0 MDR 

S40 22±0.3 0±0 11±0 0±0 15±0.3 17±0.3 0±0 0±0 16±0 0±0 17±0 18±0 MDR 

S41 11±0.3 0±0 17±0 0±0 17±0.5 13±0.7 0±0 0±0 13±0 0±0 25±0 26±0 MDR 

S42 0±0 0±0 20±0 0±0 0±0 0±0 0±0 0±0 28±0 0±0 30±0 17±0 MDR 

S43 0±0 0±0 11±0 0±0 0±0 0±0 0±0 0±0 14±0 0±0 18±0 22±0 MDR 

S44 11±0.6 0±0 23±0 0±0 20±0.3 0±0 20±0.3 0±0 10±0 0±0 35±0 27±0 MDR 

S45 8±0.3 0±0 16±0 0±0 17±0.4 0±0 11±0.6 0±0 12±0 0±0 32±0 29±0 MDR 

S46 11±0.7 0±0 10±0 0±0 0±0 20 0±0 0±0 19±0 0±0 13±0 18±0 MDR 

S47 25±0.3 0±0 18±0 0±0 25±0.7 0±0 15±0.4 0±0 30±0 0±0 22±0 23±0 MDR 

S48 11±0.3 0±0 12±0 0±0 20±0.3 0±0 17±0.3 0±0 15±0 0±0 14±0 22±0 MDR 

S49 8±0.4 0±0 14±0 0±0 23±0.3 0±0 13±0.7 0±0 19±0 0±0 17±0 24±0 MDR 
Key: Amoxycillin-sulbactam (AS, 20 µg), Co-Trimoxazole (BA, 25 µg); Erythromycin (E, 15 µg); Tetracycline (TE, 30 µg); cefotaxime (CTX, 30 µg), 

Ciprofloxacin (CIP, 5 µg), Ofloxacin (OFX, 5 µg); Streptomycin (S, 10 µg); Roxithromycin (RO, 30 µg); Cloxacillin (CX, 5 µg); Gentamicin (GM, 10 µg), 
Levofloxacin (LE, 5 µg)  

4. Conclusion 

There is high prevalence of S. aureus and E. coli within Nwagu market Agulu, Anambra State, Eastern region of Nigeria. 
The organisms have very high rates of resistance to antibiotics (MDR) as reported by other workers. This requires 
drastic and urgent measures to curtail its spread and attendant healthcare challenges like outbreaks of infections and 
heightened healthcare delivery. 

The government as well as Health professionals must play an important role in the prevention of community acquired 
infections via regular environmental monitoring of open markets.  

Strict adherence to antibiotic policy and continuous surveillance is highly advocated since resistance is attributed to 
local epidemiology and uncontrolled use of antimicrobial agents.  

Further research involving many open markets is needed in order to establish a common permissible limit or 
concentration for bioaerosols within markets. 
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