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Abstract
Compared to other livestock, domestic fowls are much more 
commonly reared and consumed in Nigeria. The emer-
gence of serious live-threatening infections from veterinary 
sources and treatment failures occurring with the available 
antibiotics warrants investigation into the use of antimicro-
bial agents in poultry farms and how they contribute to the 
menace of antibiotic resistance. The main aim of this study 
was to investigate the use of antimicrobial agents in poultry 
farms by poultry farmers in Ile-Ife and the prevalence of re-
sistance in bacterial isolates from the poultry. The study was 
carried out in two stages which comprised of field work and 
laboratory investigations.

A total of 60 questionnaires were distributed to farmers pa-
tronizing two well known poultry drug seller shops in Ile-Ife. 
Ten out of the 60 farms were subsequently visited for sam-
ple collection. Fresh feacal samples were collected from the 
farms for isolation and identification of E. coli and Staphy-
lococci which were subsequently subjected to antimicrobial 
susceptibility tests.

All the poultry farmers used one or more antibiotics for their 
birds. Antibiotics were used mostly for therapeutic and pro-
phylactic purposes and to a lesser extent for growth promo-
tion. Cotrimoxazole and neomycin were the most commonly 
used antibiotics. The E. coli strains were more resistant than 
the staphylococci and showed 100% resistance to nalidixic 
acid and amoxicillin but with lower resistance to gentamicin.

Our findings provide additional evidence that the poultry 
production environment in Nigeria represents an important 
reservoir of antibiotic resistance genes which poses poten-
tial public health risk to human populations.

Introduction
Compared to other livestock, domestic fowls are 

much more commonly reared in Nigeria [1,2]. The rea-
sons for this are not far-fetching. It has been shown 
that the domestic fowl grow fast and have high finan-
cial returns with few social, health and religious taboos 
against its consumption, usage and production in con-
trast to other livestock [2,3]. Furthermore, in Nigeria, 
poultry meat and eggs are among the main source of 
protein in most homes [1].

Most commercial farmers rearing chicken for meat 
or layers for eggs rear them under intensive manage-
ment system [4]. The farmers do everything possible 
to care for their fowls in order to prevent diseases and 
death and thus increase profitability. Apart from feed-
ing, the next instrument in the arsenals of farmers in 
order to ensure this is the use of veterinary drugs. Anti-
microbials comprised the major components of veteri-
nary drugs [5]. These drugs are supplemented in poultry 
feeds at sub-therapeutic levels for growth improve-
ment, prevention or reduction of disease outbreaks, im-
provement of digestion, acceleration of weight gain and 
increase in feed conversion ratio [5,6].

Despite the benefits derived from the use of antimi-
crobial agents in poultry and other livestock production, 
the increased use has been shown to contribute to the 
increasing prevalence of bacterial antibiotic resistance 
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in humans [7-9]. Reports revealed widespread presence 
of antibiotic-resistant pathogens in poultry farms and 
products in many areas around the world [10-13]. Iso-
lated pathogens include Staphylococcus aureus, Campy-
lobacter, Salmonella, Escherichia coli, Proteus mirabilis, 
and some other enterobacterias [12-19].

E. coli isolated from Portuguese poultry were report-
ed to have high resistant tetracycline (70%), ampicillin 
(63%) while low level of resistance was observed with 
co-trimoxazole (33%), gentamicin (17%) and co-amox-
iclav (17%) [20]. Similarly, Salmonella isolated from re-
tail raw poultry in China was resistant to sulfisoxazole 
(74.1%), tetracycline (71.1%) and to a lower extent, 
cefoxitin (19%). Only 4% of the isolates were sensitive 
to all the antibiotics tested [21]. In Jamaica, E. coli iso-
lated from broiler chickens were resistant to kanamycin 
(91.2%), nalidixic acid (85.3%) and ampicillin (20.6%) 
but all the isolates were sensitive to gentamicin [22].

Antibiotic resistant organisms can get to the general 
population from the farm through food chain or animal 
handlers [17] and through the application of animal ma-
nure on crop lands [22-24]. Furthermore, it has been 
shown that farm-raised superbugs can exchange genet-
ic materials and give their resistance to other bacteria, 
even of other genera and species that have never been 
exposed to antibiotics [18,25,26].

The emergence of serious live-threatening infections 
from veterinary sources and treatment failures occur-
ring with the available antibiotics warrants investigation 
into the use of antimicrobial agents in poultry farms and 
how they contribute to the menace of antibiotic resis-
tance [27-29]. Attempts to control the emergence of an-
tibiotic resistance in humans will therefore involve tak-
ing care of its occurrence in animals, particularly poultry 
which are consumed by a large proportion of people in 
Nigeria.

The main aim of this study is to investigate the use of 
antimicrobial agents in poultry farms by poultry farmers 
in Ile-Ife and the prevalence of resistance in bacterial 
isolates from the poultry feaces.

Materials and Methods

Ethical approval
Ethical approval was obtained from Osun State 

Health Research Ethics Committee, Osun State Ministry 
of Health (OSHREC/PRS/569T/123). The consents of se-
lected farmers were sought and obtained after explain-
ing the purpose of the study.

