
. I 

.d 'I i' 'I' d' 'I ''I .d d' i' 'I ' Q 9 
'Vm~ n b~~1n bn ~'U'el ~~~~ bn b'V1~'V1~~~~ ~'J~'el1V11'ile./'6UJbb~~ b3./ ~~3./~1'i~~'i3./"O'J'U~ 

VI~'el~ 3./'U1'Vi'i 
q 

... 0 

fi'i1 ~~ ~VI~'el~'V1'el,:j ~1 

~,:jcVi'Vi~ ~'J'U~'U 
q 

Q 

3Hl'U1~'U 2555 
q 
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f1'lIl-Ji'll-J ntl1'WnldLrlU ~'ltlth~ LL~::::1""-iftll-J~1i'WdJ'Wu~::::LtJ'Il"rvitl nt~~ n~I7)9tJ1'Wfl h~ 
" 

i(;]'l LLYiYltJ~lnlHU~'IJ ~ ru::::~(;]'l LLYiYltJPll~ (;]f ,vil~-3nHUl-J,.n'lYlm'ittJ ~1""f1'lIl-J'fl'4Lfln::::,rL~itl'ln't) LL~:::: 

1.Ju mru~l1A fml'W~I'WtI C\f:fi'l7)YltI1 (;] ~t1Vl'"l'W~'Ii'ltJ';j9tJ il~ (;]~::::~uuruofi (;] ~ n~1 t1n'lYlm Pll~l1lf LL~:::: 
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n1j'~n'tt1 LmtJU L VltJUfl'lllJ, n LL'Cl:;n1j'~l'WtJ1'lJtl"] L~'ilLL~lJ1YiL'Cl UUfl L(;l'ilf~ utln 

lJ)r.n n lri L~tl LL'Cl:;lril'VltJ~ L~tJ.,]J)'ltJml-ll n.J ~lJ LL'Cl:;hJ ~ ~lJt'lln~1lJ~ 'lu:;'\.fh 

~lJulYij'. 
m~lnr U1tJ~(;I'l LLYi'VlU ~j'. finl?'l'Cl Ll-l~'il"]'Vl'il"]~l 

j''il'']Pilt'lliln~lj'U ~Iil'lLLYi'VlUm~,,] ~j'. i"]YiYiu 'I!'lU~U 

;1~U1tJU 2555 

(;]'l'ilril~~11Klri~lU'lU 360 (;]'l'ilUl,,] LL'Cl:;v'l'l'iltJl,,] L~'illri~lU'lU 120 (;]'l'ilUl,,] ~lYil:; LLtJ m~'il LLfllJ1YiL'Cl LLUfl 

LIil'ilf YiU~l lril'Vltl~ L~tJ"] J)'ltJml-lln.J~lJ~l-JulYij'~:;YiUL~'il LLfllJ1YiL'Cl LLUI'lLIil'ilflu~liln"'hu~~,,]~~~ ~'il 
73.33% (66/90) ~1l-lfU(;]'ltlUl"]~11~ Lb'Cl:; 96.67% (29/30) ~ll-lfU(;]'l'ilUl"]L~tllri Iil1lJJ)'ltilril'VltJ~L~tJ.,] 
J)'ltl1l1l-l1 j'vr'l hJ~hJ1J)~ ~lJ~lJUlYij' lri L~tl~ L~tJ"] J)'ltlml-llj'vr'l1U~hJ1J)~t'llJ~ln~1lJ'Ihu:; LL'Cl:;lriL~'il~. 

1~~lnlrin~lJvil,,]1 YiU11 L~tl LLl'llJlYi L'Cl LLU I'l Lliltlf'&'!'lu 1 l-l '1l~ LLtlnlJ)~:;~tl vitltJ1U5~'lu:;1un~lJ I'li)LUL'ClW 

yJ~tltlh~i)LUL'ClU ~ulJ)LLri m~Ul~~;n LL'Cl:;;Luj'yJ'Cltln'1l1;U LU'lJru:;~ L~tlLW~l~~:;i1fl'lllJl'lfuvitltJ1L~U 

IillarU;ULL'Cl:;mLmartl;U (tlm~UL~tl~ LLti nlJ)~ ln~11~'lJtl,,]1ril'Vltl~ L~ tI,,] J)'ltlm'\.n'i'vr'l1u~t.h:;lJlru 40% 

'lJtl~ L~tlLumilJ~~:::~tlvitltJ1ill'Lmartl;U) LUcl'lu'lJtl"]n1r~tlvitltJ1LUn~lJ L'Vl'VlneDti f'I~U YiU11 -[(;Inn1'i'~ll 
vitltl1C9l,,]n~l'l~:::LLlilnvil,,]nUtltlnluLulriuvi'Cl:::n~lJ L~m:::tlULu-rl'l~~~LLvi 33.33% lu~uCl~ 100.00% ~ln. " 
~'Cl n1r~mil'34'tI~ n ~l'llJl.;rl"] ~um~ ~!tJ1J)11 fl'lllJ, n'IJtl~ L~tl LLfllJlYiL'Cl LLUI'lLliltlflUlril'Vltl~,,]n11Lulri 

L~tltlUl,,]i1,rtl~ll'l'1J Utln~ln~~lilnn1r~tlvitltll1un~lJl'li)LUL'ClWyJ~tltlLrf'l'3LUL'ClU~YiU~tlU.;rl"]~"]LUL~tl 
UfllJlYiL'Cl UlJ I'l Lliltl f~Uti n lJ)~l nlri L~'il U'Cl:::lril'VltJ~"]~ L~tI,,] J)'ltltl1l-l1r~~lJ Lb'Cl:::l~ ~t'llJ~ln~1lJ~'lu:::l-l1tl 
t'llJUl Yir LLt'l~,,]L~L~Un,,] l'l'lllJ~l LUU'lJtl"]lJl (;Imlj'LUn1rf'l'llJ I'llJ U'Cl:::'i'l ~tllJ"'iin1ror'IJtl,,] L~tl LLl'llJ1YiL'Cl UU I'l 

Lliltl f~~tlvitltJ1yJ ~tltlhfl'3LUL'ClULU~1ilt'l1l-l mrlJ n1rL~tJ.,]lri,]tl,,]tJr:::L'Vl Pll'Vl tI 
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Abstract 

The main objective of this study was to determine the prevalence and antimicrobial 

resistance patterns of Campylobacter strains isolated from broiler chickens and Thai native 

chickens fed with and without probiotics or Thai medicinal plants supplemented feed. From 360 

intestinal samples and 120 carcass samples collected and cultured for Campylobacter spp ., we 

noticed that the highest prevalence of this organism was observed in Thai native chickens fed 

with Thai medicinal plants supplemented feed [73 .33% (66/90) for intestinal samples and 96.67% 

(29/30) for carcass samples], followed by Thai native chickens fed with diet containing no Thai 

medicinal plants, conventional broiler chickens, and conventional broiler chickens fed with 

probiotics supplemented feed. When antimicrobial resistance patterns of these isolated 

Campylobacter strains were determined, we found that the majority of Campylobacter isolates 

were resistant to ciprofloxacin and nalidixic acid, while they were susceptible to gentamicin and 

erythromycin except some Campylobacter isolates from intestinal tracts of Thai native chickens 

fed with regular diet (without Thai medicinal plants) that were resistant to erythromycin. The 

resistance rate to tetracycline varied between production types ranging from 33.33% to 100.00%. 

Together, these findings reveal that Thai native chickens had higher prevalence of Campylobacter 

spp. than broiler chickens. Regardless of poultry production practices, C. jejuni and C. coli in this 

study were generally resistant to fluoroquinolones, indicating the need for prudent measures to 

control and reduce the occurrence of fluoroquinolone-resistant Campylobacfer in Thai poultry. 
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" VlU1 

Oligonucleotide primers ~1V1flJ Campylobacter multiplex PCR 

~l-num:i'VI~~'il-:)flf-:)~ 	 9 

'l!U~ LL~ :::W.l1),J L ii),Jiiu'll'il-:) tnulj~'JU:::~l11m:i'VI ~~'ilU LL~::: Lnru,,~Hftl-:)~ 
" " ... dO 

m:i'~'iltn'll'il-:)L'll'il Campylobacter spp. 	 10 

l'l1:i'1-:)VI 
..j 

3 	 fl'J1),J1 n LL~:::~1EJ~U~'lI'il-:)L~'il Campylobacter ~ LLEJn lc1lr.nn~11~LL~:::L~'il'll'il-:) 
lri L~'il LL~:::lrilV1EJ~ L~EJ-:) c1l'JEJ'il1V11:i'~~),J LL~:::hJ ~~),J'&'l1n~1),J;'Ju:::Vl1'il'&'l),Julvn 12. 
~ULLUUm:i'~'iltn'll'il-:)L~'il Campylobacter spp. ~LLEJnlc1l"'l1n~11~'lI'il-:)lrid1'il 
LL~:::lrilVlEJ~ L~EJ-:)c1l'JEJ'il1V11:i'~'&'l),JLL~:::hJ ~~),J~1n~1),J;'Ju:::Vl1'il'&'l~ulYi:i' 16 

~ULLUUm:i'~'iltn'll'il-:)L~'il Campylobacter spp. ~LLEJnlc1l"'l1me~'II'il-:)lriLn'il 
LL~:::lrilVI EJ~ L~ EJ-:)c1l'JEJ'il1V11:i'~'&'l),J LL'i'I:::UJ~~),J~1 n'&'l1),J;'Ju:::Vl1'il~~u1Yi:i' 17 

... '" 	 I ... 

l'l1:i'1-:)VI 
..j 

6 	 tll?1nm:i'~'iltn'll'il-:)L~'il Campylobacter spp. V1LLtJnlc1l"'l1n~11~'II'il-:)lriLtl'il 

LL~:::lrilVlEJ~ L~EJ-:) c1l'JtI'il1V11:i'~~),J LL~:::1}.]~~),J~1n~1),J;'Ju:::Vl1'il'&'l),JulYi:i' 18. 
..j 

1?11:i'1-:)VI 7 	 tll?1nm:i'~'iltn'll'il-:)L~'il Campylobacter spp. ~LLtlnlc1l"'l1mn'il'lJ'il-:)lriLn'il 

LL~:::lrilVlEJ~ L~EJ-:)c1l'JtI'il1V11:i'~~),J LL'i'I:::l}.]~~),J~1n~1),J~'Ju:::Vl1~'&'l~ulYi:i' 18 
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PCR amplicons 'iJll'lL'llll Campylobacter Y1Y1~~llU(il'JtJ'Jfi multiplex PCR 11 
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g 
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MIC 
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iJM 

ml 

mM 

American Type Culture Collection 

base pair(s) 

buffered peptone water 

Campylobacter coli 

Camoylobacter jejuni 

Campyfobacter fari 

Campyfobacter upsaliensis 

colony forming unit 

ciprofloxacin 

Clinical Laboratory Standard Institute 

deoxyribonucleic acid 

erythromycin 

gram(s) 

gentamiCin 

International Organization for Standardization 

logarithmic growth phase 

Modified Charcoal Cefoperazone Deoxycholate Agar 

magnesium chloride 

multidrug resistance 

minimum inhibition concentration 

multiplex polymerase chain reaction 

microgram(s) 

microliter(s) 

micromolar(s) 

milliliter(s) 

millimolar 



ix 
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NARMS 

No. 

