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ABSTRACT

Prevalence of multidrug resistant bacteria in apparently healthy chickens from 3 selected
poultry farms in Selangor area of Malaysia was investigated. Conventional isolation techniques
such as growth on selective media, gram staining and biochemical tests were utilised for the
identification of the different bacterial isclates. Antimicrobial sensitivity test was monitored with
the disc diffusion assay against 12 antimicrobial agents. A total of 96 Staphylococcus aureus, 48
E. coli, T Pasteurella sp. and 6 Salmonella sp. were isolated. All K. eoli and Salmonella spp. isolates
were multidrug resistant while 77.2% of Staphylococcus aureus and 71.5% of Pasteurella sp.
isolates were multidrug resistant. The study further revealed highest resistance to tetracycline
while cephalothin as the best. drug of chaoice for treatment of infections caused by the isolates in the
study area. Since not only chickens are at risk, this study recommends urgent intervention by
regulatory agencies to limit the emergence and spread of these bacteria as well as prudent use of
antibacterial agents among farmers in Malaysia.
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INTRODUCTION

The introduction of antimicrobial agents in the early 20th Century is one of the greatest
achievements of scientific medicine. However, the use of these antimicrobial agents for clinical
purposes and growth promotion purposes (Gunal ef al., 2006) has increased the number of
organisms that developed resistance to these agents. Previous studies showed that for many
antimicrobial agents, resistant bacteria were found within three to five years from the introduction
of the antimicrebial agent into clinical use (Schwarz and Chaslus-Dancla, 2001; Swartz, 2002).
Antibiotie resistance still remains a global preblem today (Adeleke and Omafuvbe, 2011).

Serious infections, notably in hospitals and other health care facilities are associated with the
emergence of antibiotic-resistant organisms (Schwartz et al., 1997, Spellberg et al., 2008;
Taddele et al., 2012). The treatment. of infections caused by antibiotic-resistant organisms is difficult
because of limited options and the crganisms appear to be biologically competent to cause serious
threat to life (Mulvey and Simor, 2009; Sibi et al., 2011). The continued discovery of these large
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number of drug-resistant organisms is occurring at a time of decreased discovery and development,
of new anti-infective agents (Menghani ef al., 2011; Mamun-or-Rashid et al., 2012) and most of
the new agents are synthetic relatives of the older ones (Spellberg ef al., 2008). As a consequence,
an increase in the number of infections which cannot be treated is imminent in the near future.

Although most of the antimicrobial resistance problems in human medicine stem from overuse,
there is evidence that antimicrobial resistant enteric bacteria can transfer from animals to humans
and thereby establishing a reservoir of resistant genes (Fey ef al., 2000; Angulo et al., 2004;
Molbal, 2004; Maripandi and Al-Salamah, 2010). The widespread use of antibiotics in animals has
also raised several concerns related to human and animal health. The principal area of concern has
been the increasing emergence of antibiotic resistance phenotypes in both clinically relevant strains
and normal commensal microbiota (Chikwendu et af., 2008). The use of nontherapeutic levels of
antibiotics in poultry production can select for antibiotic resistance in commensal and pathogenic
bacteria in poultry (O’'Brien, 2002). Transfer of resistant bacteria between animals and humans
through food products has been documented and can pose a threat to public health (O'Brien, 2002;
Angulo et al., 2004; Molbalk, 2004; Sornplang ef al., 2011; Akinjogunla et al., 2011).

The World Health Organisation (WHO) has recognised that antimicrobial resistance is a global
problem that calls for a global response. Consequently, WHO issued the global principles for the
containment of antimicrobial resistance in animals intended for food and the WHO global strategy
for the containment. of antimicrobial resistance where some interventions were recommended that
hopefully will enable local authorities to slow down the emergence and reduce the spread of
resistance in diverse settings (WHO, 2000, 2001). These guidelines recommend the establishment
of surveillance programmes for antimicrobial consumption and resistance, as well as guidelines for
prudent. use of antimicrobials and further research.

