
Standard Scientific Research and Essays Vol 10(11): 301-305, November, 2022 (ISSN: 2310-7502) 
http://www.standresjournal.org/journals/SSRE  
 
 
 
 
 
Research Article 

 

ETIOLOGY AND ANTIBIOGRAM OF BACTERIA 
OF PUBLIC HEALTH IMPORTANCE FROM 

WOUND INFECTIONS 
 

*Chimereze NC and Ibe IJ 

 
Department of Biology/Microbiology, School of Industrial and Applied Sciences, Federal Polytechnic Nekede, Owerri 

 
*Corresponding Author Email: aijaybaby2003@gmail.com 

  
Accepted 25 November, 2022 

------------------------------------------------------------------------------------------------------------------------------------------------- 
Abstract 

 

Etiology and antibiogram of bacteria of public health importance from wound infection was investigated. A 
total of one hundred (100) wound samples were collected from different patients with wound infections in 
some hospitals in Owerri, Imo State, Nigeria using sterile swab sticks. Standard microbiological methods were 
adopted in the isolation and determination of the antibiogram of the bacterial isolates. A total of one hundred 
and thirty-eight (138) bacterial isolates comprising Staphylococcus aureus 39(28.3%), Escherichia coli 
26(18.8%), Pseudomonas aeruginosa 22(15.9%), Streptococcus mutans 16(11.6%), Proteus vulgaris 
17(12.3%) and Proteus mirabilis 18(13.0%) were isolated. Antibiogram of the bacterial isolates revealed 
zones of inhibition ranging from 12mm to 28mm. Some of the bacterial isolates were resistant to 
streptomycin, amoxicillin and gentamycin antibiotics. The percentage resistance of Gram positive organisms 
was 30%, and the percentage susceptibility was 70%. For Gram negative organisms, the percentage 
resistance of the organisms was 20%, while the percentage susceptibility was 80%.Proper diagnosis of 
wound infections is necessary before treatment in order to curb the high rate of antibiotic resistant organisms. 
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INTRODUCTION 
 
Loss of skin integrity (trauma) caused by mechanical, biological or chemical agent provides a suitable environment for 
infectious agent entrance, colonization and consequent acute/chronic infection. Wound is a type of injury which happens 
relatively quickly in which skin is torn, cut or punctured. Wound provides a moist, warm, nutritive environment conducive 
to microbial colonization, proliferation, and infection (Mohammed et al., 2017).  

Wound infections have been a problem in the field of medicine for a long time, and the problem complicated more 
recently because of increased antimicrobial resistance. Wound infection is also a problem for public, researchers, 
clinicians and drug companies looking for effective drugs (Weledji, 2012). Wound infections are one of the most 
common hospital acquired infections and are an important cause of morbidity and account for 70-80% mortality.  

Wound infections can be caused by different groups of microorganisms like bacteria, fungi and protozoa. However, 
different microorganisms can exist in polymicrobial communities especially in the margins of wounds and in chronic 
wounds (Percevil and Bowler, 2004). The infecting microorganism may belong to aerobic as well as anaerobic group 
(Bowler, 2008). Wound contamination is characterized as the arrangement of discharge in an injury, and in addition 
other general or neighborhood components of sepsis including pyrexia, torment and in terms (Mordi and Momoh, 2009).  

Wound diseases represent 70-80% death rate (Goellnsha et al., 2013). Wound may be countered in clinical practice 
either postoperatively, taking after injury, or could principally be of infective birthplace (Mohammed et al., 2017). Despite 
their starting point, all injuries may debase by microorganisms or outside bodies or both. Most commonly isolated  
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aerobic microorganisms include Staphylococcus aureus, Coagulase-negative staphylococci (CoNS), Enterococci, 
Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae, Enterobacter species, Proteus mirabilis, Candida 
albicans and Acinetobacter (Rajendra-Gautam et al., 2013). 

For effective wound management and treatment, understanding of the antibiotic susceptibility pattern of the infecting 
microorganisms is necessary in order to curb the increase in drug resistant organisms in wound sepsis. Hence, this 
study was carried out to determine the etiology and antibiogram of bacteria of public health importance from wound 
infections. 
 
 
MATERIALS AND METHODS 
 
Collection of Antibiotics Samples 
 
Commercially available antibiotic discs were purchased from a pharmacy shop in Owerri, Imo State. 
 