Study area
This study was carried out in Ile-Ife of Osun State, in 

South-West of Nigeria. Ile-Ife is a semi-urban town with 
two Local Government Areas, namely Ife Central and Ife 
East Local Government Areas. Geographically, Ile-Ife lies 
on longitude 4˚69'E and latitude 70˚50'N and has a hu-

mid tropical climate with distinct wet and dry seasons. 
Rainy season starts April through October while the dry 
season lasts October to March. Ile-Ife is an ancient town 
in Yoruba history and is regarded as the cradle of civili-
zation [30]. Ile-Ife can be divided into five areas based 
on the major roads in the town: Ede road, Ibadan road, 
Ondo road, Sabo/ Ilesha road and road 7/campus.

Field work

This involved the use of questionnaires. A set ques-
tionnaire was designed to survey the antibiotics com-
monly used by farmers in their poultry farms. Two well 
known poultry drug seller shops in Ile-Ife were selected 
and visited twice in a week each for two consecutive 
weeks. Questionnaires were administered to clients 
(poultry farmers) that patronize these poultry drug sell-
ers who gave informed consent to participate in the sur-
vey.

A total of 60 questionnaires were administered in 
the study period: 45 questionnaires were administered 
in the shop that had higher patronage and 15 question-
naires in the second. The questionnaires were grouped 
into five based on the five major roads in Ile-Ife town as 
already indicated.

Data analysis
Data gathered with the questionnaire were coded 

and entered into IBM/ SPSS version 21. This was used to 
generate frequencies and percentages.

Laboratory Work

Collection of fecal samples

Two filled questionnaires each were picked at ran-
dom from each of the five groups making a total of ten 
questionnaires representing ten farms. The ten select-
ed farms were visited for sample collection. Fresh fecal 
samples were collected in sterile universal bottles from 
the ten poultry farms. Samples were taken immediate-
ly to the laboratory for isolation and identification of E. 
coli and Staphylococci; and for antimicrobial suscepti-
bility tests.

Isolation of Escherichia coli and Staphylococci

Feacal samples were plated on MacConkey Agar for 
E. coli and Mannitol Salt Agar for staphylococci isolation. 
Plates were incubated at 37 °C for 24 to 48 hours. Mor-
phological characteristics of the colonies were noted for 
characterization. Further characterization of isolates in-
volved biochemical tests such as catalase tests, indole 
production and sugar fermentations [10,13].

Antibiotic susceptibility tests
Few colonies from the plates were inoculated in 2 ml 

sterile distilled water, and shaken using a rotamixer for 
uniform dispersion until a turbidity conforming to 0.5 Mc-
Farmland Barium Sulphate standard unit (average turbid-
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ate frequencies and percentages. Spearman's coefficient 
was used to determine correlation of parameters obtained 
from questionnaires and laboratory experiments.

Result

Demographic characteristic of respondents
As shown in Table 1, majority of the poultry farmers 

were male (81.9%) and possessed a University degree 
(51.7%). Most (66.7%) of them however, had other occu-
pations apart from poultry farming. Broilers (53.3%) were 
the most common breed of poultry reared and majority 
(90%) practiced intensive system of farming (Table 2).

All the poultry farmers used one or more antibiotics 
for their birds which they administered mainly through 
water (83.3%) (Table 3 and Table 4). The antibiotics used 
are in different commercial products with a wide variety 
of trade names (not reported in this study for ethical 
reasons). Cotrimoxazole (71.7%) and neomycin (66.7%) 
were the most commonly used antibiotics (Table 4). Re-

ity, 108 cfu/ml) was obtained in accordance to standard 
guidelines [31]. Surface of the over-dried Mueller Hinton 
Agar plates were swabbed with the dispersion. Antibiotic 
discs were placed on the plates with the aid of flamed for-
ceps and plates were then incubated in the refrigerator for 
an hour and subsequently at 37 oC for 24 hours. Antibiotics 
screened reflected both the ones being used by the poultry 
farmers as well as the commonly available. The antibiotics 
screened include: Augmentin® (30 µg), gentamicin (10 µg), 
nalidixic acid (30 µg), chloramphenicol (30 µg), cloxacillin 
(5 µg), erythromycin (5 µg), penicillin (1i.u.), streptomycin 
(10 µg), tetracycline (25 µg), ampicillin (10 µg), amoxicillin 
(25 µg) and cotrimoxazole (25 µg) (Abtek, England). The di-
ameter of the zones of inhibition was measured for each 
of the disc and used for interpretation following standard 
guidelines [31].

Statistical analysis
Data gather with the questionnaires were coded and 

entered into IBM/SPSS version 21. This was used to gener-

Table 1: Demographic characteristics of the poultry farmers.

Characteristics Frequencies Percentage (%)
Age of Respondents 20-29 8 13.3

30-39 26 43.3
40-49 13 21.7
50-59 10 16.7
60 and above 3 5.0

Gender Male 49 81.7
Female 11 18.3

Farmer’s Level of Education Primary School and below 14 23.3
Secondary 8 13.3
Tertiary 38 63.4

Marital Status Married 41 68.3
Single 19 31.7

Religion Islam 43 71.7
Christianity 16 26.7
Others 1 1.7

Other Occupations Yes 40 66.7
No 20 33.3

Table 2: Farming characteristics in the poultry farms in ile-ife.