peR 

rRNA 

spp. 
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U 

% 

nalidixic acid 

National Antimicrobial Resistance Monitoring System 

number{s) 

polymerase chain reaction 

ribosomal ribonucleic acid 

species 

tetracycline 

unit(s) 

percentage 



L~'fl Campylobacter spp. 4'~ Lnwl-lii'll'WL~'fl~ ri'fll~ Li'i~ L1f)'elll-11Hnl.<I'ViM~n f)'l1l-J~1f'1'l)1'l1'l 

'i'llfjlHlJ~'IJLth..!mh'll-Jln l'Wn~l-J1.h::ll'lPl'r:JI?1'i'lll-1nnl-J l~'fl Campylobacter jejuni ~'flLU'W'i'llll-ll1Jl-I~n 
i'Wvl1Jl-In'l'll'el'lL1f)'ellV11HU'WWM1'Wf)'W (Butzler, 2004; Ruiz-Palacios, 2007) l~'fldri'ell~Lil~L1f)'tl"l"l11:: 

f'l'lL"'t.JL'j),~UtI~::th::~.J1ru 400 - 500 ~l'Wf)'W~'lL~n 'W'elnr.;l1nn'tlU~nl1nr'll'fl'lL1f)!l1V11HU'W~Mi'W 
.J J' I I I .... 

l'W'el'l l.J1"1 1 nL'll 'fl C. jejuni L~t.JL 'j),Yil:: 1 'Wth:: Ll'l P1Vl'W'[ij.J'Wlll~ 'lU'l n II'W'l L Ul-JVl"::l Wl-J 'i'l'l~'Wl'l ntl (Ruiz­" , 

Palacios, 2007) ~lV1f1Jth::Ll'lPll1'1U L~'El Campylobacter spp. ~'fllU'W'i'lllVlI1J~1f'1C\!'IJ'fl'lL1f)1.J""11d'l'l~ 
Yi1J1~tJ'flu~~~1'Wl~n~n'flltJ~ln~1 12 tI (Bodhidatta et aI. , 2002) Vllnw"11rul~'lf)'l1l-J~'l)l~ui'W 

, ~.. - ..
l'W'il'll-Jl"11n n111?1 ~ l'll'el Campylobacter spp. 

500 ~l'WU'fl'W1?1 ~1V1f1JU1::LVlPll'WLf)1'el'i'll-ln'll'ellrul4'm (Buzby and Roberts, 1997; Humphrey et aI. , 

2007; Sheppard et aI., 2009) 'W'eln"llnL~'fl Campylobacter spp. 9::lU'W'i'llll-lI1JVI~n'll'fl'lL1f)'ellV11HU'W 
W1!t1'Wf)'W ll~::4'~ lU'WVI ii'll'Wt!"l4'u~1 f'1'l)~.yh1~ln~!l1n11il-JYi 11?1'IJ'el'l n~1l-J Li1'flll'll'W ll~ ::'lI1ll1J1JhJn llN 

(flaccid paralysis) Vl1'fl~l4'nrl'Wl'W~'fl'll'fl'l "Guiliain Barre syndrome" ll~'l l~'fldU'lnf)'lll-J~lf'1C\!!?l'fl 
'fl1?1'i'l1V1m1l-Jn1HtU'l~I?1rl L~U l'j),Yil::'flEh'l~'l!?l'fl'flI?1~lV1nnl-Jn1H.J~ I?1l~'fllri l~'fln11~'l'fl'fl n lii'fl'l"lln L1f), , 

(reservoir) ~lf'1ru ~'lJ'Wn~l-JU1::l1'1Pl~Ullifll~'ellri L~m'j),Yil::n~l-J~Wl1YiUL1U~'lltl'W~UlliflLn'fl1rinu
cv 1 'U 'I 'I 'U 

lV1 '1!'lI'fl'lth::Ll'l P111'1U 9'ln m1L~11::1''l Ll~ ::u'fl'lrl'Wmru'WLtI'fl'W'lI'fl'l L~'eldl 'WLn'fl1ri'ElEh'l L-irl-J'l,)~ ll~::jJf)'lll-J 
Lu'W1tll~~ L~'fl Campylobacter spp. 9::1~f1Jm11Jn''fl~1'Wnu~'el'IJ'fl'l L~'El~!X'fl'l.yhn111?11'l"l~'fl1J'fl~1'l 
L-irl-J'l,) ~ ri'fl'Wn1 n11 L-irlll~::~'l'fl'fl n L~'ellri Ll~::~~l'lJlru't11utJ'l n~ l-JU1:: Ll'l P1'i'lVl.n1YitJ LnJ 'fl~1'lhnI?11l-J 
Li1'fl'l"llnm1~nMl,;)4't.JL~mrl1JL~'fl Campylobacter spp. l'W1.h::Ll'lPll1'1utJ'ljJ'fl~'fl~l'l~lrl~ vl'l,r'WL~'fl 
U'el'ln'Wt1'l)Vlln11n~n'W1'l1'lm1~li'WLi1'fl'll-J191m~'el Campylobacter spp. ~'El19Ln~;'Wl~'W'el'Wlf)l?1i'W 
Ln~ ~'lii f),)1l-J~1 Lt1'W~/Oj:::!X'fl'll11n11~ n1!tl';)4'u L~m rl1J L~'el~'fl~l'l Lf'l V),)'W 

, ... 
Lil'fl'l/Ojl m;'fl Campylobacter spp. ~1l.J11f1L/Oj1'1!L~1JbI?11~~1'W1'l1'l L~'W!l1V111'l1'el'l~l?1rliln 

L~m'j),Yil::L'Wlri L~'el ~'l,r'WL'iln1~~ L~'il Campylobacter spp. /OJ 1 n~ 11~/Oj::u'Wltl'il'WLn'fllriL'W1::VI~1'l 
n 1::1J 'l'Wn 11~ 1 Ll VI ~:: II~::111~ LL~'l 'll1 n9'l ii fl'fl'Wif1'1 ~'l L~U~'llun 11 f)'l1J ~"'I Ll~ ::U'il'l rl'Wn 11~ ~ L~'El 

..J IV ...td .J ... 0 _..,J I .l J' 
Campylobacter spp. 1'11::~1J.,.h 1l-J rl'illU'WVI'W'lL'WU/Oj/OjU 'i'l1 f) '1!1'l/Oj ::'ll'lU~ ~ n11U'WLU'fl'W'lI'fl'l L'll'il 

Campylobacter spp . l'WLn'fllri vT'lnLii'fl'l/Ojlnl'll'lL~'W'fl1V111'l1'il'llri LU'WllVl~'l L~mL'W1.-i 'l'l L "ll'fl1V111~ L~'fl 



2 

Campylobacter spp. 9~~1~ldm~l-J'hw'J'l.Mf 91 n n1n.h~Lij'Wf'I'Jl~ L~m L1i'lm~l C1l'l~U~ln1drl ~~1'W'J'W 

"ll'e'l'lL~'tl Campylobacter Spp. ~tJ'WLntl'W1'WL~'tl1rirl'l 2 ml'JtJ (2 log units) 9~rl~'e'llliimmr'iJ'e'l'lbf'l. 
'e'lllnnU'W~'jj-~il~lL~~Lli'e'l'l~191m~'e'l Campylobacter spp. rl'l1~n'l 30 LYl1 (Rosenquist et aI., 2003) 
"''' I • 

(1)'1U'Wn1drl~~l'W'J'WL'D'tl Campylobacter spp. vh:::(1)uYhf~~'1i1tlLu'W~~';)n~~ (critical control point) 11 

~1"''1J~ ~~, ~~li'l'iJ'tl'l nd~U 'J'Wn 1 d ~ ~ I?l L~'tl1ri n'l LLm'WU9 ~u'Wfhf~1ri~ rll tJyh f~1'WtJ d::: LYl Pl1YltJ1~il n 1 d 

111 ~ 1 d L~l~; 'J'W~~1'e'l ~ l-J'W1Yi d~lHf LLYl'WtJ1tJB; 'J'W~1 'W'fJ 1?l~1~ md~nl dL~ tJ'I-K(11') ul'i n1d~ n 'jj-l 0'1 

tJ d~~YlfimYi"ll'e'l'l~l n~l~~'J'W~~1'tl~ ~'W1Yid~111~11ifl'WvhfJ.Ji'lnfh'J tJ'Iil'e'lu'e'lu 1'1~1 n ~ ~ nvT'ItJ'I11.J Lf'I tJil. " 
n1d~n'jj-l O'ltJd:::~Ylfi mYi'iJ'e'l'l~1 d L~l~~'J'W:::~1'e'l ~ l-J'W1Yi nmhn~!ln1dtJU~'1mn9lOJ L~Ubl?ll-i1'e'lrl~~1'W 'J'W 

"ll'e'l'lL~'e'l Campylobacter spp. 1'Wd:::(1)uYhf~ 
n1drl~~l'W'J'W"ll'e'l'lL~'e'l Campylobacter spp. ~d~(1)uvhf~ 'W'e'ln91n9:::-rl'JtJrl~b'e'ln1~l1L'D'e'l9::: 

tJ'WL~'e'l'WL~'e'l1ri1'W d:::~~l'1 nd~U'J'Wn1d~l U~rl::: LLrl ~(;]~ LLI?i'l'l!ln ;'19::: LU'WtJ d:::btJ"l1'W1~tJ m'll'i'e'l tYUlbJlPl LL~'J 
" 

n1 dnd~'Vh(1)'1 n~h'JtJ'I-rl 'JtJrl ~b'e'l n1~1'WmdUYi~nd~91tJ"ll'e'l'l L~tl Campylobacter spp. ~~'e'l ~'e'ltJ1tJD~'J'W~ 

91n1rim~f1'Wte)nYll'1~~'1~'JtJ 1'W-rl'J'Id~tJ:::L'Jrll 20 tJ~~l'W~l L~'e'l Campylobacter spp. iln1d~'tl!?l'e'ltJ1 

tJD~'J'W~L~~~'1~'W'e'lUl'1 L~'W1M" ~ b~m~Yil~n1d~'e'l!?l'e'ltJ11'Wn~~rl\jb'tlhfl';)b'Wbrl'W (fluoroquinolones) ;'1 

LU'W~~'11'WtJ1tJD~'J'W~~~tJ~1ifl'Wmdfn'jj-l~tJ'JtJ~~1?1 L~'e'l Campylobacter spp. dJ'W~rl1~mdfn'jj-l ~tJ')tJ 
~ ~ ~ L~'e'ln1JJ~1~ldl.l ~1 L~ 'W1tJ1~'e'lUl'1iltJd:::~Yl flJllYi 91 n md~n'jj-l1'W!?ll'1tJd~ LYl P\YiU~l n1n~~~'W"ll!l'l 
n1d~'tl!?l'e'ltJ1tJD~'J'W:::(1)'1 ntil'J~Yiu1'WL~'e'l Campylobacter spp. ~ LYil:::LLtlnM91 n~'11ri LLrl:::f'I'W ~'J'W~li'l 
LU'W~rl L~'e'l'l~191 n md1.jftJ1nti~n ((;]'J'e'lUl'1L~'W enrofloxacin) 1'W'e'l1?l~1~ ndd~ nln~tJ'I1ri~ ~l'Wm1'W'e'l~1?l. . 
(Endtz et aI., 1991) Lti'tl'l91m~'e'l Campylobacter spp. ~~tlj;]'e'ltJ1tJD~'J'W~~Yiu1'W-K1?l1~1~ldCltiltJYl'e'l~ 

'" I " " ""