Collection of Wound Samples 
 
A total of hundred (100) wound samples were collected from different patients with wound infection in some hospitals in 
Owerri, Imo State, Nigeria using sterile swab sticks. The swab sticks were labeled accordingly and were taken to the 
laboratory for isolation of bacteria associated with the wound samples. 
 
Sterilization of Glass wares and Media  
 
All the glasswares used in this study were sterilized using laboratory hot air oven at temperature of 160 

O
C for 1 hours 

and media (nutrient agar, eosin methylene blue agar, mannitol salt agar and blood agar) used in this study were 
prepared according to manufacturer’s instruction and were sterilized using the autoclave at a temperature of 121

0 
C at 

15 psi for 15 minutes. After the sterilization, the media were brought out together with the glassware and kept on a clean 
laboratory bench. The media were poured into the Petri dishes when cooled to 45 

O
C and allowed to solidify 

(Cheesbrough, 2010). 
    
Isolation of bacteria from the wound infection samples  
 
The method described by Ede et al. (2017) was adopted in the isolation of bacteria associated with wound infections in 
the wound samples used in this study. Each of swab sticks containing the wound samples was streaked onto nutrient 
agar, blood agar, eosin methylene blue agar and MacConkey agar. The plates were incubated inverted for 24 hours at a 
temperature of 37

0
 C. 

  
Colonial Morphology Identification 
 
The method described by Cheesbrough (2010) was adopted in the colonial morphology identification. Presumptive 
identification of the colonies was done by observing their individual shape, colour, elevation, edge, surface, consistency 
and appearance on the media used for isolation. Colonies with characteristic metallic sheen on EMB agar and lactose 
fermenters on MacConkey agar were noted. The colonies were preserved in sterile agar slants in test tubes. 
 
Purification and Preservation of Isolates  
 
After the various Colony counts, bacterial isolates were pick with a wire loop based on their cultural and morphological 
characteristics. The picked colonies were sub-cultured onto freshly prepared nutrient agar plates to obtain pure cultures.  
They were further incubated for 24hrs at 37

0
C. After incubation pure cultures were stored in McCartney Bottle in a 

refrigerator (Cheesbrough, 2010; Ochei and Kolhatkar, 2010). 
Typical colonies stored on nutrient agar slants at 4ºC were Gram stained and confirmed (Speck, 1976). Cultural characteristics and 

biochemical tests: motility, Oxidase, Catalase, Coagulase, sugar production test, citrate utilization test were carried out to identify and 
characterize the organisms Cheesbrough (2010).  

 
Antibiogram of the Isolated Bacteria 
 
Antibiotic susceptibility profiles of the bacterial isolates were evaluated using disk diffusion assay. The antibiotic discs 
containing the antibiotics (for Gram positive and Gram negative organisms respectively) were used. The discs were  
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aseptically placed on the surface of Mueller-Hinton agar (MHA) plates that had already been seeded with 0.5 McFarland 
standard of the test isolates and were incubated at 37°C for 18-24hrs. After incubation, diameters of zone of inhibitions 
were observed and measured in millimeters accordingly. The interpretation of the measurement as sensitive and 
resistant was made according to the manufacturer’s standard zone size interpretative table (CLSI, 2010). 
 
 
RESULTS AND DISCUSSION 
 

Table 1: Morphological and biochemical characteristics of the bacterial isolates from wound infections  
 

Morphological 
Characteristics    

Gram reaction Oxidase 
test 

Indole 
test 

Spore 
test 

Catalase 
test 

Citrate 
test 

Coaguase 
test 

Motility 
test 

S FT Possible 
bacteria S    B G H2S 

Milkish, raised, 
non- mucoid    

Gram positive 
cocci 

- - - + - + - No 
Reaction 

- - Staphylococcus 
aureus colonies 

Pinkish, 
convex,              

Gram  
negative rods 

- - - + + - + Y        Y + - Escherichia coli 
non-mucoid 

colonies 
Bluish-green, 
flat 

Gram 
negative rods 

+ - - + - - + R       R - - Pseudomonas 
aeruginosa 
non-mucoid 

colonies                
in diploids 

Milkish, raised, 
non- mucoid    

Gram positive 
cocci 

- - - - - - - No 
Reaction 

- - Streptococcus 
mutans 
colonies 

Pale, flat, non-

mucoid               
Gram negative 

rods 
- - - - + - + R       Y + + Proteus mirabilis 

elongated 

colonies                 

in short chains 

 Pale, flat, non-

mucoid         

Gram negative 

rods 

- + - - + - + R       Y + + Proteus vulgaris 

elongated 

colonies                 
in short chains 

 