Antimicrobial resistance rates of bacteria from animals and their products are available for
many countries (Centers for Disease Contral and Prevention, 2004; Bywater ef al., 2004; SWARM,
2007, Getachew et al., 2010). However, continuous monitoring is important for the control of
resistance in animals and man (WHOQ, 2000, 2001). Continuous monitoring and surveillance will
efficiently evaluate the resistance problem and detect trends and changes (WHO, 2000, 2001).
Monitoring will identify the prevalence of resistance and resistance trends over time can determine
the emergence of resistance, help to develop guidelines for the prudent use of antimicrobials and
limmt the emergence and spread of resistant organisms (WHO, 2000, 2001).

Multi-drug resistant bacteria have earlier been reported in other animal species in Malaysia
{Zunita et al., 2008; Ooi ef al., 2011). The present study i1s aimed at determining the prevalence of
multi-drug resistant bacteria from selected poultry farms in Selangor area, Malaysia.

MATERIALS AND METHODS

Sampling: Three commercial poultry farms were selected from Selangor area of Malaysia where
a total of 80 samples from apparently healthy chickens were collected comprising of skin and
feather swabs for Staphylococcus aureus, nasal and tracheal swabs for pasteurella and cloacal
swabs for E. coli and Salmonella. All samples were collected in January 2011 using sterile swabs.

Isolation and identification of bacterial isolates: Conventional isolation techniques such as
growth on selective media, gram staining and biochemical tests were utilised for the identification
of the different bacterial isclates. The Staphyviococcus aureus isolates from both skin and feather
were identified and confirmed based on colony and cell morphology, gram positive staining, positive
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catalase and coagulase tests and formation of yellow colonies on Mannitol salt agar. K. coli isolates
were identified and confirmed using colony and cell morphology, pinkish colonies on MacConkey
agar, gram negative staining, indole and methyl red positive, Voges-Proskauer and citrate negative.
Salmonella isolates were identified and confirmed using colony and cell morphology, pinkish
colonies on brilliant green agar and positive for motility test. The Fasteurella isolated were
identified and confirmed based on colony and cell morphology on bleod agar, gram negative
staining and oxidase positive test.

Antimicrobial sensitivity test: Antimicrobial sensitivity test was monitored with the disc
diffusion assay (Kirby-Bauer) recommended by the NCCLS (2000) and CLSI (2010) on Muller
Hinton agar (Oxocid, Milan, Ttaly); with the following 12 antimicrobial agents : Ampicillin 10 pg
(AMP 10), Ciprofloxacin & pg (CIP 5), Sulphamethoxazele/Trimethoprim 25 pg (SXT 25),
Streptomyein 10 pg (S 10), Tetracycline 10 pg (TE 10), Cephalothin 30 pg (KF 30), Erythromycin
15 pg (K 15), Chloramphenicol 30 pg (C 30), Peniallin GG 10 units (P 10), Oxacilin 1 pg (OX 1),
Clindamyecin 2 pg (DA 2) and Neomycin 30 pg (N 30) also cbtained from Oxiod (Milan, Italy).
Antibiotic agents were selected based on the importance in treatment of the bacterial isolates. The
zone of inhibition was interpreted according to National Laboratory Standard Institute
(NLSI, 2010), Although multidrug resistance is defined as resistance to =3 antibiotics tested
{Oteo et al., 200B), resistance to >4 antibiotics tested was considered in this study.

RESULTS

A total of 96 Staphvlococcus aureus, 48 K. colt, T FPasteurella spp. and 6 Salmonella spp. were
isolated from the 3 poultry farms (Table 1). Staphviccoceus aureus and E. coli were isolated from
all the skin and feather and cloacal swabs respectively from all the farms. However, out of the 7
FPasteurella spp. 1solated 4 were from tracheal specimens of farm A and 3 from nasal specimens of
farm B. Neither the tracheal nor the nasal specimens from farm C yielded positive colonies for
FPasteurella. The only 6 Salmonella spp. 1solated were from cloacal specimens of farm B, none was
isolated from farm A and C (Table 1).

