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ABSTRACT 

Antibiotic susceptibility patterns of Escherichia coli isolates from human and domestic livestock in Owerri, Nigeria was 
carried out. A total of 252 fecal specimens obtained from humans, poultry and cattle were cultured on Eosin methylene 
blue (EMB) agar and incubated overnight at 37°C. Distinct colonies showing green metallic sheen on EMB were 
identified as E. coli and later confirmed by various biochemical tests. The antibiotic susceptibility testing of isolates was 
determined by the disc diffusion method on Müller-Hinton agar. The total rate of isolating E. coli from human specimens 
was 37.5% while 56.7% of animal specimens were positive for E. coli.  Susceptibility of isolates to antibiotics varied 
greatly. The highest resistance was recorded against tetracycline (100%) in both human and animal specimens; and 
chloramphenicol (90%) in human specimens and 60% in animal specimens respectively; nitrofurantoin was the most 
active drug tested. Statistical analysis showed that average number of resistance phenotypes per isolate was not 
significantly different in any of the sample sources (P<0.05). The incidence of antibiotic resistance in E. coli isolates from 
apparently healthy humans and domestic life stock is high in the study area, hence, indiscriminate use of antibiotics in 
both human and animal medicine should be discouraged. 
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INTRODUCTION 
Escherichia coli is well recognized as a commensal inhabitant of the gastrointestinal tract of humans and 
warm blooded animals and is the predominant facultative anaerobe in the bowel and part of the essential 
intestinal flora that maintains the physiology of the healthy host  [1]. However, it is also associated with 
diarrhoea and a range of extra-intestinal diseases in both man and animals. Escherichia coli are also the 
most frequently encountered microorganism in the food industry. Various disease outbreaks have been 
reported to be due to ingestion of food contaminated with pathogenic E. coli strains [2]. Pathogenic 
strains of E. coli acquire virulence genes with which they cause diseases especially diarrhea and extra-
intestinal infections in humans and animals [3]. In the debilitated or immune-suppressed host or when 
gastrointestinal barriers are violated, normal non-pathogenic strains of E. coli can cause infection. 
 The problem of antimicrobial resistance has increased rapidly in the last decade and is a major public 
health threat worldwide [4]. Antimicrobial resistance has been found in both pathogenic and non -
pathogenic strains; and antimicrobial resistant E. coli have shown the ability to transfer resistance to 
other strains of E. coli as well as other organisms within the gastrointestinal tract [5] and to acquire 
resistance from other organisms [6].  E. coli, being the most predominant species in the gut makes it ideal 
for studies in antimicrobial resistance, especially factors involved in the emergence of antibiotic 
resistance which primarily is the inappropriate use that exert selective pressure, one of which is feeding 
human antibiotics to farm animals to enhance their growth or threat infections [7]. Self-medication with 
antibiotics [8] is also a risk factor in resistance selection. Since transmission of resistance from animal to 
man [9] and vice versa occur through various means, this study seeks to evaluate the incidence of 
antimicrobial resistance in E. coli isolated from human and domestic livestock in Owerri, South East 
Nigeria. 
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MATERIAL AND METHOD 
Sample collection, cultivation and identification of E. coli 
Fresh chicken and cattle droppings were collected by using a plastic vial and taken immediately to the 
Laboratory for culturing. Human stool specimens were collected using sterile wide mouth bottle. A sterile 
inoculation loop was used to stab fecal specimens and inoculated directly by streaking on MacConkey 
agar (Oxoid). The plates were incubated overnight at 37ºC. A pink colony was picked and sub-cultured on 
EMB agar (Oxoid). Colonies with metallic green sheen on EMB (characteristic of E. coli) were later 
confirmed by biochemical tests [10]. Only isolates confirmed to be E. coli were selected for antibiotics 
susceptibility testing.  
Antibiotics susceptibility testing 
The susceptibility pattern of E. coli against the five antibiotics Viz: chloramphenicol (30μg), erythromycin 
(5μg), tetracycline (30μg), gentamicin (10μg) and nitrofurantoin (100μg) (Oxoid, England) were 
evaluated. The bacterium inoculum was inoculated from the standardized culture by using sterile cotton 
wool stick. The culture was standardized using 0.5McFarland standard. The antibiotics disks were then 
picked with a sterile pin and placed on the inoculated plates, 25mm apart. The inoculated plates were 
incubated at 37ºC for 16-18 hours, the inhibition zone diameter (IZD) was measured and interpreted 
based on Clinical Laboratory Standard Institute breakpoints [11].  E. coli (ATCC 25922) was used as 
control strain. 
Statistical analysis 
Comparative resistance rates for E. coli strains from the different sample sources were statistically 
analyzed by T-test and results were considered significant at 95% confidence level  
 