~1~ PI'W~ l'WYll'1 L ll'e'l-K1?l111 ilm dtJ'W LU'e'l'W ~'1u'Wmn~ld~t)'1mnn~ md~'tltJ1"ll'tl'l L'D'e'l Campylobacter spp. 
" 

1'W-K(;lt) b~tJ L~Yn~1'W1ri;'1C1'tl Lu'W LL~ti'lf'lhfl~l"'C1!"ll'tl'l L~'e'l~~'1il f'I'Jl~~l "'OJ 

91n~ntil'JmvT'I~~~;rl'1~'W":::L~'W1~~lnld~n'jj-l,;)9'm~mnUL~'tl Campylobacter spp.1'W1ri 

L~'tlLU'W~'1~lLU'W 'tlul'1hnm~Lti'e'l'l"lnn1d~n'jj-l,;)9'm~mnUL~'tl Campylobacter spp. 1'WtJd~LYlp\1YltJ 
" I ," ~ 

tJ'I il'tl ~'tl U1'1~ 1 n ~ (1)'1U'Wf'I ru~09'tJ~'1il f'I'Jl~~ 'W19 V1 ,,~viln1 d~ n1:tl';) 9' tJ Liltl'l nu L'D'tll1 b~tJ L~ 'I'll::: 

CI ~ d t.- ... '" J' ..:
md~ n'jj-l1'Wtl1~L~'WYl LntJ'J"ll'tl'lnu fl'Jl~,mLrl ~ltJ LLUU n11[;Jl'WtJ1'iJ'tl'I L"l1'tl Campylobacter spp. VI LYil::: 

" 1 ' .l' 1 '1 _... ":1 ~ ... .J;LLun1~"ln m\.\'tlLL~~ n YlU [;J~'tl~"'W'JfiVl "l1 ~'Wn1df'l'JUI"l~l-I1!l~~"1'W,)'W'IJ'tl'lL"l1'tl Campylobacter spp. 
" 1 I " It " 

1'Wd:::(1)uYhf~ LU'tl'l ~'W en 'I ~rl111~"ln m1~n'jj-l';)9'tJl'Wf'lf'lihh,,::; LU'WtJ.d~btJ"l1'W1~u[;Jd'lvl'l j;]!l ~1JlbJlf'l u~::: 

!?l'tl~ (;l~l~ndd~n1d~~ [;J L~'tl1ri L~'tl mdi'l'l'tl'tln LYindi'tll.J~~1~hhViu'I LL!?l9~H LU'W.;r'tll.Jrl~'WS1'W1 'Wnld 

tld::;Li~'Wf'I'Jl~L~tJ'I~ ~u1'l1l f'I9:::1~fu L~!l Campylobacter spp. ron n nldul'l1l PI L~'tl1ri LL!?l;rtll;!fl Ll-IfhntJ'I 

http:l-J'hw'J'l.Mf
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~1lJ1H1U1lJ11.h::~nI1l1flun1~,)1~ LLe.JUrl,)1H'PHL'Cl::U'fl~ ri't.m1~~~ L~'fl Campylobacter spp. lw1ri Ld'fl 

~')~~~ ton1Un1~')l~ LLu,)YI1~n1nLlll'lJ LL'Cl ::'Cl~UCYl.nn1~~hum'lJ'fl~ L~'fl'1'Cl~Yi~~llJ1Hl r;i1rJVI'fl~"lln~11lr)~1 
~rlU1v1~nv1,)rJ 

~~tlu1'l1lm.h::fl~~'II~~n1~~m~lf)~rJf'1f'li1~~iJ'flriv1,)WlU 2 l.h::L~U ~'fl. ~ 

1. 	 L~~~m~nLU1tlULVlmJrl,)1~,mL~::ltlLLUUn1~~lUm'lJ'fl~L~'il Campylobacter spp. ~LLrJn1v1 
'"11 n 1ri Ln'fl u~::1ri1V1rJ~ L~m v1,)rJ'il1\O!l~e.J~~ LL'Cl::1lJe.J~~~ln~1~~')'W::\o!1'il~~U1Yi~• 

2. 	 L~'iltl~:: d1utl1::~V1fi Il1Yi'lJ'fl~~ln~1).J;')u::\o!1'flfl~'W1Yi~1'W n1Ul')U f'J~\o!1'fl 'Cl ~91'W,)'W"lI'fl~ L~'il 
Campylobacler spp. 1u~::~uYhfllL~~~~U 
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L~'il Campylobacter dJ'UL~'il LLU f1V1 L1EJ LLmlJ~ U~ L'"l1C\} L~ULf'l1~~1'U~.rn~ LL 'l (?l~'illJ~ ij'il'lm ~Y;1'il 
'il'tl n;L'"l'ULYlEJ'I L~ n~'ilEJ (microaerophilic bacteria) L~'il LmEJULV1EJunUL~'il~ri'il1~Lfl(?lLm'il'l'\..nnu'Uvhtvl'l 

~'U L'II'U Salmonella '\..11'il Escherichia coli L~'il Campylobacter '"l:;hh~lJ41'U'J'U1'ULn'il~f'l1"'\..11'il'ill'\..11~~ij 
mnJ'ULTI'il'U (Humphrey et aI., 2007; Moore et aI., 2005) L~'il Campylobacter L(?lElL'il~l:;~lEJ~'Uf~ij 
f1'JllJ~lAC\}1'Un1~ri'il1~Ln(?lhf1'illl-llnU'U~M1'Uf1'U 'fl'Ul~LLri C. jejuni LL~:; C. coli '"l:;L'"l1C\}L~UL(?l1~~~ 

'ilrul-llJij 42 'il'l~lL"lI~LeaEJ~ (Shane and Montrose, 1985) L(?lEJtln~L~'il Campylobacter ~llJl~Cl~ul~ 
vi''JhJ1'U'Vll'1L~'U'ill'\..11~'lJ'il'lU~~(?l1" ~(?l1"LiEJ'I LL~:;~f'l1"th L(?lElL~'il C. jejuni '"l:;~ulJln1'U'Vll'1L~'U'il'lm~'lJ'il'l 

I '" I .... 

lriLLfl:;Lf11'U'lJru:;V1L:n'il C. coli '"l:;~UlJ1n1'U'Vll'1L~'U'il'll-l1~'II'il'l~m (Humphrey et ai., 2007) dl'il'l'"llm~'1l 

Campylobacter ~ 1lJ1~ClL'"l1Cl.JL~UL(?l1~~1'U'Vll'1L~'U'illl-ll~'II'il'l~(?lW n L(?lEJ L'il~1:;lri Ln'il vl'lJ'UL ~f1'il'll-llnu'U 

WM'fl'U Lti'il'l lJl'"l 1 n L~'1l Campylobacter 9'1lJmn (?l'"lln m ~u1Lflf1 Ln'1l1ri~u ~'1 hj~ nl-l1'il'illl-l1 ~~hj~'il'l ~ l'U 

f1'JllJr'il'U L'II'U ~-K(?l ~ijm~u'ULtI'il1..lnULn'illri~(?l (Altekruse and Tollefson, 2003) 

(i'lLL~~(?lWn 'fl1..l1~LLri lriLn'illril'lllri'l'N LL~:;LU(?l (?l~'il(?l'"l1..l1..ln~'il1~EJ'il£i11..lfinlJ'ill~"I:;t1'ilLU'U
'IJ 

LLl-l~'1f'lL~f1~~1 A C\}'lJ'il'l L~'il Campylobacter spp. LLl'i f1'J1lJ'll n'lJ'il'l L~'ilih1..l~(?l'JtI nLLl'i~:;'illlm :;LLf'l n l'il'1 n1..l 

'il'1lnlu (Newell and Fearnley, 2003; Shane, 2000) 1..l'iln'"lln~11..l~f'ltfun'll1l(?lL~mn'ULLl'il'il'1~lEJ~1..lfn1..l 
n~u~lijf1'JllJ~11..l'Vll1..ll'i'ilmn'"l1'1!L~UL(?lLL~:;nln~lJ411..l'J1..l'lJ'il'lL~'1l Campylobacter spp. 11..l'Vll'1L~'U 

'il'll-ll~~LLf'lnl'il'1n'U (Stern et ai., 1~90) '"llnm~~nMl1'Ul'il'1U~:;L'Vl~vT'I1'U'ilLlJ1m £Jhu IJ.'ilmm L'ilLl1EJ 
~ ~ ~ 

LL~:;'il'il~LmL~EJ ~U~lmllJ,n'lJ'il'lL~'il Campylobacter spp. 1'Ulridl'il'"l:;'il~1'U'li'J'Ivl'lLLl'i~'ilEJn~1 3 

LU'ilrLeil'Uvl lU'"l1..l(i'llJlnn~l 90 LU'ilrL;'Uvl L(?lEJU~:;L'Vl~1'Un~lJ~ LLn1..l~L'UL~EJ (Scandinavia) '"l:;Lu'Uu1L'Jru• 
I ........ I I 


V1nf1'lllJ,n'lJ'il'lL=n'ilil~lV1~(?l (Evans and Sayers, 2000; Luangtongkum et ai., 2006; Newell and 

Fearnley, 2003; Perko-Makela et aI., 2002; Refregier-Petton et ai., 2001; Stern et ai., 2001; 

Wedderkopp et aI., 2001) ~l'\..1fuu~:;L'Vl~l'VlEJ Padungtod LL~:; Kaneene (2005) l~';hm~~nMlf1'JllJ 

,n'lJ'il'l L~'il Campylobacter spp. 1'Ulri L~'il~L~EJ'I1'UL'II(?lfllf1LY1U'il LLClu4''1Wr(?lLl1EJ'I1l-laJLL~:;~lUl'1 L(?lEJ 

P1ru:;04'EJ~U~1P1'JllJ' n'll'il'l L~'il Campylobacter spp. 1'Ulri Ln'il~YhrlJ LL~:;LNL:n'il (?l1'Uu1 L'J ru~'1nt'h'J'"l:; 
'ilrJU~:;lJlru 64 LU'ilfL;1..lvl LLt'l:; 38 LU'ilrL;'Uvl (?lllJ~l~lJ 1..l'iln'"llm~'il Campylobacter spp. '"l:;~ul~1..l

'IJ 

~lflJlri Ld'il LLt'l:;LN Lil'il(?l LL~'l L~'ildu'l~Ul~1..lLd'illri~ (?l~'Jl'1'lJ1EJ11..l(?l~1 (?l~n~'JEJ '"llnm~~ m~l~ ~11..llJ111..l 

'il~(?l~U~115 - 65 LU'ilfL:fi1..lvl 'lJ'il'lLd'illri~~lWtllEJ11..lU~:;L.,,~1'VlEJijn1~U1..lLtI'il1..l'lJ'il'lL~'il Campylobacter 
..J 

spp. (Padungtod and Kaneene, 2005; Suzuki and Yamamoto, 2009; Vindigni et ai., 2007) 11..l'lJru:;'Vl 
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U'WL~ll'W'lJll'lL~lln (Jorgensen et al.. 2002; Padungton and Kaneene, 2003; Shane. 2000; Suzuki 

and Yamamoto, 2009; Zhao et al.. 2001) 

Ltill'l~l m~ll Campy/obaeter spp. ~ l~ldC1Yiul~d]'W'~l'W'l 'W~1 n 1 'W'Vl1'1 L~'W1l1'1-11d'IJ1l'llri ~'1 LLI?! 

rill'WLaii1~'ld'l L~ll(;) C;)'1J'Wn1d~(;)n1dU'WLtJ'fl'W'lJll'l L~ll Campy/abaeter spp. 1'WL~lllri~'1~'ld~~!?l'W~Yhf~ 
'" II" I I ... ... ... 