The result of the antibictic sensitivity tests for the bacterial isolates 1s presented in Table 2. More
than 50% of the Staphylococcus aureus isolates showed resistance to ampicillin, tetracycline,
erythromycin, penicillin and clindamyecin, where as none of the isolates were resistance to
cephalothin. Ninety four percent of K. coli 1solates were resistant to tetracycline while on the hand
only 33% of the isolates were resistant to cephalethin. All Salmonella isolated were found to be
resistant to tetracycline and clindamyein while only 14% were resistant to cephalothin. Although
no breakpoint for zone of inhibition was given for Pasteurella, isolates that have no zone of
inhibition were considered as resistant. All the bacterial isolates in this study showed very high
resistance (83-100%) to tetracycline while all isolates except Salmonella showed low resistance
{0-33%) to cephalothin (Table 2).

Table 3 presents the resistance of the bacterial 1solates to the number of antibiotics used in the
study. Highest numbers of Staphylococcus aureus isclates (17.7%) were resistant to four antibiotic
agents while on the other hand only 2.1% of the isolates were resistant to 10 antibiotic agents. A
total of 77.2% of Staphylococcus aureus isolates were resistant to 4 or more antibiotic agents. For
I, coli highest number of isolates (25%) was resistant to 9 different antibiotic agents while on the

other hand lowest number of isolates (4.2%) was resistant to 5 and 12 antibiotic agents. All £. coli
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Tahble 1: Source of samples and number of bacteria isolated from selected poultry farms in Selangor, Malaysia

No. of samples No. of organisms isolated
Source  No. of hirds Skin  Feather Nostril Trachea Cloaca Staph. qureus K. coli Pasteurella Salmonella
Farm A 6 6 6 6 6 12 36 18 4* 0
Farm B 5 5 5 5 5 10 30 15 g 5}
Farm C 5 5 5 5 5 10 30 15 0 0
Total 11 16 16 16 16 32 95 48 7 5}

*: Tracheal sample, **: Nasal sample

Table 2: Antibiotic resistance of bacteria isolated from selected poultry farms in Selangor, Malaysia

No. of antibiotic resistance isolates (%)

AMP10 SXT25 TE1l0 E15 P10 DA2 CIP5 S10 KF30 C30 0X1 N30

Bacterial isolates (ug)

Staph. aureus M=96) 51 (53)  13(14) 82(85 094(98) 51(53) 86(90) 39(41) NA 0(0) 5153 27(28) NA
E. coli (n = 48) 31(65) 38(79) 45(94) NA NA NA  24(50) 32(67) 16(33) 37(77 NA NA
Salmonella (n = 6) 6 (100) 117 5(83) NA NA NA 5(83) 2(33) 6(100) 1(17) NA NA
Pasteurella m="17) NA 57D T100) 229 5T T(100) 5(T) 5D 1(14) 5T 5(71) 343

NA: Not applicable in the 2010 guidelines

Table 3: Resistance of bacterial isolates to number of antibacterial agents tested

Resistance of bacterial isolates to number of antibiotic agents (%)

Bacterial isolates 1 2 3 4 5 6 7 8 9 10 11 12
Staph. aureus (n =96) 0¢0) 6(6.3) 16(16.7) 17¢(17.7) 11115 16(16.7) 7(7.3) 11(11.5) 9@©.4 3(3.1) 0¢0) 00
E, coli (n=48) 0¢0) 0() 0O 0(0) 2(4.2) 6(128) 2(4.2) 4(83) 1225 10(20.8) 10(20.8) 2 (4.9
Pasteurella (n=17) 0¢0) 0(0) 2(286) 0(0) 0(0) 0(0) 0(0) 2(28.6) 2(286) 1(143) 00 0(0)
Salmonella (n=6) 0¢0) 0() 0 0(0) 0¢0) 2(33.3) 1(16.7) 2(33.3) 0(0) 0(0) 1(16.7) 0(0)

isolates (100%) were resistant to 5 or more antibiotic agents. Pasteurella isolates presented 71.5%
resistance to 8 and above antibictic agents where as 100% of Salmonella isolates were resistant to
6 or more antibiotic agents.

DISCUSSION

The microbial isolates 1dentified in this study include Staphviococcus aureus, E. coli, Pasteurella
sp. and Salmonella sp. Staphylococcus aureus and K. coli appeared to be the most prevalent
bacterial species isolated. Staphylococcus aureus is known to be easily carried in the
nasopharynx, throat, skin, cuts, haoils, nails and as such can easily contribute to the normal
microflora (Ekhaise et al., 2008). Salmonellais the least bacteria isolated from the chickens and this
trend can be attributed to the good Salmonella control programme practiced by most farms as
examination of food to detect Salmonella is routinely carried out for food safety and food-borne
disease surveillance.