RESULTS 
The results show that a total of 72 isolates of E. coli (37.5%) was isolated from human specimens while 34 
(56.7%) was isolated from animal specimens (Table 1).  Multiple resistance to all the antibiotics tested 
was demonstrated by all the isolates from human and animal specimens (Table 2). The highest resistance 
was recorded against tetracycline (100%) in both human and animal specimens; and chloramphenicol 
(90%) in human specimens and 60% in animal specimens respectively. A greater percentage of E. coli 
isolates from human specimens were susceptible to nitorfurantoin, (70%) at St David hospital, (60%) at 
Federal Government Girl’s Collage, (65%) at Imo State University, Owerri and  (50%) at General hospital 
Umuguma while isolates from animal specimens were mostly susceptible to gentamycin 75% and 70% 
respectively. Statistical analysis showed that average number of resistance phenotypes per isolate was 
not significantly different in any of the sample sources (P<0.05). 

 
Table 1.  The rate of isolation of E. coli according to sample sources 

Sample source M  A L   E  S F  E M A  L  E S 

 No. Sampled No. Positive % No. Sampled No. Positive % 

St. David Hospital, Owerri 30 09 (30) 30 21(70) 

General Hospital Umuguma, Owerri 18 08(44.4) 12 02(16.7) 

Federal Government Girl’s Collage - - 30 16(53.3) 

Imo State University Students, Owerri 12 06(37.1) 18 10(62.5) 

Total 60 23(38.3) 132 49(37.1) 

 
Table 2. The antibiotics susceptibility pattern of E. coli isolated from various sources 

Sample Source    A N T I B I O T I C S 
     T     G       E       C   F  
 %S %R %S %R %S %R %S %R %S %R 
St. David Hospital, Owerri 00 100 20 80 00 100 10 90 70 30 
General Hospital Umuguma, Owerri 10 90 20 80 40 60 50 50 60 40 
Federal Government Girl’s Collage 20 80 30 70 25 75 10 90 60 40 
Imo State University Students, Owerri 25 75 35 65 20 80 20 80 65 35 
Obinze Cattle Market, Owerri 15 85 70 30 45 55 40 60 70 30 
Imo State University Farm, Owerri 00 100 75 25 25 75 56 44 69 31 

Key: T=Tetracycline, C=Chloramphenicol, E=Erythromycin, F=Nitrofurantoin, G=Gentamycin. 
 
DISCUSSION 
Antibiotic resistance has been recognized as an emerging worldwide problem in human and veterinary 
medicine [12, 13] both in developed and developing countries. It is also well documented that widespread 

Nsofor et al 



BEPLS Vol 5 [4] March 2016                 35 | P a g e            ©2016 AELS, INDIA 

use of antibiotics in agriculture and medicine is accepted as a major selective force in the high incidence 
of antibiotic resistance among gram-negative bacteria [14]. A variety of foods and environmental sources 
harbor bacteria that are resistant to one or more antimicrobial drugs used in human or veterinary 
medicine and in food-animal production [15]. Antibiotic resistance in E. coli is of particular concern 
because it is the most common Gram-negative pathogen in humans, the most common cause of urinary 
tract infections, a common cause of both community and hospital-acquired bacteraemia  Salvadori et al., 
[16] as well as a cause of diarrhea [1]. In addition, resistant E. coli strains have the ability to transfer 
antibiotic resistance determinants not only to other strains of E. coli, but also to other bacteria within the 
gastrointestinal tract and to acquire resistance from other organisms [17]. 
In this study, we surveyed antibiotic resistance in E. coli isolates from human and animal specimens in 
Owerri, southeast Nigeria. Highest resistance was observed in tetracycline from both animal and human 
sources; this confirms the increasing numbers of reports detailing circulation and amplification of 
antimicrobial resistance genes especially tetracycline resistance in the environment [18, 19, 13, 20, 21]; 
which could facilitate the emergency and spread of antibiotic resistance in bacteria. Rysz and Alvarez, 
[21] demonstrated that bacteria in the soil could acquire resistance to tetracycline from environmental 
exposure, possibly creating a reservoir of resistance factors generated outside animal host. The pattern of 
tetracycline resistance has been attributed in part to widespread and lengthy use of tetracycline in farm 
animal industry [22, 23, 24]. Since tetracycline is a natural derived compound, bacteria can be exposed to 
these agents in nature outside any human use for disease treatment, for prophylaxis, or for livestock 
growth promotion. Tetracycline is a commonly used first line antibiotic in both human and veterinary 
medicine and is often used before the antibiotic resistance profile of a pathogen has been determined. 
Resistance to tetracycline is plasmid mediated, with a wide variety of genetic determinants [25, 26]. 
High-level resistance was observed in chloramphenicol, erythromycin, gentamicin and nitrofurantoin in 
isolates from both animal and human sources, this calls for an important consideration since 
fluoroquinolones and aminoglycosides are used to treat range of E. coli infections in humans. This finding 
concurs with previous reports [24, 27], and underscores the need to monitor quinolone and 
aminoglycoside resistant bacteria in animal production, as their emergency is an important health 
concern in food safety. Furthermore, multi-drug resistance (resistance to at least three to four antibiotics) 
was found in E. coli from both animal and human specimens.  When this multi-drug resistance was 
compared it was found to occur on common antibiotics in both E. coli sources. Little or no differences was 
observed in terms of rate of resistance within the two groups, this can be explained in terms of the 
interactions of organisms (associated with the host) and potential horizontal gene transfer in their 
respective environment. 
In conclusion, this study has shown high rate of antibiotic resistance against the drugs tested and this is a 
matter of public health concern. Since there is a reservoir of antibiotic resistant genes within the 
community, and that the resistance genes and plasmid-encoded virulent genes are easily transferable to 
other strains, pathogen cycling through food chain is very common and might pose a potential health risk 
to the consumer. Therefore, cautions are necessary to decrease the incidence of antibiotic resistant 
strains of E. coli in human and animals. In order to achieve this, good hygienic practices are necessary 
from the farm to the family table especially in the abattoirs to prevent contamination of cattle and poultry 
products and abattoir environment with intestinal content. Health authorities should focus on 
implementing the legislation that forbids irrigation with untreated sewage water of both root and leafy 
vegetables. Finally, there is a need to emphasize the rational use of antimicrobials and strictly adhere to 
the concept of “reserve drugs” to minimize the misuse of available antimicrobials in agriculture and 
medicine. In addition, regular antimicrobial susceptibility surveillance is essential. 
 