r1'1l1LYill~ (;) Llln1~YiL~ll Campy/abaeter spp. 91 n ~ll~9:;u'WLih'WLl11llril 'W d:::'1-1 ~1'1 nd:::U'l'Wn1d~l LL'I-I~::: 

LL~:::~(;) LLI?!'1"l11n L(;)tJ~'l1tnfin1d~'lu~~LL~:::i:lll'ln'Wn1d~(;)L~'fl Campy/abaeter spp. l'Wyjlf~lriL~ll~H 

n'W1l~1'Wil9'1U'W~1~ldmLlkilllnlrXd'l'W 2 ~m~ru:;l'1-1C1.!ll~llri 1) n1d~'lU ~~i:lll'ln'Wn1d~VlL~'flL(;)tJ1l1~tJ 
nd:::U'l'Wn1d~'ll~ar'W~'1'Vll'1~'l[)lYi (biosecurity) L~1li:l1l'lfl'W'I-I~1l~(;)Llln1~~L~1l9:::Laih~Yhf~ flU 2) n1d 

~ (;)91'W'l'W'lI1l'l L;ll Campy/abaeter spp. ~9::: L91C1.J L~uL~ll~:::L~~91'W'l'Wl 'W'Vll'1 L~'W1l1'1-11d'll1l'llri L(;)tJ 

1l1~tJ~fin1dI?!1'111l1~iL'll'W n1dl-D' competitive exclusion n1dH~ldL~1~~'l'W::: (probiotics) (;l~1l(;)9'Wn1d 

HLLu~L'Vl1l1Lllon'W (bacteriocins) LLu~L'Vl1l1Lm"h9 (bacteriophage) '1-111ln1d',hr~~'W d'l'W~'W (Lin, 2009; 

Stern et aI., 2006; Wagenaar et aI., 2006) ~'1Ll~n1d~mt11'W1l~(;l~~1'W~19:::LL~(;)'11,xL~'W~1~ldL~1~~'l 

'W:::'I-I11l~ld~ n (;)91 n~ l-j'WlYidUl'1 ~'l~l~ldC1tJU~'I n1dL91C1.J L~ULmll'l L~ll Campy/abaeter spp. lrX 

(Chang and Chen, 2000; Morishita et aI., 1997; Wannissorn et al., 2005; Willis and Reid. 2008) LLI?! 

n1 d~mnc;)'1 n~ 1'l LU'Wn1 d~mn1'W d:;c;)u,xll'l1..lD~ n1dVj'~'ll LU'Wn1 d'Vl (;) ~ 1l'l~Hlri91'W'l'WllJ~l n hJ1-n 

n1 d~mnl'Wd:;c;)uvllf~ v'h1mlJ~ l~ldC1'VlnulrX~1 ~ ldLfl1~~'l'W:;'I-Irll ~ ~'W1YidL 'I-I~ lnL~llullul-D'91'11 'W. 
l,"hf~9:::1,xr.J~1'Wn1d~'lU~~'I-I'11l1l(;)91'W'l'W'lI1l'l L;ll Campy/abaeter spp. Hf'l-lrllllJ 

0'1 LL~'ld~1l1,"ldLU'W~M-5'WLti'fl'lm~ln L~11 Campy/abaeter 9:::~ 1mdC1'1-11tJlrX Lll'lL~tJ llJ91 LU'W!?lll'l 

Vi 1 n1 dfnMl LLI?! n1 dfn Ml J)'l tJtJ1uB;h'W:::n1l1~n ~ 'l1 ~91LtI'WL(;)tJ L'UYi 1:::llU1'1fl'll 'Wn nll'llll'l ~thtJ~n1l1 n 1 d 

t'W LLd'I'I-I'11l1.1'ltJ Ltllf'l LU'W d:::tJ:::L'l~l'Wl'W'I-I~ ltJiu (;)1'1f L~tJ~'llUtJ1UD~'l'W:::~UtJ~l-D1'WnldfnMl ~thtJ~~(;) 
0­

Liill Campy/abaeter ~:;Lu'WtJ1n~~l'WLL~~L~dl~ ~ (macrolides) L-n'W mLYldlYtJon'W (erythromycin) LL~:;tJ11'W 

n~~yj~'flllh~i)L'WL~'W L'll'W onLudyj~lln"lllon'W (ciprofloxacin) (Alios, 2001; Blaser, 1997) 'flu1'1hnm~ 
• 'II 

l'W,h'ld:::tJ:::L'l~lUd:::~lru 20 U~~l'Wm -5(;lnn1d~llf1itltJ1uB~'l'W:::'IJll'lL~ll Campy/abaeter spp. L(;)tJ 

L'UYn:::n1d~'flf1i1ltJ11'Wn~~yj~Lllbpli)L'WL~'WiJn1dL~~~'1~'WtlU1'1L~'W1J)i(;) (Luangtongkum et aI., 2009) 

n1d~llf1im.J1uB~'l'W:::L'Wn~~yj~Lll b~i)L'WL~'W"JJll'l L~ll Campy/abaeter spp. fl1mdC1Yiul~~'l1tIL'WUd:::L'Vl1'1 
f1i1'11 ~'lL~n L'll'W ~Ud:::L'VlI'1~ LU'W 99 LUllfL;'W~ "JJ1l'l L~ll Campy/abaeter spp. ~ LYi1:::LLtJnlJ)r.n nlri LL~::: 71 

~ ~, 

- 90 LUllfL;'W~ 'IJ1l'lLiillV1LYi1:::LLtJnlJ)~ln~'W L'W'll'l'ld:::'W:i1'1U ~ . 1'1. 1995 - 1998 iJn1d~tl~'fltJ1UB:n'l'W:::1'W 

n~~~ (Prats et al.. 2000; Saenz et al.. 2000) ~l,"fU1.h:;L'Vll'1l'VltJ Boonmar LL~:; ~ru:; (2007) Yiu'h 77 
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Ltl1lfL;'U~ 'IJ'tl\lL~1l Campylobacter spp. ~LVi1:::LLtin1~r.nn1ri LL'Cl::: 96 Ltl1lfL;'U~ 'lJ1l\lL~1l~LVi1:::LLtI n1~'"l1 n 

" 
f'l'U nmr~'tlj;J1ltl1t1iYi'l'U:::L'Un~~yj\lL1lhl'l'lL'UL'Cl'U (Boonmar et aI., 2007) L'UVi1'U1l\lL~tI'ln'U Padungtod 

LL'Cl::: f'lm::: (2006) ViU~1 54 - 90 Ltl1lfL;'U(;] 'lJ1l\lL~1l Campylobacter spp. ~LVi1:::LLtln1~'"l1n1riL~1l~yj1f~ 

L:r\l L~1l V"l LL'Cl:::(;1'Cl1V"l~ V"l1'U9\l'-lt)'V"l L~ tI\lLmJ Ufl:::~1t11\ln mr~1l t>l1ltl1;nLtlryj'Cl1l n'l11~'U (Padungtod et al ., 

II" " " '" 
2006) 'U1ln'"l1nL~1l Campylobacter spp. "i:::~1lt>l1ltl1t1D~'l'U:::1'Un~~yj\lL1lLrf'l'lL'UL'Cl'U L~1lilu\l~1mr(1~1l 

t>l1ltl1t1D~'l'U:::1'Un~~~'U mvh'll'U LL~f'lLf'lr1fl~ LL'Cl::: L'VI(;1'V111't1f'l~'U (tetracycline) 1~~n~'ltl Boonmar LL'Cl::: 

f'lm::: (2007) ViU~1 14 - 17 Ltl1lfL;'U(;] LL'Cl::: 26 - 57 Ltl1lfL;'U~ 'lJ1l\l L~1l Campylobacter spp. ~ LVi1:::LLtin1~ 

'"l1 n 1ri LL'Cl :::f'l'U1 'Uti r::: L'VI Pl1'VI tin n 1 r~1lt>l1ltl1t1D~'l'U:::1'Un~ ~ LL~ f'l Lf'lr1'Cl ~LL'Cl::: L'VI (;1 'VI 11'tI f)~'U(;11~ ~1 vlU 

(Boon mar et aI., 2007) ;\lmr~1lt>l1ltl1t1D;'l'U:::1'Un~~yj\lL1l Lrf'l1L'UL'Cl'ULL'Cl:::LL~f'lLf'lr1'Cl V"l1'UL'l'Cl1 L~tI'ln'UJ-'U 
n1l~1i'1f'l'l1~~1~C1!'VI1\lf'l~ijnLtI'U1lth\l~1n Lti1l\l'"l1ntl1~\l 2 n~~~LtI'UtI1'-1~n~1fl'Umrfm~1~thtl~'ltlLrf'l 
m'-l1rLtI'UYh~'el'ULi11l\ll-J1'"l1 nL~1l Campylobacter spp. (Engberg et aI., 2001) 

...; ~.. t1'" Jj' 'ltl
L'U'tl\l'"l1nmrl"1m~1(1\lf'l'l1~'llnLL'Cl:::l LLUUmrm'UtI1'IJ1l\lL"II1l Campylobacter spp. ~'U r:::L'VIp! 

1'V1t1i:J1l~1lth\l~1 nV"l t1r:::n1lU nuu\lhJ Lrltlnmr~mnn\lrl'l1l-J"II n LL'Cl:::n1r~1'Utl1'IJ1l\l L~1l Campylobacter
~ . 

spp. ~ LVi 1::: LLti n 1~91n1ri~ L~tI\l ~'ltlml!1H.J~ l-J~ 1rL~1'l-J~'l'U:::'-I11l~ l-j'U1Vi r1'U r:::vluyj1fl-J vl\lJ-'U'VI1\l 

s-~..... 'l...i ~ .r:! ... tI ... X0 

rl m::: ~ 'l'"l tl9\ll-J rl'l1l-J~'U ~9'V1'"l :::'VI1 n 1rl"1n~1 LurtiU L'VI tlU f'l'l1l-J'll n LL'Cl:::l LLUU n 1 rn1 r(;11'Utl1'IJ1l\l L"II1l 

Campylobacter spp. ~ LLtin1~'"l1 n1ri L~'tl LL'Cl:::1ri1'V1t1~ L~tI\l~'ltl1l1'-11re.J~l-J LL'Cl:::hJe.J ~l-J~1rL~1'l-J;'l'U:::'-I11l 

~ ~'U1Vi r r'll-J~\l ~n~n\ltlr:::~'VIfi fl1Vi'IJ1l\l~1 n~1'l-J~ 'l'U:::'-I1'fJ~ l-J 'U1VirL 'Un1 rrl'l U fll-J'-I 1'fJ 'Cl V"l~1'U'l'U'IJ'fJ\l L~'fJ. .. 
" Campylobacter spp. 1m::vlUyj 1 fl-J Lij'fJ\l~'U 
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..J .,. ~dI _ ~ .cJ ",..l' 
'Vl 2 nln~l:::LLtmLL~:::~~r.H.JEJUtlUL'll'fl Campylobacter spp. LL~:::J:::EJ:::'Vl 3 nlJ'VlI'l'(;q'flUnlJ(;]1Utl1'l1'fl'lL'll'fl 

Campylobacter spp. 