The result of this study revealed the presence multidrug resistant bacteria from chickens. All
isolates showed high resistance to tetracycline while on the other hand all except Salmonella spp.
showed very low resistance to cephalothin. The result of this study clearly identified cephalothin
as a good choice antibiotic for treatment of infection in the study area. Also all K. coli and
Salmonella sp. 1solated in this study were found to be resistant toe b or more antibacterial agents
tested in this study, a finding which is supported by earlier reports of Overdevest ef al. (2011) that
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drug resistance in Enterchacteriaceae has increased dramatically during the past decade. The
increase which was attributed mainly to increased prevalence of extended-spectrum p-lactamase
(ESBL)-producing Enterobacteriaceae (Canton et al., 2008; Coque et al., 2008; Hashim et al., 2011)
has caused increase in the use of last-resort antimicrebial drugs (i.e., carbapenems).

In addition, these results provide evidence that there 1s an increased emergence of antibiotic
resistance from commensal bacterial isolates, a finding which is in agreement with the earlier
reports of Chikwendu et al. (2008) who found increasing emergence of antibiotic resistance
phenotypes in both clinically relevant strains and normal commensal microbicta. The presence
of multidrug-resistant bacteria significantly limits the treatment options available for these
life-threatening infections. This unfortunate trend is happening at a time when the discovery
and development of new antibacterial agents has slowed down drastically as reported by
Spellberg et al. (2008) and Menghani et af. (2011).

Although the control of antibiotic usage in Malaysia 1s legislated, the findings of this study
indicated a probable indiscriminate use of antibiotics by the poultry farms in Selangor. This is
further supported by earlier reports of uncontrolled used of antibiotics in feed and for treatment by
some selected pig farms in Malaysia by Ooi ef al. (2011). Although the use of antibiotics in human
medicine has influenced the emergence of antibioticresistant bacteria, the use of antibiotics in
animal agriculture has markedly contributed to this problem as indicated in this study. This has
raised several concerns related to human and animal health. The types of bacteria detected from
the poultry farms investigated in this study are associated with a variety of human infections
{Gehanno et al., 2009; Lim et al., 2009; Fadel and Ismail, 2009). Especially the fact that transfer
of resistant bacteria between animals and humans through food products has been documented
and can pose a threat to public health (O’Brien, 2002; Angulo ef al., 2004; Molbak, 2004).
Although antimicrobial resistance rates of bacteria from animals and their products are available
for many countries (Bywater et al., 2004; SWARM, 2007) including Malaysia (Getachew et al.,
2010), the guidelines issued by WHO recommends continues surveillance and prudent use of
antibacterial agents. The findings in this investigation emphasize the importance of studying
multiple genera of bacteria from different animals as sources of human exposure to antibiotic
resistance strains. Therefore not only that the chickens are at risks, poultry workers and consumers
are equally exposed to serious hazards due to multidrug resistance bacteria. This calls for urgent
intervention by regulatory agencies to limit the emergence and spread of these bacteria as well as
prudent use of antibacterial agents among farmers in Malaysia.

REFERENCES

Adeleke, E.0O. and B.O. Omafuvbe, 2011. Antibiotic resistance of aercbic mesophilic bacteria isolated
from poultry faeces. Res. J. Microbicl,, 6: 356-365.

Akinjogunla, O.J,, C.U. Inyang and V.F. Akinjogunla, 2011. Bacterial species associated with
anatomical parts of fresh and smoked bonga fish (Ethmalosa fimbriata): Prevalence and
susceptibility to cephalosporins. Res. J. Microbiol., 6: 87-97.

Angulo, F.J., V.N. Nurgund and T.C. Chiller, 2004. Evidence of an association between use of
antimicrobial agents in food animals and antimicrobial resistance among bacterial isolated from
humans and the human health consequences of such resistance. J. Vet. Med. B, 51: 274-379,

Bywater, K., H. Deluyker, E. Deroover, A. de Jong and H. Marion ef al., 2004. Kuropean survey
of antimicrobial susceptibility among zoonotic and commensal bacteria isolated from food-
producing animals. J. Antimicrob. Chemother., 54: 744-754,

895



Astan J. Anim. Vet. Adv., 7 (9): 891-897, 2012

CLSI., 2010. Performance standards for antimcrobial susceptibility testing: Twentieth
informational supplement. Clinical Laboratory Standard Institute Clinical Laboratory Standard
Institute, 940 West Valley Road, Suite 1400 Wayne, Pennsylvania 19087-1898 USA.