REFERENCES 
1. Kaper JB, Nataro JP, Mobley HLT. (2004). Pathogenic Escherichia coli . Nat Rev  Microbiol. ;2:123–40. 
2. Obeng AS, Rickard H, Ndi O, Sexton M, Barton M.  (2012 ). Antibiotic resistance,  phylogenetic grouping and 

virulence potential of Escherichia coli isolated from the feces of intensively farmed and free range poultry. Vet 
Microbiol;154(3-4):305–15. 

3. Skjot-Rasmussen L, Ejrnaes K, Lundgren B, Hammerum AM, Frimodt-Moller N.  (2012). Virulence factors and 
phylogenetic grouping of Escherichia coli  isolates from patients with bacteraemia of urinary tract origin relate 
to sex and  hospital- vs. community-acquired origin. Int JMed Microbiol. ;302(3):129–34. 

4. Gundogdu A, Long YB, Katouli M. (2012). Prevalence and pathogenesis of extended-spectrum beta-lactamase 
producing Escherichia coli causing urinary tract  infection in hospitalized patients. Eur J Clin Microbiol Infect 
Dis.31(11):3107–16 

5. Cao X, Cavaco LM, Lv Y, Li Y, Zheng B, Wang P (2011). Molecular characterization and antimicrobial 
susceptibility testing of Escherichia coli  isolates from patients with urinary tract infections in 20 Chinese 
hospitals.  J Clin Microbiol; 49(7): 2496–501. 

Nsofor et al 



BEPLS Vol 5 [4] March 2016                 36 | P a g e            ©2016 AELS, INDIA 

6. Saira B, Yasra S, Aamir A, Mashkoor M, Muhammad AS, Ayesha T (2011). Multiple drug resistance patterns in 
various phylogenetic groups of Uropathogenic E.coli isolated from Faisalabad region of Pakistan  . Braz J 
Microbiol.;42(4):1278–83 

7. Blanco J, Mora A, Mamani R, Lopez C, Blanco M, Dahbi G, (2011). National survey of Escherichia coli causing 
extraintestinal infections reveals the spread of drug-resistant clonal groups O25b:H4-B2-ST131, O15:H1-D-
ST393 and CGA-D-ST69 with high virulence gene content in Spain. J Antimicrob  Chemother; 66(9): 2011–21 

8. Okeke IN, Steinrück H, Kanack KJ, Simon JE, Lars S, James BK, Adebayo L (1999). Antibiotic-Resistant Cell-
Detaching Escherichia coli Strains from Nigerian  Children. J. Clin. Microbiol. 40(1): 301–305 

9. Levy SB, Marshall B (2004). Antibacterial resistance worldwide: causes, challenges and responses. Nat Med. 10 
122–9 

10. Chessbrough, M. (2000). District Laboratory practice in Tropical Countries. Part 2. Cambridge University Press, 
Cambridge UK. pp.  67-68. 