.,j ""...... 'I .., .r 'I ' 
'.I:::tJ:t:'V! 1 n1'.1Ln'IJ (P]'Jilm.:l~1 L?lLb~:t:LU'ElLn 

vl'l'fl£il'1~11rtri9:::Lnur.nn1riLn'flLL~:::1ri1'VltJ~~wif1b'lL~'fl1'l 91U'lU 30 ~11~~'flvhfl-J 91U'lU 
... '" '" ," I .... '" 

vl'l~U 12 vhfl-J Ll'ltILLU'lLilu1riLU'flYlL~EJ'I~'ltl'fl1"'lJvl'lhH1U'lU 3 vhfl-J 1riLU'flViL~tI'I~'ltl'fl1"'lJ~'(;ql-J'(;q1J 

L'(;q1l-J~'lU:::91U'lU 3 vhflJ 1ri1'Vltl~ Litl'l~'ltl'fl1"'lJvi''lhH1U'lU 3 vhfl-J LL~:::1ri1'Vltl~ Litl'l ~'lEJm"'lm'(;ql-J 
'(;q~U1~J~lU'lU 3 vhfl-J 1u":hU'fl'lL~tI'lnU vl'l'fl£il'1Ln'fl1ri~~1l-J1VlnlOl"'lnlJuuLtl'flU'll'fl'lL~'fl 
Campylobacter spp. IOl:::l-J11Ol1n1ri Ln'fl~ Litl'l~'ltlm"'lJvi''l11.H1U'lU 30 vl'l 1riLn'fl~ Litl'l ~'ltl'fl1"'lJ~~l-J 
'(;q1n'(;q1l-J~'lU:::91U'lU 30 vl'llri1'Vltl~Litl'l~'ltl'fl1"'lJvi''l1U91U'lU 30 r;l'l LL~:::1ri1'Vltl~Litl'l~'ltl'fl1"'lJ~'(;ql-J 
'(;q~U1~J91U'lU 30 vl'l 

Lti'fl'llOll n 1ril'Vltl~'ilVln mnlOl1'\j L~ULl'1'n1n~11ri L n'fl vi''1tTu J:::tI:::L'l~1~1-D1umnitl'l1ri1'VltJIOlu1~ 
J1V1\rnVl1l-J~Vl~11'l ~'fl'lnlN'l~'fl'l1-nJ:::tI::: L'l~lU1Un~1'l1'fl'l1ri Ln'fl 1umJ~n~lfj~tI PI f'ln mtl, Lil~EJ'lI'fl'l1ri 

1U'!Iru:::~1ri1'Vltl~ Litl'l~'ltl'fl1"'lJvi''l1u LL~:::1ri1'VltJ~ LitJ'I~'ltl'fl1"'IJ~ '(;ql-J'(;q~u1~JIOl:::Qn ~'1 Li1b'l L~'fl (;\~'fl1f.J 
UJ:::l-J1ru 120 1'1.1 LL~:;" 84 11.1 (;]1l-J'lhvi'u ~1"'1U~ln'(;q1l-J~'lu:::~Ht.J'(;ql-J'fl1"'lJ1«trinUIOl:::ih~'fl Bacillus 

subtilis L1JU'fl'lrluJ:::n'flU~l~'l! Ll'ltJ'(;q1n'(;q1l-J~'lu:::~'1mh'llOl:::H~'(;ql-J'fl1"'lJ1u'ilm1~'lU 1 00 n1l-J "lJ'fl'l'(;q1J 

L'(;q1l-J~'lu:::~'flm"'lJ 1 vlU ~'11Ol:::":h1~~91U'lU"lJ'fl'lL~'fl Bacillus subtilis 'fl~UJ:::l-J1ru 1 x 10
9 

CFU ~'fl 

'fl1V11J 1 nL~n1l-J Ll'ltlvi''llU~LitJ'IIOl:::~'(;ql-J'(;q1n'(;q1l-J~'lu:::1U'fl1'''lJ1«trinU~'1LL~'fl1f.J 11'1.1 luIOlunJ:::vi''1~'1 
1riL;hh'l L;'fll'l ~1",fu1unJru'YJ'fl'l'(;ql-Ju1~J~1-n~ '(;ql-Jm",lJ1«lri1'VltltTUIOl :::uJ:::n'flu1u ~'l tJ'(;q l-JUl~J~~lr1ru, , '" 

" 3 vl'l 'ilU1~LLri Y11'Vl:::~ltJLIOlJ 'YJiJU-DU LL~:::l~~ Ll'ltl'(;ql-Ju1~Jvi''ln~1'llOl:::H~'(;ql-Jtl1'''IJ1«triiiu1u'il(;lnfhu, 
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2 .1 n1HW1:;LLtmL~1l Campylobacter spp. ~lniff,)llth-.l~11~ri "l:;1-D"lfi direct plating LC;)EJ 

ihl~"l:;(1nLtlc;)e.h ~')mVlPlUPltJn PI"llnL~ll "l1 ml'lJn1 n1l1'1-1111lJ~11~~:;(1 n streak 'Cl-.lUUtll'1-11H~tI-.l L~ll 
~ ~ 

'llUC;) mCCDA LL~,)LW1:;1..h.J~'qru'l-lJJn 42 ll-.lP\IL'II'ClL:ntl~ dJlJ1:;tI:;L,)'Cl1 48 -B'')Ll.J-.l Illt11~~fll,):; 

microaerobic condition (~fl1,):; LL,)C;)~lll.J~;:h:;c;iUllll n:n L"lUtJ1:;l.Jlru 5 LtJllfL-nlJ~LL'Cl:;mfutlu1C;)1l1ln1"11111 

l..h:;~.J1ru 10 LtJllfL;nlJ~) LPlL'Clil~n~m~ru:;PI~It1 Campylobacter spp. ~:;~mjll.J1!?l1,)~ulJE1m1')tI';jfin11 

Vll-:J~,) Lrl n LL'Cl:;ll rt,+~')~Vl tI1 t;i1l1tJ 

2.2 n1HW1:;LLtlnL~1l Campylobacter spp. "llniff,)llth-.lLn1l1ri ~:;~ILUlJn11!?l1l.J~fi'lJ1l-.l Moran 

LL'Cl:; Plru:; (2009) ;-.lc;iC;)LLtJ'Cl-.ll.Jl"lln';jfil.Jl!?l1~llJ ISO 10272 (Moran et aI., 2009) c;i-.lLL~C;)-.l1u1tJ~ 1 
~ ~ 

Ln'fllri 25 nt'l.J + buffered peptone water (BPW) 225l.Jrl . 

" " 
25 l.Jrl . "lI'fl.:J BPW "l1n'lJU(;l'flUri'flU'I-I'lJllJ + Bolton broth 225 l.JR 

LYn:;tll.J~t:lru'vl1,]i1 37 'fl.:JP11L'llrlL:ntJ~ LUUL'ltn 4 -B''lLl.J.:J "llm!u 

LYn:;tll.J~t:lru'vl1,]~ 42 'fl-lP11L'llrlL:ntJ~ LUUL'lrlI40 - 44 -B''lLl.J.:J 

rntJ1tii~rn'l:: microaerobic environment 

~ 
Subculture L'll'fl rl-lUU mCCDA 

1 ~fll,):; microaerobic environment 

Lf'IL'CllJ~il~m~ru:;f'I~ltJ Campylobacter spp. ~:;Qn~ll.Jl(J11,)"lUuE1'U(11'ltJfjfin11Y11.:J~'lLf'li1LL'Cl::: 

'flru~')fjY1tJ1(;]'fl1tJ. 
.1"" A ~ ~ Ji 1 ' ,

,uVl1 LL~WJl.Jn1nvn:::LLtJm'll'fl Campylobacterspp. "lln(J1'l'fltJ1.:JLU'fl n 

_ r .. ..,J' 0«;' __ ..... 

n11W~"llJtllJ£JlJL'J!1l Campylobacter spp. "l:;Vl1 Lc;)tI nl1Vl (;l~lluYJ ruM.JU !?lVl1-.3'1l') Lr1l.J LL'Cl:;ll rt,+ 

ii'l":jVltl1 L(;ltl LPIL'Cli1~;:j~ LVll~lJ,)I')~nHru:;PI~lm~ll Campylobacter spp. "l:;QnUll.J1Vl~t'lllUYJrufll.J~ 

Vll"]~,) LPlil ~lJ1~LLri oxidase test, catalase test, LL'Cl:; hippurate hydrolysis test LPIL'Clil~1~~'ClVl~~llU 
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~ ~ 
d ...",. cv cv .. .0::::100 ..411 ~.. ...... d '" .o:::::r."'IIII 

'V11'l"ll'l LfI~ I?lN n'WnlJ L'I!'tl Campylobacter spp. ~:::Q n~~~m..I'WtI'WCl'l~ 1t1~'W~'lJ'tl'l L"Il'tlVl'ltJ'lfi multiplex 

PCR (mPCR) l'l'tlhJ 1VltlL-n primers ~L'!l'Vn:::L~1:::~'lnlJ C. jejuni, C. coli, LL~::: C. lari ;'lLtI'W~1t1~'Wf~ 

~lJ1~ri'tl'W'if1'lU'tltll'W~l?lwn n1j'~~~llijlJrilJL:fl'tl Campylobacter spp. Ji''ltl1fi mPCR L'WPlhn~:::~1'l~'l 

m~i)fi'lJ'tl'l Wang UfI::: P10..!::: (2002) 1VlEljjn1nJftfLtl~tI'WL~m!'tltl (Wang et aI. , 2002) ~'ln L'W 50 IJI 'lJ'tl'l 

LLI'l~::: mPCR reaction ~:::1.h:::n'tllJ1tl~'lti 1X PCR buffer, 3.5 mM MgCI2, 0 .2 mM deoxynucleoside 

triphosphates, 0.2 IJM 16S rRNA primers, 0.5 IJM C. jejuni primers, 1.0 IJM C. coli LL~::: C. lari 

primers, 1.25 U 'lJ'tl'lL'tl'W1"lla.J Taq DNA polymerase, LL~::: 5 IJI 'lJ'el'l whole-cell DNA template 

j'1t1'Cl:::L~tlVl'lJ'tl'l primers ~Lfl'Wn1j'~m~t1P1f'ln~:::LtI'W~'l~LL~Vl'lL'W1?l1n'l~ 1 ~1~flJ PCR cycle ~L-n~::: 

mn'l~ 1 Oligonucleotide primers ~1~flJ Campylobacter multiplex PCR ~LfllJn1j'l11Vl'Cl'tl'lPlhn 

Primer Sequence (5'-3') Size (bp) 

16SF 

16SR 

GGA TGA CAC TTT TCG GAG C 

CAT TGT AGC ACG TGT GTC 
816 

CJF 

CJR 

ACT TCT TTA TTG CTT GCT GC 

GCC ACA ACA AGT MA GAA GC 
323 

CCF 

CCR 

GTA AM CCA AAG CTT ATC GTG 

TCC AGC M T GTG TGC M T G 
126 

CLF 

CLR 

TAG AGA GAT AGC AM AGA GA 

TAC ACA TM TM TCC CAC CC 
251 

~::~::vi 3 n1~'V1~~'il\Jn1~c;l1'Um"ll'2l.:lL~'il Campylobacter spp. 

