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Aureus Isolated from Chickens in Poultry Farms in Sokoto, Nigeria
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Abstract | Staphylococcus aureus is an important pathogen associated with food poisoning and several forms of diseases
in both man and animals. In poultry, the organism is incriminated in multiple infections and syndromes such as
omphalitis, femoral head necrosis, tenosynovitis and bumble foot. The treatment of staphylococcal infections is becoming
more challenging due to the emergence of antibiotic resistant strains such as methicillin resistant Staphylococcus aureus
(MRSA) that are currently resistant to all f-lactam antibiotics (penicillins and cephalosporins). In order to understand
the spectrum of MRSA in poultry, a total of 12 MRSA isolates positive for the presence of penicillin binding protein
2a (PBP2a) were tested for antibiotic resistance against 10 antibiotics using disc diffusion method. Isolates were found
to be completely resistant (100%) against ceftazidime, followed by erythromycin and ofloxacin (91.67%), cefuroxime,
cloxacillin, and cefoxitin (83.33%), gentamicin (75.00%) and vancomycin (64.29%) while the least resistance was
recorded against ceftriaxone and amoxicillin/clavulanate (58.33%). The MRSA isolates also exhibited multi-drug
resistance pattern with all resisting not less than four antibiotics. These data indicate that MRSA are prevalent in the

poultry and precautionary measures are required to block their transmission to human.
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2003). They are among the most frequent causes of clinical
infections worldwide and have attracted substantial atten-
tion due to increasing mortality and morbidity associated
with antimicrobial resistance (Waters et al., 2011). Staph-
ylococci are resistant to beta-lactam antibiotics due to the

INTRODUCTION

In Nigeria, poultry production constitutes a very impor-
tant national resource and contributes significantly to the
economic growth and provision of animal protein for the

populace (Oladeebo and Ambe-Lamidi, 2007). However,
the development and viability of the industry is threatened
by disease scourge, which could be due to poor manage-
ment practices. Staphylococci are opportunistic patho-
gens and forms part of normal commensal flora of skin
and mucous membranes of animals (Quinn and Markey,

production of beta-lactamases (Livermore and Brown,
2001; Quinn and Markey, 2003). The use of beta-lactama-
se resistant cephalosporins (such as methicillin or oxacil-
lin) as a remedy for beta-lactam resistance in staphylococci
was shortlived when these organisms also became resistant
to the betalactamase-resistant penicillins and cephalospor-
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ins (Wulf and Voss, 2008). The importance of methicil-
lin resistant §. aureus to public health is due to the ability
of the organism to acquire resistance and virulence genes
thus, leading to the emergence of new and highly virulent
clones posing great difficulty in antibiotics chemotherapy
thereby prolonging hospital admission stay (Liu, 2009).
Different antimicrobial substances are used extensively at
sub-therapeutic or therapeutic doses as growth promoters,
routine prevention and treatment of bacterial diseases in
food-animal (Gilchrist et al., 2007; Waters et al., 2011).
This practice is usually common in developing countries
such as Nigeria, where there are poor legislations regulat-
ing the use of antimicrobials in food-producing animals
(Bitrus et al., 2015: Ugwu et al., 2015). Therefore this study
was conducted to assess the antibiotic sensitivity pattern
of MRSA to commonly used antibiotics in the study area.

MATERIALS AND METHOD

IsoLATION AND IDENTIFICATION OF MRSA

'This was carried out by sub-culturing pure §. aureus culture
preserved on nutrient agar onto oxacillin resistant screen-
ing agar base (ORSAB) medium (Oxoid), and incubated
at 37°C for 20 hours. The production of deep blue colo-
nies indicates mannitol fermentation by isolates that are
resistant to Oxacillin (or methicillin) (Simor et al., 2001).
'The isolates where confirmed for the presence of penicillin
binding protein 20 (PBP2a) using latex slide agglutination
test which works based on agglutination of latex particles
sensitized with monoclonal antibodies against PBP2a in
accordance with the manufacturer’s protocol (Oxoid) as
described by Felten et al. (2002). Clumping of latex par-
ticles by the S. aureus that showed deep—blue colonies on

ORSAB confirms the presence of PBP2a.