Characteristics Frequency Percentage (%)
Breed of Poultry Broilers 32 53.3

Layers 9 15.0
Others 19 31.7

Number of Birds < 50 15 25.0
50-99 10 16.7
100-199 13 21.7
200 and above 22 36.7

Ranging Style Intensive system 54 90
Extensive system 6 10

Wearing of Special Uniform on the Farm Yes 38 63.3
No 22 36.7

Leaving the Uniform on the Farm Yes 30 50
No 30 50

Means of Poultry Waste Disposal Use as manure 29 48.3
Around the poultry farm 25 41.7
Inside the stream 4 6.7
Others 2 3.3
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showed that poultry farmers in Ile-Ife relied heavily on 
antimicrobial medications. Most farms were multi-drug 
users and all the farms used one or more antibiotics 
for therapeutic, prophylactic and to a lesser extent for 
growth promotion. This report is similar to an earlier re-
port that antibiotics were most commonly administered 
for therapy (36.2%) and prophylaxis (29.3%) among 
farmers in Ogun State of Nigeria [32]. It was also report-
ed that only about 7% of the farmers used antibiotics 
for growth promotion. The higher usage of antibiotics 
for therapeutic and/or prophylactic purposes as ob-
served in this study is also similar to findings on poultry 
layer farmers in Khartoum State, Sudan [33] and poultry 
farms in another study in Ogun State, Nigeria [34]. On 

sistance of isolates to the antibiotics varied (Table 3). 
The E. coli strains were more resistant than the staphy-
lococci (Figure 1). E. coli showed 100% resistance to na-
lidixic acid and amoxicillin, 70-90% resistance to others 
except gentamicin which gave 50% resistance. Staphy-
lococci isolates showed good susceptibility to tetracy-
cline (90%), moderate to gentamicin and streptomycin 
(70% and 50% respectively) but are highly resistant to 
the remaining antibiotics tested (70% and above).

Discussion

Survey
The antibiotic usage pattern observed in this survey 

Table 3: Commonly used antimicrobials in the farms and antimicrobial susceptibility of E. coli and staphylococci isolated from the 
poultry faecal samples.

Antimicrobial agent Frequency Percentage of Usage Percent Resistance
E. coli Staphylococci

Penicillin 18 30.0 90 80
Amoxicillin 9 15.0 100 100
Ampicillin NU NU 90 100
Cloxacillin NU NU 80 90
Augmentin NU NU 90 80
Tetracycline 20 33.3 90 10
Oxytetracycline 29 48.3 NT NT
Doxycycline 17 28.3 NT NT
Streptomycine 10 16.7 70 50
Gentamicin 3 5.0 50 30
Erythromycin 17 28.3 80 NT
Neomycin 40 66.7 NT NT
Chloramphenicol 27 45.0 90 70
Cotrimoxazole 43 71.7 90 NT
Metronidazole 7 11.7 NT NT
Nalidixic Acid NU NU 100 NT

NU: Not Used; NT: Not Tested.

Table 4: Pattern of antibiotic usage in the farms.

Variables Frequencies Percentage
Use of Antimicrobial Agent on Farm Yes 60 100
Source of Information About 
Antimicrobial Agent Used

Veterinary doctor 24 40.0
By self 17 28.3
Animal health workers 11 18.3
Through the seller 6 10.0
Through a friend 2 3.3

Reason for Antimicrobial Usage To prevent and treat disease 38 63.3
To prevent diseases 16 26.7
To treat diseases 2 3.3
Promote growth of birds 2 3.3
To prevent, treat and promote growth 2 3.3

Method of Administration to Poultry Through water 50 83.3
Through water and injection 4 6.7
Through water and food 3 5.0
Through injection 2 3.3
Through water, food and injection 1 1.7

Compliance with Withdrawal Period Yes 51 85.0
No 9 15.0

Frequency of Use of Antimicrobial 
Agent

Daily-once a week 23 38.3
Once in two weeks- once a month 18 30.0
When they are sick 12 20.0
Others 7 11.7
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cotrimoxazole and neomycin in Ile-Ife could be because 
of easy availability and affordability of these drugs. In 
addition, these drugs are water soluble making it possi-
ble for oral administration through drinking water. The 
high rate of oral usage could be the reason for the low 
use of antibiotics that are mainly administered through 
the parenteral routes. An example of this is gentamicin 
which has low usage among the farmers.

The antibiotics used by poultry farmers from vari-
ous regions in Nigeria varied among studies. Among the 
most commonly used agents reported in literature in-
cluded neomycin and gentamicin [37], enrofloxacin and 
chlortetracycline [24], tetracyclines and sulphonamides 
[17], fluoroquinolones [32], as well as gentamicin and 
tetracycline [34].

Based on responses received from respondents, it is 
evident that most of the poultry farmers do not obtain 
information on antibiotics they use from qualified per-
sonnel. Some of them admitted to relying on directives 
from drug store vendors while others depended on their 
own experience for antimicrobial administration. The 
application of antimicrobials without proper directives 
amounts to misuse which will eventually be detrimental 
not only to the chicken but also to public health [36].

Laboratory Study
All over the world including Nigeria, widespread dis-

eases occur frequently in poultry farms. These diseases 
occur in all age groups of chickens at any period of time, 
especially the early stages of life. The economic impli-

the other hand, our result is contrary to a report from 
poultry farms in Ibadan, Nigeria which reported that 
86% of the poultry farms used antibiotics for growth 
promotion [16]. These reports indicate that farmers in 
different regions of the country used antimicrobials in 
poultry for varying purposes. This may depend on a lot 
of factors which may include availability of information, 
educational levels, scale of farming and financial buoy-
ancy [16,33,34].