L:fl'el Campylobacter spp . ~L'Vn:::LLtln1Ji'~1n1rin~J.J1'l1'l1 LLfl:::1Ji'vi1n1j'~~~tI~'Wri'WLrtllJ~'eltILL~'l 
~:::~nU1l.J1YlVl~'ellJn1j'~1'WtI1tl!j~'l'W:::1Vltl'ifi agar dilution method 1?l1J.J'ifi~1m31'W'lJ'il'l Clinical 

Laboratory Standard Institute (CLSI) (CLSI, 2008) 1Vlm~'el Campylobacter spp. ~'lmh'l~:::\In 
subculture f1'llJ'W'il1~1n~t1'lL~'tl~ih~tJVlLtI'W'el'lrltlj':::n'tllJ (blood agar) LLfl:::vi1n1n~1:::U~~'rJ0..!~.lJn 42 

q ~ II ~ .l' ~1'"'el'lfil1L'i!~L'I!t1'i'l LtI'Wj':::t1:::L'l~1 24 'I!'l1l.J-3 111t1LI?l'i'l111'l::: microaerobic environment ~1n'W'WL'I!'elYl Vl~:::Qn 
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subculture f1'11'W Mueller-Hinton broth LL~'J1H1Jf'l'J1l-JLiilAi'WH1~~~:;~1J1h:;l-J1ru 0.5 McFarland 

JI cJ .... ICV lIlI '" 
standard L'll1J Campylobacter spp. 'VIe.J1'Wn1~u~1JPl'J1l-JL"lJl-J"lJ'WLLf1'J"l:;Qn inoculate f1'11J'W Mueller-

Hinton agar ~;:JtnUD~'J'W:;~vi1n1n91J"l1'1 2 Ll'h (two-fold dilutions) LLf1:;;:h~1J(?lLU'W'tl'lflu~:;n1J1J1J~ 5 

L1J1JfL''W~ LL~'Jvhn1nVi1:;tJl-J~~ru"lJJn 37 1J'IPl1L'Ilf1L;!tJ'i'l LU'W~:;tJ:;L'Jfl1 48 .ft''JLl-J'I 111tJHf'i'lIl1'J:; 

microaerobic environment n1j'LLUfl e.Jfl n1j'~'tltn'lJ'tl'lL~1J Campylobacter spp. "l:;~1'1:S'l1111l-J Lnru"Yl'll'tl'l 

National Antimicrobial Resistance Monitoring System (NARMS) LLf1:; CLSI (2008) ~'1LL'i'l(?l'l1'Wl111j'1'1~ 

2 tnUD~'J'W:;~vi1n1j''VI~'i'l1J1J1'WPlh~''l:;;:J~'1Vll-J~~'JtJn'W 5 C?i'J 1~LLri ciprofloxacin, erythromycin, 

gentamicin, nalidixic acid LLf1:; tetracycline L~1J Campylobacter jejuni ATCC 33560 "l:;dJ'WL~1J 
LL1J Plvh1tJl-J 1m~1'W~1-ifdJ'WI11'J Pl'J1J ~l-J ~1Vl11J n1j''V1 ~'i'l1J1Jn1 ~~1J tn"lJ1J'I L~1J Campylobacter spp. 1'WPlhi1 

Campylobacter spp. 

Antimicrobial agent 
Agar dilution test 

range (lJg/ml) 

MIC range of C. jejuni 

ATCC 33560 (lJg/ml) 

MIC breakpoint (lJg/ml) 

S R 

Ciprofloxacin (CIP) 0.008-512 0.06-0.5 ::; 1 2 ~4 

Erythromycin (ERY) 0.06-512 1-8 ::;8 16 ~ 32 

Gentamicin (GEN) 0.06-128 0.5-4 ::;2 4 ~8 

Nalidixic acid (NAL) 0.25-512 8-32 ::;16 32 ~ 64 

Tetracycline (TET) 0.06-512 1-4 ::;4 8 ~ 16 

oC:II. .. QQ 

m'a'JLfW'l:';:VI'V1'l~1Hl(;J 

111tJVli'l"l1 nmnnm'Jm'Jl-Jii1Jl-Jfl e.J fl mJ'VI ~f11J'I~'1Vll-J ~~1~"l:;(l nu.1l-J1~ LPl n :;\.fLLf1:;'VI ~'i'l1J1J'VI1'1 
" " 

'i'lii~ L~1JI?!j''J''l'i'l1J1J~1r1'J1l-J'nLLf1:::L'tJ1JfL;'Wi?ln1j'~1'Wtn''lJ1J'I L~1J Campylobacter ~ LLtln1~"llntriLn1J LLf1::: 

trit'VI tI~ LttJ'I ~'JtJ1J1Vl1r~'i'll-J LLf1:;hi ~'i'll-J 'i'lln'i'l1l-Jii'J'W:::Vl11J'i'll-j'Wt Vi j';.J r1'J1l-J LLI?! n ~1'1 n'W1Jti1'1;:Jt!tJ ~1 ~CkJ'VI1'1 

'i'ln~Vl11Jhj mr'VI~'i'l1J1J'Vl1'1t'lo~1'Wrlf'li1"l:::Hf011t"'t'lLL"''Jf (Chi-square test) ~r:::~1J"''J1l-JL~1J,r'W 95% (P 

< 0.05) LU'WC?i'J'VI~'i'l1J1J 



11 

f"I11~'qn"lJ'el.:j b:a'el CampyJobacter spp."l'U1PI1'el~I.:j'ihlibb~::bd'ellri 

~1 n~11~'lJ'fl'l1ri Ld'fl~ L~EJ'I~'lEJ!l1'vll Ji'J1tJ41U'lU 90 ~'Jmh'l ~ 11~'lJ'fl'l1riLl1'fl~ L~EJ'I ~'JEJ'fll'vllJ 
~'CllJ'Clln'Cl1lJ~'Ju:;41U'JU 90 ~'J'flEh'l ~11~'IJ'fl'l1ri1Y1EJ~L~EJ'I~'JEJ'fll'vllJi'J1tJ41U'l'U 90 ~'J'flEh'l LL~:; 

~11~'IJ'fl'l1ri1Y1EJ~L~EJ'I~'JEJ!l1'vllJ~'CllJ'Cll-julm41U'lU 90 ~'l'flEil'1 'VilJ~1 35 ~'J'flEh'l (38.89%) LL~:; 30 

~'J'flEil'1 (33.33%) 'lJ'fl'l~11~riL~'fl~L~EJ'I~'JEJ'fll'vllJ~hj1~~'CllJ LL~ :;~'CllJ'Clln'Cl1lJ~'lu:;1,x~~U'l nrllJ L~'fl 
CampyJobacter spp. lu'lJru:;~ 57 ~'J'flEil'1 (63.33%) LL~:: 66 ~'J'flEil'1 (73.33%) 'IItl'l~11~ri1Y1EJ~L~EJ'I 

~'lEJm'vllJ~11J1~~'CllJLL~ :;~'CllJ'CllJU1'ViJl,x~ ~ U'JnrllJL~'fln ~'1 LL'Cl (9l'l1'W(;11n'l~ 3 luyhU'fl'I b~EJ'l rl'W~ln, 

n1J~m~lfl'lllJ'lJn'll'fl'lL~'fl CampyJobacter spp. 1'WLd'fl1ri 'VilJ~1 1ri1Y1EJi1nlJtJUL~'flU'lJ'fl'lL~'fl 
CampyJobacter spp. lJlnn~11riLi1'fl'flEil'1i'Jll'EJ~I(P)ruY11'1'ClCi~ ((;11n'l~ 3) 

'vlln~~IJrul~'1'CllEJ~U~'IJ'fl'lL~'fl CampyJobacter ~'VilJ1UnlJ~mj'If)~EJr1f'ln 'ViU~1 ~lnn~1 

80.00% 'IJ'fl'l L~'fl CampyJobacter ~ LLEJ n1~~1 n~'J'flEil'1~11~LL~:;Ln'fl1ri'll'fl'l1ri Ld'flvT'In~lJ~ L~EJ'I ~'lEJm'vllJ 
~'CllJLL~:;hl~'CllJ'CllJL'Cl1lJihu:;~:;dj'WL~'fl C. jejuni ((;11Jl'1~ 3) lU'IIru:;~'CllEJ~'W~'lJtl'lL~'fl CampyJobacter 

~LLEJn1~~ln1ri1Y1EJ9:;'ViUvT'I C. jejuni LL~:; C. coJi lun~lJ'IJ'fl'l1ri1Y1EJ~L~EJ'I~'JEJtn'vl1Ji'l1tJ~11J1~~fllJ 

'Cll-jU1'ViJ Flru:;~~EJ'ViU~1 30 ~ln 57 ~'l'flEil'1 (52.63%) 'IJ'fl'lL~'fl CampyJObacter~LLEJn1~~ln~11~ LL~:; 
11 ~ln 26 ~'l'flEil'1 (42.31%) 'IJ'fl'lL~'fl CampyJObacter~LLEJn1~~lnL~'fl1ri~:;djUL~'fl C. coli ((;11n'l~ 3) 

lUY11'1If1NrlU'ihlJ 89.39% 'IJ'fl'lL~'fl CampyJobacter ~ LLEJn1~~ln~11~'II'fl'l1ri1Y1EJ~L~EJ'I~'JEJ'fll'vllnl'CllJ 
fl~U1~J~:;Lij'WL~'fl C. jejuni l'W'IIru::~ 48.28% LL~:; 37.93% 'n'fl'lL~'fl CampyJobacter ~LLEJn1~~ln 

~'l'flEil'1Ld'fl1rin~lJ~'1n~I'l~:::L~'fl C. jejuni LL~::: C. coli (;11lJ~I~U ((;11n'l~ 3) ~'l'flEil'1e.J~n1JYi~~,r 

fi'WtT'Wn'lfllEJ~'Wf'll'fl'lL~'fl CampyJobacter ~'lEJ'l~ multiplex PCR LLfl(9l'll'UxtJ~ 2 

M 2 3 4 5 6 7 8 9 10 

1000 

500 

100 

ztJ~ 2 PCR amplicons 'IItl'lL;tl CampyJobacter ~Y1~'CltlU~'lEJf)fi multiplex PCR: c. jejuni positive control (1) 

C. coli positive control (2) C. Jari positive control (3) mix infection j':;'vl~I'1 c. jejuni U~:: C. Jari (4) lll'JtlUl--1 

L~tl CampyJObacter~LLEJn1~r.nnlll'JtlUl--1~11~LL~:;Lntl1ri (5 - 10) LL~:; 100 bp molecular weight marker (M) 
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lW1rl'l~ 3 A')1l-J"llnLLfl::?lIEJ~'Wf'll'el-.lL~'el Campylobacter ~ LLEJn1~r.nn~11~LLfl::Li1'el'll'el-.l1riLn'el LLfl::1ri1VlEJ~ 
L~EJ-.l ~,)EJ'el1 \-11 HJtUJ Ufl::hJ eJ ?ll-J?l1 n?l1l-J~,)'W::\-I1'il?l ~'W1~ r 

No. (%) of positive samples Average 10glO 
No. (%) of positive samples/ 

Sample' 
total no. of samples c. jejuni C coli 

Other Campylobacler number of 

species/mix infection Campylobacler 

Intestine 

81 0(0)/30 

82 26 (86.67)/30 25 (96.15) 0(0) 1 (3.85) 6.37 

83 9 (3000)/30 4 (44.44) 2 (2222) 3 (3333) 8.48 

a
Total 35 (38.89)/90 29 (82.86)a 2 (5.71)a 4(11.43)" 

Pl 0(0)/30 

P2 30 (100.00)/30 30 (10000) o(0) o(0) 7.97 

P3 0(0)/30 

a
Total 30 (33.33)/90 30 (100.00)b 0(0)" 0(0)" 7.97" 