11. Clinical Laboratory and Standards Institute (CLSI), 2008. Performance standards for antimicrobial susceptibility 
testing; 18th informational supplements. CLSI document standard M10 -S18. Wayne (PA). 

12. Amundsen D, Lindholm C, Goyal SM, Robinson RA. (1988). Microbial pollution of well water in southeastern 
Minnesota. J Environ Sci Health. ; 23:453–68. 

13. Cohen ML. Changing patterns of infectious disease. Nature. 2000;406:762–7 
14. Mohammed Uddin Rasheed, Nooruddin Thajuddin, Parveez Ahamed, Zelalem  Teklemariam, and Kaiser Jamil   

(2014). Antimicrobail drug Resistance in  Strains of Escherichia coli Isolated from Food Sources. Rev Inst Med 
Trop Sao Paulo. Aug; 56(4): 341–346. 

15. Anderson AD, Nelson JM, Rossiter S, Angulo FJ. (2003). Public health consequences of use of antimicrobial agents 
in food animals in the United States. Microb Drug Resist. ;9:373–9 

16. Salvadori M, Coleman BL, Louie M, McEwen S, McGeer A. (2004). Consumption of antimicrobial-resistant 
Escherichia coli-contaminated well water: human  health impact. PSI Clin Res. .pp. 6–25. Available from: http: 
//microbiology.mtsinai.on.ca/research/wellwaterstudy/PSI_doc_2004.pdf  

17. Rawat D, Nair D. (2010). Extended-spectrum β-lactamases in Gram negative bacteria. J Glob Infect Dis.;2:263–74 
18. Iroha Ifeanyichukwu Romanus, Okonkwo Eucharia Chinyere, Nwakaeze Emmanuel Amobi, Oji Egwu Anthonia 

,Afiukwa Felicitas Ngoz  Nwuzo Agabus  Chidiebube and Ayogu Thomas Eze (2012). Antimicrobial Resistance 
Of Escherichia Coli Isolated From Animal  And Human Clinical Sample. Global Research Journal of Microbiology  
2(1) pp.085 –089 

19. Adhikari, R.P., Kalpana, K.C., Shears, P., and Shears, A.P. (2000). Antibiotic resistance conferred by conjugative 
plasmid in Escherichia coli isolated from community ponds of Katmandu valley. J. Health Popul. Nutr. 18: 57 – 59.  

20. Sayah, R.S., Kaneene, J.B., Johnson, Y. and Miller R. (2005). Pattern of antimicrobial resistance observed in 
Escherichia coli isolates obtained from domestic and wild animals fecal samples, human sewage, and surface 
water. Appl. Environ. Microbiol. 71: 1394 –1404. 

21. Rysz, M., and Alverez, P.J.J. (2004). Amplification of tetracycline resistance in soil bacteria: aquifer colum 
experiments. Water Res. 38: 705 – 3712. 

22. Hinton, M. Al Chalaby, Z.A.M., and Allen, V. (1982). The persistence of drug resistant Escherichia coli in the 
intestinal flora of healthy broiler chicks. J.  Hyg. (Lond), 89: 269 – 78. 

23. Piddock, L.J.V. (1996). Does the use of antimicrobial agents in veterinary medicine and animal husbandry select 
antibiotics resistance bacteria that infect man and compromise chemotherapy?J. Antimicrob Chemother. 38: 1 -3. 

24. Van den Bogaard, A.E., London, N. Driessen, C., and Stobberingh, E.E. (2001).  Antibiotics resistance of fecal 
Escherichia coli in poultry, poultry farmers and poultry slaughters. J. Antimicrobio. Chemother,. 47: 763 – 771. 

25. Nsofor C.A, Iroegbu C.U, Call D.R and Davies M.A. (2003). The genetic relatedness of drug resistant E.coli isolates 
of human and animal origin in Nigeria. Int. J. Genet. Mol. Biol. 5(3), pp. 37-41. 

26. Prescott J.F., baggot J.D., Walker R.D, (2000). Antimicrobial therapy in veterinary medicine. 3rd edition. Ames 
Lowa state press. 

27. Hofacre, C.L, de Cotret, A.R, Maurer, J.J, Garrity, A., and Thayer, S.G. (2000). Presence of fluoroquinolone resistant 
coliforms in poultry litter. Avain Dis. 44:  963-967. 

 
 
 

 
CITATION OF THIS ARTICLE 
C A. Nsofor, O Onichukwu, G Ohiaeri. Antibiotic Susceptibility Pattern of Escherichia coli Isolates from Human and 
Animal Specimens in Owerri, Nigeria. Bull. Env. Pharmacol. Life Sci., Vol 5 [4] March 2016: 33-36 

 
 
 

 
 

Nsofor et al 