ANTIBIOTIC SUSCEPTIBILITY ASSESSMENT

This was performed using Kirby Bauer’s disc diffusion
method. Fresh (24 hours broth-culture) cultures of the
MRSA isolates were sub-cultured using sterile swab sticks
onto prepared Mueller-Hinton agar. With the aid of a
sterile Thumb forceps, the antibiotic sensitivity discs (Rap-
id labs®, UK; Oxoid, UK.) were placed at the center of the
inoculated media and allowed to stay for 30 minutes for
pre-diffusion of the antibiotics. These were then incubat-
ed at 35°C for 24 hours. The diameter of inhibition zones
were measured and noted using transparent plastic ruler
and interpreted according to the guidelines of Clinical
and Laboratory Standards Institute, (CLSI, 2013). MRSA
isolates were tested for susceptibility against ceftazidime
(CAZ 30 pg), cefuroxime (CRX 30 pg), gentamicin (GEN
10 pg), ceftriaxone (CTR 30 pg), erythromycin (ERY 5
pg), cloxacillin (CXC 5 pg), ofloxacin (OFL 5 pg), amoxi-
cillin/clavulanate (AUG 30 pg), cefoxitin (FOX 30 pg) and
vancomycin (Van 30 pg).

RESULTS

Figure 1 displayed the antibiotic sensitivity pattern of
MRSA isolates from chickens in Sokoto and its environs.
The highest resistance was recorded against ceftazidime
100% (12/12) followed by ofloxacin and erythromycin
with 91.67% (11/12) each. Cefuroxime, cloxacillin and ce-
foxitin have the same level of resistance of 83.33% (10/12).
The least resistance was recorded against amoxicillin/
clavulanate and ceftriaxone of 58.33% (7/12) respective-
ly. The highest Susceptibility among the MRSA isolates
to antibiotics was recorded against amoxicillin/clavulanate

and ceftriaxone of 41.67% (6/14).

The antibiotic resistant patterns of the MRSA isolates
from chickens in Sokoto and its environs revealed resist-
ance to at-least four antibiotics. Four (4) isolates resisted
all the 10 antibiotics tested, while only one isolate resisted
four antibiotics (Table 1).
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Figure 1: Chart showing antibiotic sensitivity pattern of
MRSA isolated from chickens in Sokoto and environs.

DISCUSSION

'The high usage of antibiotics in poultry industries in Ni-
geria has facilitated the acquisition of resistance genes by
§. aureus, thereby making treatment of infections caused by
these organisms more difficult (Otalu et al.,2011; Suleiman
et al., 2013). The MRSA isolates from chickens used in this
study showed varying patterns of susceptibilities to anti-
biotics. The isolates showed highest resistance to ceftazi-
dine (100%) followed by erythromycin (91.67%), ofloxacin
(91.67%), cefoxitin (83.33%), cefuroxime (83.33%), cloxa-
cillin (83.33%) and gentamicin (75%). The high resistance
against erythromycin (91.67%) recorded in this study is in
agreement with that of Suleiman et al. (2013) and Geidam
et al. (2012b) who reported 100% and 85%, respectively.
However, this is in contrast to that of Nworie et al. (2013)
who reported 65% resistance of MRSA against erythromy-
cin. The high resistance to erythromycin (91.67%) in this
work could be linked to high usage of the antibiotic by far-
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Table 1: Antibiotic resistant pattern for MRSA isolates
from chickens in Sokoto and its environs

Multi-drug resistant pattern Number of isolates
CAZ-CRX- ERY- OFL 1(8.33)
CAZ-GEN-ERY-CXC-OFL 1(8.33)
CAZ- CRX- CTR- FOX- VAN 1(8.33)
CAZ-GEN-ERY-OFL-CXC-FOX  1(8.33)
CAZ-CRX-GEN-ERY-OFL-CXC- 1(8.33)
AUG

CAZ-CRX-GEN-CTR-ERY-OFL- 1(8.33)
CXC-VAN
CAZ-CRX-ERY-OFL-CXC-AUG- 1(8.33)
FOX-VAN
CAZ-CRX-GEN-CTR-ERY-OFL-  1(8.33)
CXC-AUG-VAN
CAZ-CRX-GEN-CTR-ERY-OFL-  4(33.33)

CXC-AUG-FOX-VAN
Key: CAZ- Ceftazidime, CRX-Cefuroxime, GEN-Gentamicin,
CTR-Ceftriaxone, CXC-Cloxacillin, OFL-Ofloxacin, AUG-
Amoxycillin/Clavulanate, FOX-Cefoxitin, VAN-Vancomycin.

mers in the study area for the treatment of respiratory tract
infections in chickens. This study also reveal a high resist-
ance against vancomycin of 64.29% which disagrees with
the findings of Nworie et al. (2013), Fridkin et al. (2005)
and Anupurba et al. (2003) who reported 0% resistance
against vancomycin. However, since vancomycin is not a
commonly used antibiotic for routine chemotherapy in
veterinary practice, the variations may not be due to its
abuse in poultry. Therefore, the high vancomycin resistance
recorded might be as a result of emergence of vancomycin
resistance strains or the transmission of these bacteria by
infected personnel to chickens in the study area which calls
for a serious concern since vancomycin is currently one of
the drugs of choice for the treatment of unresponsive infec-
tions caused by 8. aureus. A high resistance against ofloxa-
cin (91.67%) and gentamicin (75%) were also recorded in
this study which was higher than the reports of Suleiman
et al. (2013) who reported 57.4% and 0% resistance against
ofloxacin and gentamicin respectively, in Maiduguri. Ac-
cording to Suleiman et al. (2013), sub-therapeutic admin-
istration of antibiotics as prophylactics, growth promoters
or inaccurate dosages given to sick flocks by unqualified
personnel may likely result in plasma concentrations that
are inconsistent with the desired objectives which may re-
sult to resistance development as is the case in the present

study.