Tl 15 (50.00)/30 10 (66.67) 3 (20.00) 2 (13.33) 6.12 

T2 27 (90.00)/30 0(0) 27 (100.00) o (0) 7.98 

T3 15 (50 .00)/30 15 (100.00) o (0) 0(0) 5.83 

b
Total 57 (63.33)/90 25 (43.86)" 30 (52.63)b 2 (3.51)a 6.64" 

M1 30 (100.00)/30 24 (8000) 1 (3.33) 5 (1667) 7.49 

M2 29 (96.67)/30 29 (100.00) 0(0) 0(0) 6.89 

M3 7 (23.33)/30 6 (85.71) 1 (14.29) 0(0) 5.92 

b
Total 66 (73.33)/90 59 (89.39)a 2 (3.03)" 5 (7 .58)" 6.77" 

Carcass 

8 17 (56.67)/30· 14 (82.35)a 2 (ll.77)a 1 (5.88)" 3.20" 

bP 7 (23.33)/30 7 (100.00)a 0 (O)a 0(0)" 2.54" 

c
T 26 (86.67)/30 9 (34 .62)b 11 (42.31)b.c 6 (23.08)" 2.81" 

c
M 29 (96.67)/30 14 (48.28)b 11 (37.93)a.c 4 (13.79)" 
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* !1l')mh'l~ Li)UL~!l{;1j'')''''nL;fl Campylobacter 1lJftf'lC,,:;m"l n~11~'lIfl'l1riLCfl~ L~tJ'lv'(,)tJ!llmj',*'1hJ~hJ1v'( 

~~~~lmfhJ ;'1lJ:; (81 - 83) ~11~'lJfl.:j1riLCfl~L~tJ'lv'('1tJfll~IH.J~l-J~ln~1~:n'1lJ:; (P1 - P3) ~11~'lJfl'l1ri1v\tJ~ 

L~tJ'Iv'('1tJfl1vm,*'1hJ~1lJl~~~~~l-JlJ1Yij' (T1 - T3) LL'(l:;~11~'lJ!l'llrilYltJ~L~tJ'lv'('1tJfl1~Ij'c.J~l-J~l-JlJ1Yij' (M1 - M3), , 

LL'(l:;"lmC!llri~ L~tJ'l~'1tJfll~Ij',*'11tJ~llJl~c.J~l-J~lmii~:n'1lJ:; (B) LC!llri~ L~tJ..l rii'1tJfl1V11j'c.J~l-J~ln~1l-J:n'1lJ:; 
(P) L~fllrilYltJ~L~tJ'lrii')tJfl1~Ij',*'1llJ~llJlriic.J~l-JM-IlJl·m (T) U'(l:;L~!llrilYltJ~ L~tJ.:jrii'1tJfllV11j'c.J~l-J~l-IlJlYij' (M) 

a, b, C !1l'1tlm~j'~vil'l nW11tJllJn~l-J!1l'1fl£Jl.:j L~U'J nlJ (~11~l-l~flL~fllri) ~fl~llJftfl~l-JtJL~m nlJ":; LL{;1 n{)l1'1flth'lil 

tJtJ~Ir)C1!YlI'l~()~ (P < 0.05) 

m-alPll\1t11"lJ'fl.n:ff'fl Campylobacter spp. IQnn ~'J'fl!h.:j~11;bb~~bU'fl1ri 
91n 157 [9],)'Elth:)'lJ'El'H~'El Campylobacter spp ~bLt.Jnl~91n~11~'lJ'El-.11riLi~'ElLL~:;lrilYltJ~L~tJ..:J 

~')tJ'El1V11j'c.J~l.J LL~:::hje.J~UJ~IH~1l-J~ ,) lJ:::V11'El~l-JlJ1Yi1 YiU~1 155 [9]'J'Elti1-.1 (98 .73%) nn1j'~'Elv1'Elm. 
UB',)lJ:::'Eltil..:Jtr'EltJ 1 [9]'J lmi1lJ'El-.1 L~mnlJ"'llnn1j''Vl~~'ElU n11~'Elv1'ElmuB~'JlJ:::'lJ'El..:J L~'El Campylobacter 

spp. ~LLtml~"'llm~'illri91lJ,)lJ 70 (;]'l'Eltil..:J YiU~1 61 (;]'l'Eltil..:J (87.14%) iJn11~'ElI'i'EltnUD~'llJ:::'Eltil..:J 
tr'EltJ 1 [9]'l L~tJtULLUUn1:f~'ElI'i'ElmUD~'JlJ:::~Viul~ti'iltJ~~~1lJn11~m~lftf..:J~ l~LLri CIP-NAL-TET ~ULL1J1J 
m1~'Elm'lJ'El..:JL:a'El Campylobacter spp. ~LLtJnl~lQnnlribLv1~:::n~l-JLL~~..:JllJl'I1n..:J~ 4 LL~::: 5 

"nnYl91nl,n5..:Jn11~'ElI'i'ElmUD;;'llJ:::LLv1~:::Iff'l ftru:::cfj~tJViU~IL~'a Campylobacter spp. ~'l\l 

lV1 q)~ LLtJ n1~91 n 1ri L;i'au~:::1ri1YltJ 1lJn11~m~lftf..:J~9:::~'aI'i'fJtJ11\ln~l.J quinolones!fluoroquinolones ilJ 

l~LLri nalidixic acid LL~::: ciprofloxacin 1lJ'lJru:::~ilnnn11~'fJv1'am gentamicin 9:::Viuluilnn~'llJ~~1 
~~~ ~'a u1:::mruhhnu 4% ~1V1fuimln11~'aI'i'am tetracycline 'iJ'a..:JL~'a Campylobacterspp. ~LLtJn 

1~91n1riL;i'a LL~ :::lri1'VltJluftf..:J~ "'l :::LLIn nv11..:Jnu1ullJlri LLv1~ :::n~ l.J L~tJ~ilnn nI1~'aI'i'aml1l..:J n~119:::'a~ 
1lJ'rl'l-.1:f:::V1~I..:J 33.33% 1U9u0-.1 100.00% n11~'av1'amlun~l-J macrolides iuMbbri erythromycin 'iJ'a..:J 

L:B'a Campylobacter spp. lun1:f~n1:tI";)~tJftf..:J~ri'fJu;h'ltil~u19 0-.1 LL~b~'a~ LLtJ n1~91n1ri L~'a lL~:::lri1'VltJ 
L~tJ~'llu"'l:::iiilnn n11~'flI'l'fJm erythromycin ~,n~1 15% lLl'lft ru:::cfj~tJViU~1 Ln'fJU 40% 'iJ'a'll~'a~ LLtJn 

I " I I .... 

1~91n~11~ 'iJ'a..:J1n1'Vl tJviL~ tJ..:J ~'ltJ'a 1V111vi11uVi1lJ1~e.J~l-J~l-J u 1 Vi 19:::ii n11~'a I'l'a tJ 1 c;)..:J n~11 'a ti 1..:Jhrilnll-J. 
ilnnn11~'fJI'l'fJm erythromycin ~~'l0..:Jln'fJ1J 40% 119:::ViUL1lViI:::Lub:a'a Campylobacterspp. ~LLtJn1~ 
r.nmh1~LYh~u lu'iJru:::~l~'fJ Campylobacter spp. ~ LLtJ n1~91 n(;]'l'Eltil..:J L;1'fJln1YltJ~ LttJ..:J~'ltJ'El1V11:f 
~'llu~llJ1~e.J~l-J~l-!u1YiN:::'WViu~liin11~'aI'i'am erythromycin unnDl~bi1u (l'I1n'l~ 6 LL~::: 7) 
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n1j'~'flv\'fltl1tJD~'l'W::;~~Llv\ 3 n~l-J~'W1tJ l1"h multidrug resistance "l::;Yiul'WL~'1l 
Campylobacter spp. ~ LLti n1~"lln~ 11~'lJ'fl~1ri1Yl tI~ L~tI~ ~'l tI'fl 1111 j"r~''l1tJ~hJ1~t:J~l.J~1.J'u1Yintl'Wl1~n 

q 

L(;1t1 42.59% 'lJ'fl~L~'fl Campylobacter spp. ~LLtln1~"lln~lU'lJ'fl~1rin~l.J~~n~1'l"l::;i1n1j'~'flv\mJ1 
tlD~'l'W::;~~LL!?l 3 n~l.J~'W1tJ (mn~~ 6) L(;1mh'Wll1C1jltJLLUU'lJ'fl~ multidrug resistance ~YiU"l::;LtI'Wn1j' 
~'fl!?l'fltl1 CIP-ERY-NAL-TET (mn~~ 4) 'W'fln"llnn1j'~'1l!?l'fltl1tJD~'l'W::;~~LL!?l 3 n~l.J;'W1tJ9::;Yiul'WL~'fl 
Campylobacter spp. ~Lltln1~"lln~11~'lJ'fl~1ri1Yltl~L~tI~~'ltl'fl1l11j'~')1tJ~1~1~t:J~l.J~l.J'W1YinL~'l n1j'~'fl

q 

v\'fltl11'W~n~ru::;'lJ'fl~ multidrug resistance ~~n~l'l U~Yiu1Kl'Wl~'fl Campylobacter spp. ~LLtln1~"lln 

~'lmh~~11~LLfI::;L~'fl 1ri'lJ'fl~1ri L~'fl LLfI::;1ri1Yltl~~~ L~tI~vl'ltl,[)1l11j't:J ~ l.J LLfi ::;1~ t:J~l.J~ln~1l.J~'l'W::;l11'1l 
" " "" I~l.J'U1'flj' ,[)Eh~hfiml.J'il(;1nn1j'~'[)!?l'1ltl1tJD~'l'W::;~~LL!?l 3 n~l.J~'W1tJ 'lJ,[)~L:n'[) Campylobacter spp. YlLLtin 

1vl"lln1rin~l.J!?l1~1 Ll1~l~'W "l::;i141'W'l'W1~Ln'W 15% 'lJ,[)~L~,[)~~l1l.J(;1~~ln1j'Yl(;1~'[)U (l?I1n~~ 6 Llfl::; 7) 

'W'[)nml1'fJ1tJ91nt:J"W1j'Yl(;1~'[)~~n~1'll.J1-ii1~~'W (Plru::;0~tlU~YiU~lL~'il C. ieiuni ~LLtln1~"lln~11~'lJ'il~1ri 

L~'il~ L~tI~~'ltl'1l1l11j'~'l1tJ~1~1~t:J~l.J~ln~1l.J~'l'W::;41'W'l'W 1 ~'l'ilEh ~ i1n1j'~'ilv\'iltl1tJD~'l'W::;'Vl n~'l~vl1 
n1j'Yl(;1~'ilU (CIP-ERY-GEN-NAL-TET) 1'WYl1~m~n'W-ii1l.Ji1l~'il C. ieiuni 41'W'l'W 11 ~'l'ilEh~ ~1~YiU~1i1 

n 1 j'~'1l !?l'fltl1tJD;'1 'W::; n~ l-Jl(;1lfl tI L(;1t1l~'fl ~~ n~1'1l-J1"l 1n~11~'lJ'fl~1ri L ~'fl~ L~t1~ vl,)El'fl1111 j't:J ~ l.J ~1 j' L~1l-J;'l 
'W::; 1 ~'l'flEh~ ~11~'lJ'fl~1ri1Yltl~ L~t1~vl'lEl'fl1l11j't:J~l.J~l.J'W1Yij' 1 ~'l,[)Eh~ L~'fl'lJ'fl~1riL~'fl~L~El~vl,)El,[)1l11j', 