KEY:         -= Negative           += Positive            S= color of slope  B= color of butt        G= Gas production     H2S= Hydrogen sulphide production 
(blackening)        R= Reddish coloration (alkaline production)  Y= Yellow coloration (Acidic production)  SFT= Sugar fermentation test   

 
               Table 2: Occurrence of bacterial isolates from the wound infection 
 

 

Bacterial isolates Occurrence Percentage 

S. aureus 39 28.3 
E. coli  26 18.8 
P. aeruginosa 22 15.9 

S. mutans 16 11.6 
P. vulgaris 17 12.3 

P. mirabilis 18 13.0 

 
Table 3: Zones of Inhibition of the antibiotics against the Gram positive bacteria from wound infections  

 

Organisms Zones of inhibition (mm)/Antibiotics used
 

 NB CH CPX E LEV CN RD AMX S APL 

(Gram positive) 

Staphylococcus aureus - 17 20 18 26 18 - - 22 26 

Streptococcus mutans                       14 20 21 - 25 20 24 - - 20 
 

Key: NB = Norfloxacin (10mcg)   CH = Chloramphenicol (30mcg)  

CPX = Ciproflax (10mcg)              E = Erythromycin (30mcg) 
LEV = Levofloxacin (20mcg)        CN = Gentamycin (10mcg) 
RD =  Rifampicin (20mcg)             AMX = Ampiclox (20mcg) 
S =     Streptomycin (30mcg)        APL = Amoxil (20mcg) 

CLSI standard: R= Resistant (0-12mm)  
I= Intermediate (12-16mm) S= Susceptible (16mm and above)  
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Table 4: Zones of Inhibition of the antibiotics against the Gram negative bacteria from wound infections 
 

 

Organisms Zones of inhibition (mm)/Antibiotics used
 

 OFX PEF CPX AU CN S CEP NA SXT PN 
(Gram negative) 

Pseudomonas aeruginosa               28 24 26 16 12 22 24 28 24 16 
Escherichia coli 18 18 26 18 - - 18 16 22 20 
Proteus vulgaris                              24 21 20 22 22 24 24 28 24 26 
Proteus mirabilis                             28 26 26 22 22 24 24 28 24 26 

 

Key:  OFX = Tarivid (10mcg)     PEF = Riflacine (10mcg)   
AU = Augmentin (30mcg) 
CN = Gentamycin (10mcg)      S = Streptomycin (30mcg) 
CEP = Ceporex (10mcg)      NA = Nalidixic acid (30mcg) 
SXT = Septrin (30mcg)      PN = Ampicillin (30mcg) 
CLSI standard: R= Resistant (0-12mm)  
I= Intermediate (12-16mm) S= Susceptible (16mm and above). 

 
Bacteria are the major contaminants of wound infections. This study evaluated the etiology and antibiogram of bacteria 
of public health importance from wound infection. The results of this study are shown in Table 1 to 4. Table 1 shows the 
result for cultural morphology and biochemical characteristics of the bacterial isolates from the wound infections. A total 
of one hundred and thirty-eight (138) bacterial isolates comprising Staphylococcus aureus, Escherichia coli, 
Pseudomonas aeruginosa, Streptococcus mutans, Proteus vulgaris and Proteus mirabilis were isolated. 

Rajendra-Gautam et al. (2013) reported the isolation of wound infections of Staphylococcus aureus, Coagulase-
negative staphylococci (CoNS), Enterococci, Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae, 
Enterobacter species, Proteus mirabilis, Candida albicans and Acinetobacter species. Similarly, Atiyeh et al. (2007) 
reported the isolation of Escherichia coli, Pseudomonas species, Proteus species and S. aureus from wound swabs 
collected from surgical unit a hospital. The results of this study are similar to their report. 

S. aureus is a Gram-positive bacterium which is a major pathogen implicated in skin infections such as impetigo, 
furuncles, boils, sties, pustules, burns, and wounds. Escherichia coli has been involved in wound infections, urinary tract 
infections and other infections in humans. Pseudomonas aeruginosa is implicated in skin infections and other infections 
(Ochei and Kolhatkar, 2010). 