All of the MRSA isolates were resistant to at least four
of the antibiotics tested. This finding may be a picture of
the extent of poor drug control and legislations concern-
ing sales and administration of antimicrobials in Nigeria

as posited by Geidam et al. (2012a). Also, MRSA with
multi-drug resistance has been reported in poultry farms
in China with prevalence that varied from farm to farm
in relation to severity of application of antibiotics (Liu et
al., 2009). The antibiotic susceptibility pattern of MRSA
as revealed by the present study indicates serious challenge
for choice of antibiotics for treatment of infections that
may be due to these pathogens since all the isolates are re-
sistance to majority of the antibiotics in high proportions.
Therefore, this work recommends on the need for strong
legislation and enforcement of laws that will regulate the
prescription, dispensation and administration of drugs to
food producing animals especially in poultry production.

ACKNOWLEDGEMENT

'The authors duly acknowledge the effort of all the mem-
ber of staff of Veterinary microbiology laboratory, Usmanu
Danfodiyo University Sokoto for their contribution to-
wards the success of this work.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

AUTHORS CONTRIBUTIONS

'The design and execution of this research study is a collec-
tive effort of all the authors. All authors were also involved
in the critical analysis and review of the manuscript.

REFERENCES

*Anupurba S, Sen MR, Nath G, Sharma BM, Gulati AK,
Mohapatra TM (2003). Prevalence of Methicillin-resistant
Staphylococcus aureus in a tertiary referral hospital in eastern
Uttar Pradesh India. J. Med. Microbiol. 21:49-51.

*Bitrus AA, Zunita Z, Bejo SK, Othman S (2016). Persistence
of antibacterial resistance and virulence gene profile of
Methicillin - Resistant Staphylococcus aureus (MRSA)
isolated from humans and animals. Pakistan Vet. J. 36(1):
77-82.

*Clinical and Laboratory Standard Institute (CLSI) (2013).
Performance Standards for Antimicrobial Disc Susceptibility
Tests; Approved Standards. 10th ed. CLSI document
M100-S23 (MO02-A11). “Disc diffusion supplemental
tables” Clinical and Laboratory Standards Institute, 940
West Valley Road, Suite 1400, Wayne, PA 19807.

*Felten A, Bernadette G, Philippe HL, Isabelle C (2002).
Evaluation of three techniques for detection of low-level
Methicillin-resistant Szaphylococcus aureus (MRSA): a disk
diffusion method with cefoxitin and moxalactam, the vitek
2 system, and the MRSA-screen latex agglutination test. J.
Clin. Microbiol. 40(8): 2766-2771. https://doi.org/10.1128/
JCM.40.8.2766-2771.2002

*Fridkin SK, Hageman JC, Morrison M, Sanza LT, Harrison
LH, Farley MM (2005). Methicillin-resistant Staphylococcus

January 2018 | Volume 6 | Issue 1 | Page 10

=SS


https://doi.org/10.1128/JCM.40.8.2766-2771.2002  
https://doi.org/10.1128/JCM.40.8.2766-2771.2002  

OPENaACCESS

Advances in Animal and Veterinary Sciences

aureus diseases in three Communities. New England J. Med.
352:1436-1444. https://doi.org/10.1056/NEJMo0a043252

*Geidam YA, Ibrahim UI, Grema HA, Sanda KA, Suleiman A,
Mohzo DL (2012a). Patterns of antibiotic sales by drug stores
& usage in poultry farms: a questionnaire-based survey in
Maiduguri, Northeastern Nigeria. J. Anim. Vet. Adv. 11(16):
2852-2855. https://doi.org/10.3923/javaa.2012.2852.2855

*Geidam YA, Zakaria Z, Abdul Aziz S, Bejo SK, Abu J, Omar
S (2012b). High prevalence of multi-drug resistant Bacteria
in selected poultry farms in Selangor, Malaysia. Asian J.
Anim. Vet. Adv.7(9): 891-897. https://doi.org/10.3923/
ajava.2012.891.897