Concerning our observation in Ile-Ife, we note that 
even though a large percentage of the farmers are ed-
ucated, a larger percentage of the farmers were small 
scale farmers and may not be financially buoyant to af-
ford continuous addition of antibiotics in bird’s feed as 
growth promoting agents. The dependence of poultry 
farmers on antibiotics for therapeutic and/or prophy-
lactic purposes may also be due to poor environmental 
sanitation, unhygienic practices, lack of biosecurity and 
other management inadequacies leading to increased 
exposure to bacterial pathogens [35].

The survey also showed that majority of poultry 
farmers apply antibiotics through oral route by mixing 
them with the water the poultry (birds) drink. The sur-
vey found that cotrimoxazole and neomycin were the 
most commonly used antibiotics in poultry farms in Ile-
Ife. Neomycin is an aminoglycoside that has high activ-
ities on Gram negative bacteria [36]. It is used in poul-
try in cases of bacterial enteritis caused by E. coli and 
Salmonella causing white diarrhea, paratyphoid and 
chronic respiratory disease [18,21]. The popularity of 
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Figure 1: Usage of Antibiotics with their Resistance Patterns of Isolates.
Spearman’s correlation (r) showed a weak negative correlation between the use of antibiotics and the development of resis-
tance for Staphylococci (r = - 0.468) and Escherichia Coli (r = - 0.243).
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Although the resistance rates obtained for the staph-
ylococci were not as high as for the E. coli strains, the 
rates are however still worrisome. While most strains 
showed susceptibility to gentamicin and streptomycin, 
higher rates of resistance were obtained for chloram-
phenicol, erythromycin and the penicillins. Staphylo-
cocci strain from one of the poultry farms was already 
resistant to all the antibiotics screened.

The high resistance to the penicillins despite the low 
usage rate confirmed the reports of the high prevalence 
of resistance to them in the study area [41]. Indeed, the 
low usage could be a result of their low effectiveness.

Our findings provide additional evidence that the 
poultry production environment in Nigeria represents 
an important reservoir of antibiotic resistance genes 
that may spread from livestock production farms to hu-
man populations [21].

Conclusion
All the poultry farmers in Ile-Ife used one form of an-

timicrobial or the other on their poultry. Co-trimoxaz-
ole, Neomycin, oxytetracycline, chloramphenicol, tetra-
cycline and penicillin were the commonly used antimi-
crobial agents and the isolates organisms were found to 
exhibit high level of resistance to penicillins generally, 
nalidixic acid, chloramphenicol, and co-trimoxazole.

Recommendations
It is recommended that there should be adequate 

enforcement of existing veterinary legislations as well as 
legal classification and control of use of veterinary drugs 
with the ultimate aim of protecting the public. Also ed-
ucation of the public on the dangers of indiscriminate 
use of antibiotics and medications especially in poultry 
and livestock farms is imperative. Farmers should be 
educated on alternative methods of infectious disease 
management, such as vaccination, environmental san-
itation and disease containment. Responsible authori-
ties should immediately kick off implementation of reg-
ulations associated with antimicrobial administrations 
in poultry production and monitoring programs.

Conflict of Interest
The authors declare that there are no conflicts of in-

terest to declare.

Acknowledgements
The assistance received from the farmers and drug 

sellers are appreciated.

References
1. Afolabi OI, Adegbite DA, Ashaolu OF, Akinbode SO (2013) 

Profitability and resource-use efficiency in poultry egg farm-
ing in ogun state, Nigeria. African Journal of Business Man-
agement 7: 1536-1540.

2. Yusuf TM, Tiamiyu SA, Aliu RO (2016) Financial analysis of 
poultry production in kwara state, Nigeria. African Journal 
of Agricultural Research 11: 718-723.

cations range from weight loss, high mortality rates, 
carcass downgrade and reduced production [19]. Some 
of these diseases are associated with resident or ingest-
ed proliferation of pathogenic E. coli and staphylococci 
especially S. aureus [38,39]. When infections occur, dif-
ferent organs or tissues of chickens manifest different 
signs and symptoms which the veterinarians use to di-
agnose and treat the infections.

Antibiotics are the drugs used for treating infectious 
diseases caused by these organisms [40]. After selective 
pressure resulting from the treatment by antibiotics, 
bacteria inside the body of diseased poultry can become 
overwhelmed by resistant strains. These drug resis-
tant organisms can be transferred to humans indirect-
ly through the birds’ excretory products in agricultural 
manure and directly through the food chain [13,39].

Apart from the possibility of these resistant organ-
isms causing drug resistant infections in humans, the 
transfer of antibiotic resistant genes from these organ-
isms to pathogens and commensals in man has been 
reported [6,12,38]. It has been shown that major parts 
of virulence and antibiotic resistance in most bacterial 
pathogens are acquired characteristics. These charac-
teristics are found in genes embedded in mobile ge-
netic elements such as transposons, bacteriophages, 
insertion sequences and pathogenicity islands found in 
these pathogens. These genetic elements can then be 
transferred intra and interspecies by the processes of 
transduction, conjugation and transformation [25,36]. 
These properties have been demonstrated extensively 
in various pathogenic bacterial strains such as entero-
cocci species, staphylococci species like S. aureus and in 
species of the enterobacteria such as E. coli [28,36,38]. 
Their occurrence have serious implications for human 
health [39].