Canton, R., A, Novais, A. Valverde, E. Machado, L. Peixe, F. Baquero and T.M. Coque, 2008,
Prevalence and spread of extended-spectrum beta-lactamase-producing Entercbacteriaceae in
Europe. Clin. Microbiol. Infect., 14: 144-153,

Centers for Disease Control and Prevention, 2004. National antimicrobial resistance monitoring
system for enteric bacteria (NARMS) 2002 human isolates annual report. U.S. Department of
Health and Human Services, CDC, Atlanta, GA., USA. http://www.cde.govinarms/

Chikwendu, C.I., RN. Nwabueze and B.IN. Anyanwu, 2008. Antibiotic resistance profile of
FEscherichia colt from clinically healthy pigs and their commercial farm environments. Afr,
J. Microbiol. Res., 2: 12-17.

Coque, T.M., F. Baquero and R. Canton, 2008 Increasing prevalence of KSBEL-producing
Enterobacteriaceae in Europe. Eurosurveillance, Vol. 14, No. 47,

Ekhaise, F.O., O.U. Ighosewe and O.D. Ajakpovi, 2008, Hospital indoor airborne microflora in
private and government owned hospitals in Benin City, Nigeria. World J. Med. Sai., 3: 19-23.

Fadel, HM. and J. Ismail, 2009. Prevalence and significance of Staphylococcus aureus and
Enterobacteriaceae species in selected dairy products and handlers. Int. J. Dairy Sci.,
4: 100-108.

Fey, P.D., T.J. SBafranek, M.E. Rupp, E.F. Dunne and E. Ribot et af., 2000. Ceftriaxone-resistant
Salmonella infection acquired by a child from cattle. N. Engl. J. Med., 432: 1242-1249,

Gehanno, J.F., A, Lauvel, M. Nouvellon, J.F. Caillard and M. Pestel-Caron, 2009, Aerial dispersal
of Methicillin Resistant Staphylococcus aureus in hospital rooms by infected or colonised
patients. J. Hosp. Infect., 71: 256-262.

Getachew, Y., L. Hassan, 7. Zakaria and N. Lokman, 2010. Species distribution and resistance
phenotypes of vancomycin-resistant Enterococcus isolated from Pigs in Pulau Pinang, Malaysia.
Pertanika J. Trop. Agric. Sei., 33: 15-25,

Gunal, M., G. Yayli, O. Kaya, N. Karahan and O. Sulak, 2006. The effects of antibiotic growth
promoter, probiotic or organic acid supplementation on performance, intestinal microflora and
tissue of breoiler. Int. J. Poult, Sei., 5: 149-155.

Hashim, R.B., 5. Husin and M.M. Rahman, 2011. Detection of betalactamase producing bacterial
genes and their clinical features. Pak. J. Biol. Seci., 14: 41-46,

Lim, K.T., K. Yasin, C.C. Yeo, S. Puthucheary and K.L. Thong, 2009. Characterisation of multidrug
resistant ESBL-producing escherichia coli isolates from hospitals in Malaysia. J. Biomed.
Biotech., 2: 6-16.

Mamun-or-Rashid, A.IN.M., M.ER. [slam and B.K. Dash, 2012, In viire antibacterial effect of bushy
matgrass (Lippia alba Mill)) extracts. Res. J. Med. Plant, 6 : 334-340.

Maripandi, A. and A.A. Al-Salamah, 2010, Multiple-antibiotic resistance and plasmid profiles of
Salmonella enteritidis isolated from retail chicken meats. Am. J. Food Technol., 5: 260-268.

Menghani, E., A. Pareek, R.8. Negi and C K. Ojha, 2011. Search for antimicrobial potentials from
certain Indian medicinal plants. Res. J. Med. Plant, 5: 295-301.