*Gilchrist M], Greko C, Wallinga DB, Beran GW, Riley DG,
Thorne PS (2007). The potential role of concentrated animal
feeding operations in infectious disease epidemics and
antibiotic resistance. Environ. Health Perspect. 115:313-
316. https://doi.org/10.1289/¢hp.8837

*Livermore DM, Brown DF (2001). Detection of beta-lactamase
mediated resistance. J. Antimicrob. Chemother. 48:59-64.
https://doi.org/10.1093/jac/48.suppl_1.59

*Liu C, Bayer A, Sara E, Robert S, Scott KF (2011). Clinical
Practice Guidelines by the Infectious Diseases Society
of America for the Treatment of Methicillin-Resistant
Staphylococcus aureus infections in adults and children. Clin.
Pract. Guidelines. 11:52. https://doi.org/10.1093/cid/ciq146

*Liu GY (2009). Molecular pathogenesis of Staphylococcus
aureus infection. Pediat. Res. 65: 71R-77R. https://doi.
0rg/10.1203/PDR.0b013e31819dc44d

*Nworie A, Madubuko EF, Eze UA (2013). Nasal carriage of
methicillin-Resistant Staphylococcus aureus amongst meat
sellers in Abakaliki Metropolis, Ebonyi State, Nigeria.
Microbiol. Res. Int. 1(3): 48-53.

*Oladeebo, JO, Ambe-Lamidi, Al (2007). Profitability, input
elasticities and economic efficiency of poultry production
among youth farmers in Osun State, Nigeria. Int. . Poult. Sci.
6(12): 994-998. https://doi.org/10.3923/ijps.2007.994.998

*Otalu OJ, Junaidu K, Chukwudi OE, Jarlath UV (2011).
Multidrug Resistant Coagulase Positive S. aureus from Live
and Slaughtered Chickens in Zaria, Nigeria. Int. J. Poult. Sci.
10(11): 871-875. https://doi.org/10.3923/ijps.2011.871.875

*Suleiman A, Zaria LT, Grema HA, Ahmadu P (2013).
Antimicrobial resistant coagulase positive Staphylococcus
aureus from chickens in Maiduguri, Nigeria. Sokoto J. Vet.
Sci. 11(1): 51-55. https://doi.org/10.4314/sokjvs.v11i1.8

*Quinn PJ, Markey BK (2003). Concise Review of Veterinary
Microbiology, 2nd edition. Blackwell Publishing Limited,
Oxford. pp. 5-9.

*Simor AE, Agostini MO, Bryce E, Green K, McGeer A
(2001b). The evalution of methicillin-resistant Staphylococcus
aureus in Canadian hispitals: 5 years of national surveillance.
Canadian Med. Assoc.J. 165 (1): 21-26.

*Ugwu IC, Anyanwu MU, Ugwu CC, Okoro JN (2015). Isolation
and Detection of Methicillin-Resistant Staphylococci in
Healthy Broilers in Nsukka Southeast, Nigeria. Notulae
Scientia Bioligicae. 7(1):20-25. https://doi.org/10.15835/
nsb.7.1.9479

* Waters AE, Contente-Cuomo T, Buchhagen J, Liu CM, Watson
L, Pearce K, Foster J'T, Bowers J, Driebe EM, Engelthaler
DM, Keim PS, Price LB (2011). Multidrug resistant
Staphylococcus aureus in US meat and poultry. Clin. Infect.
Dis. 52:1-4. https://doi.org/10.1093/cid/cir181

*Wulf M, Voss A (2008). MRSA in livestock animals — an
epidemic waiting to happen?. Clin. Microbiol. Infect. 14:519-
521. https://doi.org/10.1111/j.1469-0691.2008.01970.x

January 2018 | Volume 6 | Issue 1 | Page 11


https://doi.org/10.1056/NEJMoa043252 
 https://doi.org/10.3923/javaa.2012.2852.2855
https://doi.org/10.3923/ajava.2012.891.897 
https://doi.org/10.3923/ajava.2012.891.897 
https://doi.org/10.1289/ehp.8837 
https://doi.org/10.1093/jac/48.suppl_1.59 
https://doi.org/10.1093/cid/ciq146 
https://doi.org/10.1203/PDR.0b013e31819dc44d 
https://doi.org/10.1203/PDR.0b013e31819dc44d 
 https://doi.org/10.3923/ijps.2007.994.998 
https://doi.org/10.3923/ijps.2011.871.875 
https://doi.org/10.4314/sokjvs.v11i1.8 
 https://doi.org/10.15835/nsb.7.1.9479 
 https://doi.org/10.15835/nsb.7.1.9479 
https://doi.org/10.1093/cid/cir181 
https://doi.org/10.1111/j.1469-0691.2008.01970.x