Antimicrobial susceptibility testing was carried out 
on the isolated E. coli and staphylococci strains from 
the ten poultry farms visited. It was found that all the 
ten E. coli isolates from different poultry farms have 
developed resistance against nalidixic acid and amoxi-
cillin. Majority had developed resistance against chlor-
amphenicol, cotrimoxazole, cloxacillin, erythromycin, 
penicillin, tetracycline and ampicillin while half were 
already resistant to gentamicin. This low resistance rate 
to gentamicin may be as a result of its low use by the 
farmers as explained earlier. The few resistance record-
ed to gentamicin could be a result of cross resistance to 
neomycin, which is also an aminoglycoside with similar 
mechanisms of action and resistance. Low level of re-
sistance to gentamicin has been reported in the litera-
ture; absolute sensitivity of E. coli (isolated from chicken 
carcasses) to gentamicin was reported in Jamaica while 
17% was reported for those isolated from Portuguese 
poultry [22]. E. coli strains from four of the ten poultry 
farms already demonstrated resistance to all the thir-
teen antibiotics screened.

https://doi.org/10.23937/2474-3658/1510047
http://www.academicjournals.org/journal/AJBM/article-full-text-pdf/E36AE7A27196
http://www.academicjournals.org/journal/AJBM/article-full-text-pdf/E36AE7A27196
http://www.academicjournals.org/journal/AJBM/article-full-text-pdf/E36AE7A27196
http://www.academicjournals.org/journal/AJBM/article-full-text-pdf/E36AE7A27196
http://www.academicjournals.org/journal/AJAR/article-full-text-pdf/502FDC257295
http://www.academicjournals.org/journal/AJAR/article-full-text-pdf/502FDC257295
http://www.academicjournals.org/journal/AJAR/article-full-text-pdf/502FDC257295


ISSN: 2474-3658DOI: 10.23937/2474-3658/1510047

Awogbemi et al. J Infect Dis Epidemiol 2018, 4:047 • Page 7 of 8 •

resistance and virulence of Escherichia coli isolates from 
Portuguese poultry. Antibiotics 5: 4. 

21. Yang B, Cui Y, Shi C, Wang J, Xia X, et al. (2014) Counts, 
serotypes, antimicrobial resistance of Salmonella isolates 
on retail raw poultry in the People’s Republic of China. J 
Food Prot 77: 894-902.

22. Miles TD, McLaughlin W, Brown PD (2006) Antimicrobial 
resistance of Escherichia coli isolates from broiler chickens 
and human. BMC Vet Res 2: 7.

23. Chee-Sanford JC, Mackie RI, Koike S, Krapac IG, Lin YF, 
et al. (2009) Fate and transport of antibiotic residues and 
antibiotic resistance genes following land application of ma-
nure waste. J Environ Qual 38: 1086-1108.

24. Adelowo OO, Ojo FA, Fagade OE (2009) Prevalence of 
multiple antibiotic resistance among bacterial isolates from 
selected poultry waste dumps in Southwestern Nigeria. 
World J Microbiol Biotechnol 25: 713-719.

25. Hegstad K, Mikalsen T, Coque TM, Werner G, Sundsfjord A 
(2010) Mobile genetic elements and their contribution to the 
emergence of antimicrobial resistant Enterococcus faecalis 
and Enterococcus faecium. Clin Microbiol Infect 16: 541-554. 

26. Olonitola OS, Fahrenfeld N, Pruden A (2015) Antibiotic 
resistance profiles among mesophilic aerobic bacteria in 
Nigerian chicken litter and associated antibiotic resistance 
genes1. Poult Sci 94: 867-874.

27. Marshall BM, Levy SB (2011) Food animals and antimi-
crobials: Impacts on human health. Clin Microbiol Rev 24: 
718-733.

28. McKenna M (2013) Antibiotic resistance: The last resort. 
Nature 499: 394-396.

29. Cookey TI, Otokunefor K (2016) Poultry environment as a 
reservoir of antimicrobial resistant bacteria - A Nigerian sto-
ry. BMRJ 17: 1-11. 

30. Kolawole IS, Alaga TA, Ogunyemi SA, Popoola SA, Oloko-
Oba MO (2016) Street mapping of ife metropolis, osun 
state, Nigeria. Journal of Geographic Information System 
8: 387-395.

31. Clinical and Laboratory Standards Institute (CLSI) (2014) 
Performance standards for antimicrobial susceptibility Test-
ing; Twenty-fourth informational supplement (M100-S24). 
Wayne, PA, USA.

32. Oluwasile BB, Agbaje M, Ojo OE, Dipeolu MA (2014) Anti-
biotic usage pattern in selected poultry farms in ogun state. 
Sokoto Journal of Veterinary Sciences 12: 45-50.

33. Sirdar MM, Picard J, Bisschop S, Gummow B (2012) A 
questionnaire survey of poultry layer farmers in khartoum 
state, Sudan, to Study their antimicrobial awareness and 
usage patterns. Onderstepoort J Vet Res 79: E1-E8. 

34. Adebowale OO, Adeyemo OK, Awoyomi O, Dada R, Ade-
bowale O (2016) Antibiotic use and practices in commercial 
poultry laying hens in ogun state Nigeria. Rev Elev Med Vet 
Pays Trop 69: 41-45.