The occurrence of the bacterial isolates from the wound infections are shown in Table 2. Staphylococcus aureus 
39(28.3%) was the most prevalent bacterium followed by Escherichia coli 26(18.8%), and Pseudomonas aeruginosa 
22(15.9%), Streptococcus mutans 16(11.6%), Proteus vulgaris 17(12.3%) and Proteus mirabilis 18(13.0%). The result of 
the antibiogram of the Gram positive bacteria from the wound infections is shown in Table 3. The zones of inhibition 
ranged from 14mm to 26mm with levofloxacin being the most effective antibiotic followed by amoxcil. Both S. aureus 
and S. mutans were resistant to ampiclox, though the organisms were separately resistant to two other antibiotics. The 
percentage resistance of the organisms was 30%, and the percentage susceptibility was 70%. 

The result of the antibiogram of the Gram negative bacteria from the wound infections is shown in Table 4. The zones 
of inhibition recorded ranged from 12mm to 28mm with Tarivid being the most effective antibiotic followed by septrin and 
nalidixic acid. Pseudomonas aeruginosa was the most susceptible bacterium followed by Proteus mirabilis, while E. coli 
was the most resistant organism. The percentage resistance of the organisms was 20%, while the percentage 
susceptibility was 80%. Drug resistance recorded in this study is of public health concern as antibiotic resistance leads 
to higher medical costs, prolonged hospital stays, and increased mortality. 

The presence of multidrug resistant pathogens in wounds of patients presents a major threat to human life in this part 
of the world.  Previous studies of Alexandra et al. (2010) conducted on multi-drug resistance (MDR) among gram-
negative bacteria responsible for healthcare related infections in Atlanta, Georgia (USA) established that 10% of P. 
aeruginosa, and 15% K. pneumoniae resisted three antimicrobial classes. A greater fraction, 60% of Acinetobacter 
baumannii isolates resisted at least 3 antimicrobial classes. Pirvanescu et al. (2014) reported in their studies that a rate 
of 27.6 bacterial strains isolated from wound samples exhibited multi-drug resistance. The bacteria which included 
Staphylococcus aureus indicated high resistance to quinolones, aminoglycosides, third generation cephalosporins and 
low resistance to fourth generation cephalosporins. Neither Vanomycin-resistant Staphylococcus aureus strains nor 
vancomycin-intermediate strains were isolated from the samples. 

The extensive usages of antibiotics, duration over which the drugs have been available for market have led to 
foremost complications of the advent of resistant bacteria (Buteera and Byimana, 2009). Abuse of antimicrobial drugs, 
over dose, wrong drugs prescription with inappropriate susceptibility test, self-medication and long period of 
hospitalization was suggested as factors that could enhance the problem of MDR in unindustrialized nations, which 
Nigeria is inclusive (Nkang et al., 2009). 
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To ensure fast healing of wound infection as well as drug abuse and misuse in the society, people are advised to go for 
laboratory diagnosis that will determine the causative organism of infection so as to determine the antibiotics that could 
be effective against the causative organisms. 
 
Acknowledgement 
 
The authors are grateful to the Management of Tertiary Education Trust Fund (TETFUND) for supporting this research 
and sponsoring research 100% through Institution Based Research (IBR).  
 
 

References 
 
Aftab S, Tarik M, Siddique A, Yusuf A(2014). Clinical and Microbiological Aspect of Wound Infection: A Review Update. Bangladesh J. Infectious 

Diseases, 1(2): 32-36.  
Al-Habsi TH, Al-Lamki RN, Mabruk M (2020). Antibiotic susceptibility pattern of bacterial isolates from wound infections among patients attending a 

Tertiary Care Hospital in Oman. Biomed. Pharm. J. 13(4): 2069 – 2080. 

Baba J, Olutimayin AT, Alalade OM, Aliyu MB, Ndagi GM(2016) Isolation and identification of some bacteria associated with wound sepsis among the 
patients attending General Hospital Minna, Nigeria.  Lapai J. Appl. Natural Sci. 1(1): 104 – 110. 

Bowler P(2008). Wound microbiology and associated approaches to wound management. Clinical Microbiol.  Reviews. 14(2): 244-269. 

Buteera AM, Byimana J(2009). Principles of management of open fractures. East Central Afric.  J. Surgery. 14: 1-119. 
Cheesebrough M(2010). District laboratory practice in tropical countries. New York, Cambridge University Press. 
Clinical Laboratory Standard Institute (2010). Performance standards for antimicrobial susceptibility testing: Nineteenth Informational Supplement. 