Molbalk, K., 2004, Spread of resistance bacteria and resistance genes from animals to humans: The
public health consequences. J. Vet. Med. B Infect. Dis. Vet. Public Health, 51: 364-369.

Mulvey, M.E. and A.E. Simor, 2009. Antimicrobial resistance in hospitals: How concerned should
we be?. Can. Med. Assoc. J., 180: 408-415.

896



Astan J. Anim. Vet. Adv., 7 (9): 891-897, 2012

NCCLS, 2000. Performance Standards for Antimicrobial Disk Susceptibility Tests: Approved
Standard. 7th Edn., National Committee for Clinical Laboratory Standards, Wayne, PA TJSA,

O'Brien, T.F., 2002. Emergence, spread and environmental effect of antimicrobial resistance: How
use of an antimicrobial anywhere can increase resistance to any antimicrobial anywhere else.
Clin. Infect. Dis., 34: 578-584.

Ool, P.T., K.Y. Liew and Z. Zakaria, 2011. A study of methicillin resistant Staphylococcus Aureus
(MESA) and antimicrobial resistance profile of selected bacteria in selected pig farms in
peninsular Malaysia. Proceedings of the 5th Asian Fig Veterinary Society Congress, March 7-9,
2011, Pattaya, Thailand.

Oteo, dJ., E. Lazaro, F.J. de Abajo, F. Baquero and J. Campos, 2005, Antimicrobial-resistant
invasive Kscherichia coli, Spain. KEmerg. Infect. Dis., 11; 546-553.

Overdevest, 1., I. Willemsen, M. Rijnsburger, A. Eustace and L. Xu ef af., 2011, Extended-spectrum
B-lactamase genes of Kscherichia coli in chicken meat and humans, the Netherlands. Kmerging
Infect. Dis., 17: 1216-1222.

SWARM, 2007. Swedish Veterinary Antimicrobial Resistance Monitoring. The National Veterinary
Institute, Sweden.

Schwartz, B.,, D.M. Bell and J.M. Hughes, 1997. Preventing the emergence of antimicrobial
resistance: A call for action by clinicians, public health officials and patients. JAMA,
278: 944-945.

Schwarz, S. and K. Chaslus-Dancla, 2001. Use of antimicrobials in veterinary medicine and
mechanisms of resistance. Vet. Res., 32: 201-225b.

Sibi, G., AP, Devi, K. Fouzia and B.R. Patil, 2011, Prevalence, microbiclogic profile of urinary tract
infection and its treatment with trimethoprim in diabetic patients. Res. J. Microbiol., 6: 543-B51.

Sornplang, P., V. Leelavatcharamas, F. Sukon and S. Yowarach, 2011. Antibiotic resistance of
lactic acid bacteria i1solated from a fermented fish product, Pla-chom. Res. J. Microbiol.,
6: 898-903.

Spellberg, B., B, Guides, D. Gilbert, J. Bradley and H'W. Boucher ef al., 2008. The epidemic of
antibiotic-resistant infections: A call to action for the medical community from the infectious
diseases society of America Clin. Infect. Dis., 46: 155-164.,

Swartz, M.N., 2002, Human diseases caused by food borne pathogens of animal origin. Clin. Infect.
Dis., 34: 85111-5122.

Taddele, MH., R. Rathore and K. Dhama, 2012. Antibiogram assay of Salmonella gallinarum
and other Salmonella enterica serovars of poultry origin in India. Asian J. Anim. Vet.
Adv., 7: 309-317.

WHO, 2000, WHO Global Principles for the Containment of Antimicrobial Resistance in World
Health Organisation, Geneva, Switzerland.

WHO, 2001. WHO Global Strategy for Containment of Antimicrobial Resistance. World Health
Organisation, Geneva, Switzerland.

Zunita, 7., A. Bashir and A, Hafizal, 2008. Occurrence of multidrug resistant Staphylococcus
aureus in horses in Malaysia. Vet. World, 1: 165-167,

897



	891-897_Page_1
	891-897_Page_2
	891-897_Page_3
	891-897_Page_4
	891-897_Page_5
	891-897_Page_6
	891-897_Page_7
	AJAVA New Title.pdf
	AJAVA New Title.pdf
	Page 1