35. Graham JP, Price LB, Evans SL, Graczyk TK, Silbergeld 
EK (2009) Antibiotic-resistant Enterococci and Staphy-
lococci isolated from flies collected near confined poultry 
feeding operations. Sci Total Environ 407: 2701-2710.

36. Lamikanra A (2011) Essential Microbiology. Amkra Books, 
Nigeria.

37. Alo OS, Ojo O (2007) Use of antibiotics in food animals: 
A case of a major veterinary outlet in ekiti state, Nigeria. 
Nigerian Veterinary Journal 28: 80-82.

3. Adene DF, Oguntade AE (2006) The structure and impor-
tance of the commercial and village-based poultry industry 
in Nigeria. Rome: FAO.

4. Adebayo OO, Adeola RG (2005) Socio-economic factors 
affecting poultry farmers in ejigbo local government area of 
osun State. J Hum Ecol 18: 39-41.

5. Donoghue DJ (2003) Antibiotic residues in poultry tissues 
and eggs: Human health concerns? Poult Sci 82: 618-621.

6. Singer RS, Hofacre CL (2006) Potential impacts of antibiot-
ic use in poultry production. Avian Dis 50: 161-172.

7. Aarestrup FM (1999) Association between the consump-
tion of antimicrobial agents in animal husbandry and the 
occurrence of resistant bacteria among food animals. Int J 
Antimicrob Agents 12: 279-285.

8. Apata DF (2009) Antibiotic resistance in poultry. Int J Poul 
Sci 8: 404-408.

9. Gibbons JF, Boland F, Buckley JF, Butler F, Egan J, et al. 
(2014) Pattern of Antimicrobial resistance in Pathogenic 
Escherichia coli isolates from cases of calf enteritis during 
the spring calving season. Vet Microbiol 170: 73-80.

10. Cortés P, Blanc V, Mora A, Dahbi G, Blanco JE, et al. 
(2010) Isolation and characterization of potentially patho-
genic antimicrobial-resistant Escherichia coli strains from 
chicken and pig farms in Spain. Appl Environ Microbiol 76: 
2799-2805.

11. Olatoye O (2011) Antibiotics use and resistance patterns of 
salmonella species in poultry from ibadan, Nigeria. Tropical 
Veterinarian 29: 28-35.

12. Mubito EP, Shahada F, Kimanya ME, Buza JJ (2014) Anti-
microbial use in the poultry industry in Dar-es-Salaam, Tan-
zania and public health implications. American Journal of 
Research Communication 2: 51-63.  

13. Omololu J, Bamidele KF (2017) Antimicrobial susceptibility 
pattern of S. aureus and Salmonella sp isolated from poul-
try feed sold in ile ife, Nigeria. Arch Clin Microbiol 8: 3.

14. Kazwala RR, Collins JD, Hannan J, Crinion RA, O’Maho-
ny H (1990) Factors responsible for the introduction and 
spread of Campylobacter jejuni infection in commercial 
poultry production. Vet Rec 126: 305-306.

15. Price LB, Graham JP, Lackey LG, Roess A, Vailers R, et al. 
(2007) Elevated risk of carrying gentamicin-resistant Esch-
erichia coli among U.S. poultry workers. Environ Health 
Perspect 115: 1738-1742. 

16. Adelowo OO, Fagade OE, Agersø Y (2014) Antibiotic resis-
tance and resistance genes in Escherichia coli from poultry 
farms, southwest Nigeria. J Infect Dev Ctries 8: 1103-1112. 

17. Nahar A, Siddiquee M, Nahar S, Anwar KS, Islam S (2014) 
Multidrug resistant-proteus mirabilis isolated from chicken 
droppings in commercial poultry farms: Bio-security con-
cern and emerging public health threat in Bangladesh. J 
Biosafety Health Educ 2: 120. 

18. Price LB, Stegger M, Hasman H, Aziz M, Larsen J, et al. 
(2012) Staphylococcus aureus CC398: Host adaptation 
and emergence of methicillin resistance in livestock. MBio 
3: e00305-e00311.

19. Ajayi KO, Omoya FO (2017) Antibiotic usage pattern in 
poultry and resistance pattern of human pathogenic bac-
teria isolated from poultry droppings in akure, Nigeria. Sci-
ence, Technology & Public Policy 1: 28-33. 