Clinical and Laboratory Standards Institute, Wayne.  
Ede FR, Sheyin Z, Essien UC, Bigwan EI, Okechukwu OE(2017). In vitro antibacterial activity of honey on some bacteria isolated from wound. World 

J. Pharmacy and Pharmaceutical Sci. 6(3): 77-84. 

Goellnsha N, Payal N, Singh M, Yader A, Chaudhary BL(2013). Post-operative wound infection. Bacteriology Int.  J. 7:74-79. 
Guo S, Di-Pietro LA(2010). Factors affecting wound healing. J. Dental Res. 89(3): 219-229. 
Mahat P, Manandhar S, Baidya B(2017). Bacteriological profile of wound infection and antibiotic susceptibility pattern of the isolates. J. Microbiol. 

Experimentation. 4(5):119 – 122. 

Mama M, Adissa A, Sewunet T(2014). Antimicrobial susceptibility pattern of bacterial isolates from wound infection and their sensitivity to alternative 
topical agents at Jimma University Specialized Hospital, South-West Ethiopia. Annals of Clinical Microbiology and Antimicrobials. 13:14 – 20. 

Manikandan C, Amsath A(2013). Antibiotic susceptibility of bacteria strains isolated from wound infection patients in Pattikkottai, Tamilnadu, India. 
International Journal of Current Microbiology and Applied Sciences, 6: 195-203. 

Mohammed A, Adeshina GO, Ibrahim YK(2013). Incidence and antibiotic susceptibility pattern of bacterial isolates from wound infections in a Tertiary 
Hospital in Nigeria. Tropical J. Pharmaceutical Res. 12(4): 617-621. 

Mohammed A, Endris-Seid M, Gebrecherkos T, Tiruneh M, Moges F(2017). Bacterial isolates and their antimicrobial susceptibility patterns of wound 
infections among inpatient and outpatients attending the University of Gondar referral Hospital, Northwest Ethiopia. Int.  J. Microbiol. 17: 1-10. 

Mordi, R.M., & Momoh, M.I. (2009). Incidence of Proteus species in wound infections and their sensitivity pattern in the University of Benin Teaching 
Hospital. Afri. J. Biotechnol 5: 725-730. 

Nigussie D, Makonnen E, Legesse BA, Fekadu A, Davey G(2020). Antimicrobial susceptibility of bacteria isolated from the infected wounds of patients 
with lymphoedema in East Wollega, Ethiopia. Transitional Royal Society of Tropical Medical Hygiene. 114: 962–973. 

Nkang AO, Okonko IO, Mejeha OK, Adewale OG, Udeze AO(2009). Assessment of antibiotics susceptibility profiles of some selected clinical isolates 
from laboratories in Nigeria. J. Microbiol. Antimicrobial. 1: 19-26. 

Ochei J, Kolhatkar A(2010). Medical Laboratory Sciences: Theory and Practice. McGraw-Hill Publishers, London. Pp. 1001-1023. 

Percevil S, Bowler P(2004). Understanding the effects of bacterial communities and biofilms on wound healing. Available from:  URL: 
ttp://www.worldwidewounds.com. 

Pirvanescu H, Bălăşoiu M, Ciurea ME, Bălăşoiu AT, Mănescu R(2014). Wound infections with multi-drug resistant bacteria. Chirurgia. 109:73-79. 

Rajendra-Gautam A, Acharya H, Prasad N Shrestha S(2013). Antibiotic susceptibility pattern of bacterial isolates from wound infection in Chitwan 
Medical College Teaching Hospital, Chitwan. Int. J. Infectious Diseases. 4: 4-8. 

Sultana S, Mawla N, Kawser S, Akhtar N, Ali K (2015). Current microbial isolates from wound swab and their susceptibility pattern in a Private Medical 
College Hospital in Dhaka city. Delta Medical J. 3(1): 25 – 30. 

Trojan R, Razdan L Singh N(2016). Antibiotic susceptibility patterns of bacterial isolates from pus samples in a Tertiary Care Hospital of Punjab, India. 
Int. J. Microbiol: 6: 1 – 5. 

Weledji E(2012). Bacterial organisms in acute wounds implications on surgical wound management. J. Med. Medical Sci. 3(10): 610–615. 

 
 
 