20. Mendonca N, Figueiredo R, Mendes C, Card RM, Anjum 
MF, et al. (2016) Microarray evaluation of antimocrobial 

https://doi.org/10.23937/2474-3658/1510047
http://www.mdpi.com/2079-6382/5/1/4/htm
http://www.mdpi.com/2079-6382/5/1/4/htm
https://www.ncbi.nlm.nih.gov/pubmed/24853510
https://www.ncbi.nlm.nih.gov/pubmed/24853510
https://www.ncbi.nlm.nih.gov/pubmed/24853510
https://www.ncbi.nlm.nih.gov/pubmed/24853510
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1395310/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1395310/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1395310/
https://www.ncbi.nlm.nih.gov/pubmed/19398507
https://www.ncbi.nlm.nih.gov/pubmed/19398507
https://www.ncbi.nlm.nih.gov/pubmed/19398507
https://www.ncbi.nlm.nih.gov/pubmed/19398507
https://link.springer.com/article/10.1007/s11274-008-9940-y
https://link.springer.com/article/10.1007/s11274-008-9940-y
https://link.springer.com/article/10.1007/s11274-008-9940-y
https://link.springer.com/article/10.1007/s11274-008-9940-y
https://www.ncbi.nlm.nih.gov/pubmed/20569265
https://www.ncbi.nlm.nih.gov/pubmed/20569265
https://www.ncbi.nlm.nih.gov/pubmed/20569265
https://www.ncbi.nlm.nih.gov/pubmed/20569265
https://www.ncbi.nlm.nih.gov/pubmed/25725076
https://www.ncbi.nlm.nih.gov/pubmed/25725076
https://www.ncbi.nlm.nih.gov/pubmed/25725076
https://www.ncbi.nlm.nih.gov/pubmed/25725076
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3194830/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3194830/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3194830/
https://www.ncbi.nlm.nih.gov/pubmed/23887414
https://www.ncbi.nlm.nih.gov/pubmed/23887414
http://www.journalrepository.org/media/journals/BMRJ_8/2016/Sep/Otokunefor1712016BMRJ28601.pdf
http://www.journalrepository.org/media/journals/BMRJ_8/2016/Sep/Otokunefor1712016BMRJ28601.pdf
http://www.journalrepository.org/media/journals/BMRJ_8/2016/Sep/Otokunefor1712016BMRJ28601.pdf
http://www.scirp.org/Journal/PaperInformation.aspx?PaperID=67462
http://www.scirp.org/Journal/PaperInformation.aspx?PaperID=67462
http://www.scirp.org/Journal/PaperInformation.aspx?PaperID=67462
http://www.scirp.org/Journal/PaperInformation.aspx?PaperID=67462
http://www.sokvetjournal.net/images/PDF/Vol_12_1/olusile et al.pdf
http://www.sokvetjournal.net/images/PDF/Vol_12_1/olusile et al.pdf
http://www.sokvetjournal.net/images/PDF/Vol_12_1/olusile et al.pdf
http://www.ojvr.org/index.php/ojvr/article/view/361/html
http://www.ojvr.org/index.php/ojvr/article/view/361/html
http://www.ojvr.org/index.php/ojvr/article/view/361/html
http://www.ojvr.org/index.php/ojvr/article/view/361/html
http://remvt.cirad.fr/cd/derniers_num/2016/REMVT16_41_45.pdf
http://remvt.cirad.fr/cd/derniers_num/2016/REMVT16_41_45.pdf
http://remvt.cirad.fr/cd/derniers_num/2016/REMVT16_41_45.pdf
http://remvt.cirad.fr/cd/derniers_num/2016/REMVT16_41_45.pdf
https://www.ncbi.nlm.nih.gov/pubmed/19157515
https://www.ncbi.nlm.nih.gov/pubmed/19157515
https://www.ncbi.nlm.nih.gov/pubmed/19157515
https://www.ncbi.nlm.nih.gov/pubmed/19157515
https://www.ajol.info/index.php/nvj/article/view/3547
https://www.ajol.info/index.php/nvj/article/view/3547
https://www.ajol.info/index.php/nvj/article/view/3547
http://www.fao.org/docs/eims/upload/214281/ReviewNigeria.pdf
http://www.fao.org/docs/eims/upload/214281/ReviewNigeria.pdf
http://www.fao.org/docs/eims/upload/214281/ReviewNigeria.pdf
http://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=6D59C54C0DC86EA1679A04FE6EC19FBA?doi=10.1.1.729.6448&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=6D59C54C0DC86EA1679A04FE6EC19FBA?doi=10.1.1.729.6448&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=6D59C54C0DC86EA1679A04FE6EC19FBA?doi=10.1.1.729.6448&rep=rep1&type=pdf
https://pdfs.semanticscholar.org/41ad/9a51f6e3d2c23b4081683307ae2d3f085d52.pdf
https://pdfs.semanticscholar.org/41ad/9a51f6e3d2c23b4081683307ae2d3f085d52.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16863062
https://www.ncbi.nlm.nih.gov/pubmed/16863062
https://www.ncbi.nlm.nih.gov/pubmed/10493603
https://www.ncbi.nlm.nih.gov/pubmed/10493603
https://www.ncbi.nlm.nih.gov/pubmed/10493603
https://www.ncbi.nlm.nih.gov/pubmed/10493603
https://scialert.net/abstract/?doi=ijps.2009.404.408
https://scialert.net/abstract/?doi=ijps.2009.404.408
https://www.ncbi.nlm.nih.gov/pubmed/24556339
https://www.ncbi.nlm.nih.gov/pubmed/24556339
https://www.ncbi.nlm.nih.gov/pubmed/24556339
https://www.ncbi.nlm.nih.gov/pubmed/24556339
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2863447/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2863447/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2863447/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2863447/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2863447/
https://www.ajol.info/index.php/tv/article/view/79087
https://www.ajol.info/index.php/tv/article/view/79087
https://www.ajol.info/index.php/tv/article/view/79087
http://www.usa-journals.com/wp-content/uploads/2014/03/Mubito_24.pdf
http://www.usa-journals.com/wp-content/uploads/2014/03/Mubito_24.pdf
http://www.usa-journals.com/wp-content/uploads/2014/03/Mubito_24.pdf
http://www.usa-journals.com/wp-content/uploads/2014/03/Mubito_24.pdf
http://www.acmicrob.com/microbiology/antimicrobial-susceptibility-pattern-of-s-aureus-and-salmonella-sp-isolated-frompoultry-feed-sold-in-ile-ife-nigeria.php?aid=19243
http://www.acmicrob.com/microbiology/antimicrobial-susceptibility-pattern-of-s-aureus-and-salmonella-sp-isolated-frompoultry-feed-sold-in-ile-ife-nigeria.php?aid=19243
http://www.acmicrob.com/microbiology/antimicrobial-susceptibility-pattern-of-s-aureus-and-salmonella-sp-isolated-frompoultry-feed-sold-in-ile-ife-nigeria.php?aid=19243
https://www.ncbi.nlm.nih.gov/pubmed/2188414
https://www.ncbi.nlm.nih.gov/pubmed/2188414
https://www.ncbi.nlm.nih.gov/pubmed/2188414
https://www.ncbi.nlm.nih.gov/pubmed/2188414
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2137113/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2137113/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2137113/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2137113/
https://www.ncbi.nlm.nih.gov/pubmed/25212074
https://www.ncbi.nlm.nih.gov/pubmed/25212074
https://www.ncbi.nlm.nih.gov/pubmed/25212074
https://www.omicsonline.org/open-access/multidrug-resistantproteus-mirabilis-isolated-from-chicken-droppings-in-commercial-poultry-farms-biosecurity-concern-and-emerging-public-health-threat-in-bangladesh-2332-0893.1000120.php?aid=31563
https://www.omicsonline.org/open-access/multidrug-resistantproteus-mirabilis-isolated-from-chicken-droppings-in-commercial-poultry-farms-biosecurity-concern-and-emerging-public-health-threat-in-bangladesh-2332-0893.1000120.php?aid=31563
https://www.omicsonline.org/open-access/multidrug-resistantproteus-mirabilis-isolated-from-chicken-droppings-in-commercial-poultry-farms-biosecurity-concern-and-emerging-public-health-threat-in-bangladesh-2332-0893.1000120.php?aid=31563
https://www.omicsonline.org/open-access/multidrug-resistantproteus-mirabilis-isolated-from-chicken-droppings-in-commercial-poultry-farms-biosecurity-concern-and-emerging-public-health-threat-in-bangladesh-2332-0893.1000120.php?aid=31563
https://www.omicsonline.org/open-access/multidrug-resistantproteus-mirabilis-isolated-from-chicken-droppings-in-commercial-poultry-farms-biosecurity-concern-and-emerging-public-health-threat-in-bangladesh-2332-0893.1000120.php?aid=31563
http://mbio.asm.org/content/3/1/e00305-11.abstract
http://mbio.asm.org/content/3/1/e00305-11.abstract
http://mbio.asm.org/content/3/1/e00305-11.abstract
http://mbio.asm.org/content/3/1/e00305-11.abstract
http://www.mdpi.com/2079-6382/5/1/4/htm
http://www.mdpi.com/2079-6382/5/1/4/htm


ISSN: 2474-3658DOI: 10.23937/2474-3658/1510047

Awogbemi et al. J Infect Dis Epidemiol 2018, 4:047 • Page 8 of 8 •

40. Angulo FJ, Johnson KR, Tauxe RV, Cohen ML (2000) Or-
igins and consequences of antimicrobial-resistant Nonty-
phoidal Salmonella: Implications for the use of fluoroquino-
lones in food animals. Microb Drug Resist 6: 77-83.

41. Akinkunmi EO, Lamikanra A (2010) Species distribution and 
antibiotic resistance in coagulase-negative staphylococci col-
onizing the gastrointestinal tract of children in ile-ife, Nigeria. 
Tropical Journal of Pharmaceutical Research 9: 35-43.

38. Van Loo I, Huijsdens X, Tiemersma E, de Neeling A, van 
de Sande-Bruinsma N, et al. (2007) Emergence of meth-
icillin-resistant Staphylococcus aureus of animal origin in 
humans. Emerg Infect Dis 13: 1834-1839.

39. Dekraker ME, Davey PG, Grundmann H, BURDEN Study 
Group (2011) Mortality and hospital stay associated with 
resistant Staphylococcus aureus and Escherichia coli bac-
teremia: Estimating the burden of antibiotic resistance in 
Europe. PLoS Med 8: e1001104. 

https://doi.org/10.23937/2474-3658/1510047
https://www.ncbi.nlm.nih.gov/pubmed/10868811
https://www.ncbi.nlm.nih.gov/pubmed/10868811
https://www.ncbi.nlm.nih.gov/pubmed/10868811
https://www.ncbi.nlm.nih.gov/pubmed/10868811
http://www.bioline.org.br/pdf?pr10005
http://www.bioline.org.br/pdf?pr10005
http://www.bioline.org.br/pdf?pr10005
http://www.bioline.org.br/pdf?pr10005
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2876750/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2876750/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2876750/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2876750/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3191157/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3191157/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3191157/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3191157/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3191157/

	Title
	Corresponding authors
	Abstract
	Introduction
	Materials and Methods 
	Ethical approval 
	Study area 
	Field work 
	Data analysis 

	Laboratory Work 
	Collection of fecal samples 
	Isolation of Escherichia coli and Staphylococci 
	Antibiotic susceptibility tests 
	Statistical analysis 

	Result
	Demographic characteristic of respondents 

	Discussion
	Survey
	Laboratory Study 

	Conclusion
	Recommendations
	Conflict of Interest 
	Acknowledgements
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1
	References