~')1tJ~1~1vlt:J~l.J~ln~1l.J~'l'W::; 3 ~,),[)Eh~ l~,[)'lJ'il~1riL~'1l~L~El~vl'lEl,[)1l11j't:J~l.J~ln~1l.J;,)'W::; 4 ~'l'1lEh~ 

LL~::;L~,[)'lJ'[)~1ri1Yltl~L~mvl'lEl,[)1l11j'~')1tJ~1~1~t:J~l.J~l.J'W1Yij' 2 ~'l,[)Eh~ (l?I1n~~ 4 Ll~::; 5)
q 

91 n-ii,[)~f1 f"l'lll.J'lln Llfl::;41'W'l'W'lJ,[)~ l;'[) Campylobacter spp. ~ LLtin1vl"lln~11~'ll'[)~1ril~,[)~l~El~ 
vl')t1'[)1l11j't:J~l-J llfl::;1~t:J~ l.J~ 1n~1l.J;'l'W::; Ll~ (;1~11X Lii'W~1~ln~1l-J;'l'W::;~ t:J~l.J1'W,[)1l11 j'l«trin'W1'W'lJ'W1 (;1~ 

li'fl~lui19r.pr'W~U,[)191~L'YlmYi'[)!?l,[)n1j'uu5~l11,[)~Vl~lU,)U'lJ'1l~L~,[) Campylobacter spp. luYl1~L~'W 
,[)1t.nj''lJ'[)~1ril'Wj'::;~uyhfl.J Lti,[)~91nfOl,)1l.J1n'lJ,[)~L~,[) Campylobacter spp. l'U1riL~'1ln~l.J~1vlfu,[)1l11j' 
t:J~l.J~ln~1l.J;,)U::;9::;'[)El~ 33.33% 1'W'llru::;~(Pl,)1l.J-nml,[)~L~'[)lu1rin~l.J~1~1vlfU'[)1t.nj't:J~l.J~ln~1l.J;,)u::;

'II ,q 

9::;'il~~ 38.89% u'[)n91n~~lU'l'W'll,[)"lL;,[) Campylobacter spp. ~YiU1U~lU'lJ,[)"l1riL~'[)n~l.J~1~fu 
'[)1t.11j't:J~l.J~ln~1l.J;,)u::; (7.97 log CFU/g feces) fi1~ LLl?In!?ll"l nU~lU'lU'lJ,[)"l L~,[)~YiulU~11~'ll,[)"l1ril~,[) 
n~l.J~1~1~fu,[)1t.11j't:J~l-J~ln~1l.J'ihu::; (7.43 log CFU/g feces) '[)El1"li1,rEl~11'i''l!Yl1''l~(i~ ((;11n"l~ 3) 

luvl1u,[)"lL~El'lnu~l-Ju1Yij'~t:J~l.Jlu,[)1t.11j'1t.11rinulu'lJu1(;1~li'[)Ellui199Uufi,[)191~LYiEl"l'fl'1lv\'fln1j'uu5"l
• 'II • 
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'I,..;r'tlfl !n91'W,)'W'II'tl'l L~'tl Campylobacter spp. L'W'V11'1 L~'W'fl1'\.nr'lJ'tl'l1ri1vl£J Lti'tl'l"'l1 ni'lI'l,)I~' nLLfl ~91'W,)'W 
'lJ'tl'lL~'tl~Yi1JL'W~rI1~'II'tl'l1ri1'V1EJn~~~1~t'lJ'tll~IHJ~~~~'W1~r (73.33% LLfl~ 6.77 log CFU/g feces) J'W 

hjLL(P1n~I'1hhlnn~~~1~1~flJ~~'W1~n.J~~L'W'tll~lr (6333% LLfl~ 6.64 log CFU/g feces) 'tlEh'lrl 

trE.J~Ir1'k! ((;Ilr1'1Yl 3) 



16 

(;l1n.:l~ 4 ?;U LL1J1JmJ~'EltJ1'll'El'l L~'El Campylobacter spp. ~ LLtJ n1~r.r)nih1~'ll'El'l1ri L~'El LL~::: 1rilvltJ~ L~tJ'l 
~')tJ'El1V11 JC.J 'Cl)..l LL~:::11.J tJ~)..l~1J L'Cl1)..l; ,)'W:::Vl1'El 'Cl)..l'W1VI J. 

t No. (%) of isolates in 
Group (no. of Iota I isolates tested ) Resistance pattern 

each pattern 

Broiler chicken (33) 	 CIP-NAL 20 (6060) 

CIP-NAL-TET 8 (24 .24) 

NAL 2 (6.06) 

CIP-ERY-NAL-TET* 2 (6.06) 

CIP-ERY-GEN-NAL-TET* 1 (3.03) 

Broiler chicken with probiotics (14) 	 CI P-NAL -TET 13 (92 .86) 

No resistance 1 (7 14) 

Native chicken (54) CIP-NAL-TET 30 (55.56) 

CIP-ERY-NAL-TET* 21 (38.89) 

CIP-GEN-NAL-TET* 2 (3.70) 

CIP-TET 	 1 (1.85) 

Native chicken with medicinal plants (56) CIP-NAL-TET 27 (48.21) 

CIP-NAL 22 (39.29) 

CIP 2 (3.57) 


CIP-ERY-NAL-TET* 2 (3.57) 


ERY-NAL 1 (1.79) 


ERY 1 (1.79) 


No resistance 1 (1.79) 


t CIP, ciprofloxacin: ERY, erythromycin; GEN, gentamicin; NAL, nalidixic acid; TET, tetracycline 

.... 1 ~'.I..... ~, ,x 1-1
• tuLL1J1Jn1J~tllJltlmuD'!I'l'W:::!I1'lLL!I1 3 n~)..l'lJ'W u (multidrug resistance pattern) 
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~ ':..f .co: 1 " .Jr 11 .l' 11 ~ ~ 
1i11n'lYl 5 lULLUUn!11'l'fltn'IJ'fJ'IL'Il'fJ Campylobacter spp. YlLLtln l'l"nnL'W'fl'lJ'fl'l nL'W'flLL~:::1n YltlYl L~tI'I 

~'JtI'fJl'V111CHUJ LL~:::hl f.J'(llJ~ln'(l1lJ:n'J'W:::'VI1'fJ'(llJ'W1~1, 

t No. (%) of isolates in 
Group (no . of total isolates tested) Resistance pattern 

each pattern 

Broiler chicken (17) CIP-NAL 8 (47.06) 

CIP-NAL-TET 6 (35.29) 

No resistance 3 (17.65) 

Broiler chicken with probiotics (7) CIP-NAL-TET 2 (28.57) 

CIP-ERY -NAL -TET* 1 (3.03) 

No resistance 4 (5714) 

Native chicken (20) CIP-NAL-TET 10 (50.00) 

CIP-NAL 7 (35.00) 

TET 1 (5.00) 

No resistance 2 (10.00) 

Native chicken with medicinal plants (26) CIP-NAL-TET 14 (53.85) 

CIP-NAL 7 (26.92) 

CIP-ERY-NAL-TET* 2 (7.69) 

ERY-NAL-TET 1 (3.85) 

CIP 1 (3.85) 

TET 1 (3.85) 

t CIP, ciprofloxacin; ERY, erythromycin; GEN, gentamicin; NAL, nalidixic acid; TET, tetracycline 

* ltJLL'!J'!Jn11~'flIJ1'fltl1tJD;'J'W:::~'lLLlJ1 3 n~lJ~'W1tJ (multidrug resistance pattern) 
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• "" I ..., '" 

lWldl-lV1 6 'fll?lnn1d~tlm6JJtl-lL~tl Campylobacter spp. VI LLtJn1~r,;nmhH'6JJtl-l1ri L;jtllLrl:;1ri1YltJV1L~tJ-l~'ltJ 

tll~ldCJ~l-Jllrl:;hJi:-J~l-J~ln~1l-J~'lu:;~1'tJ~l-J'W1wd, 

Group (no. of No. (%) of Campylobacter spp . resislanllo 
f 

t 
No . (%) of MORt 

isolates tested)' CIP ERY GEN NAL TET 

B (33) 31 (93.94)a 3 (9.09)a 1 (303)a 33 (100.00)a 11 (33.33)a 3 (909)a 

P (14) 13 (92.86)a o(O)a o (O)a 13 (9286)a 13 (92.86)b o (O)a 

T (54) 54 (100.00)a 21 (38.89)b 2 (3 .70)a 53 (98.15)a 54 (100.00)b 23 (42.59)b 

M (56) 53 (94.64)a 4(7.14)" o (O)a 52 (92.86)a 29 (51. 79)a 2 (357)a 

·lrilntl~L~tJ~~'ltJt)1"nn~''lhJ~hn~t.J~l-J~ln~1l-J;(:1U:; (B) lril;1tl~L~lJ~~'ltJtl1~ldtJ~l-J~ln~1l-J;'lu:; (P) lri 

lV1tJ~ L~tJ-:l~'ltJt)1md;t'llu~1.~l~tJ~).J~~UlYld (T) LLfdrili'ltJ~ L~tJ-:l~'ltJt)1~ldt.J~l-J~~UlYld (M) 

t CIP. ciprofloxacin; ERY. erythromycin; GEN. gentamicin; NAL. nalidixic acid; TET. tetracycline 
t 

t Multidrug-resistant strains (MDR) 

a. b ~'l6m~d~l1il.:l1lU111tJ1l.Jf'ltl~l-Jl1L~mnU":;LL(;ln(1h'l'flth'li1lXtJ~If'1C\!i'l1'l~CiPi (P < 0.05) 

It.;... I '" t; , " 

I?lln-lYl7 'fll?lnn1d~tlm'iJtl-lL~tl Campylobacter spp. V1LLtJnl~"lm;j'tJ~Jtl-l1riL1:jtlLLrl:;1ri1YltJYlL~tJ-l~'ltJ 

tl1l-l1dCJ~l-J lLrl:;hJ r.J~l-J~ldL~1l-J~'lu:;l-l1tl~l-JUlw d, 

Group (no. of No. (%) of Campylobacter spp. resistant to f t 
No. (%) of MORt 

isolates tested)' CIP ERY GEN NAL TET 

B (17) 14 (82.35)a.c 0(0)" o(0)" 14 (82.35)a.c 6 (35.29)" o (O)a 

P (7) 3 (42.86)a 1 (14.29)a o (O)a 3 (42.86)a 3 (42.86)b 1 (14.29)a 

T (20) 17 (85.00)bc 0(0)" o (O)a 17 (85.00)b.C 11 (55.00)a o (O)a 

M (26) 24 (92.31)bC 3(11.54)a 0(0)" 24 (92.31)b.C 18 (69.23)a 3 (11 .54)a 

'lriLntl~l~tI~Jhtlt)1~ldi'llu~llJl~CJ~l-J~ln~1l-J~'lu:; (8) lriLntl~L~tJ-l~'ltJtl1~ldtJ~l-J~ln~1l-J;'lu:; (P) lri 

li'ltl~L~tJ~~'ltl!llmdi'llu~llJl~t.J~l-J~l-JU. lYld (T) LLrl:;lrilV1tJ~ L~tJ~~'ltlt)1~ldt.J~l-J~l-JU. lYld (M) 

t CIP, ciprofloxacin; ERY, erythromycin; GEN. gentamicin; NAL, nalidixic acid; TET, tetracycline 

t Multidrug-resistant strains (MDR) 

s. b. Ctn'l'flm~d~~I~nu[ntl1l.Jf'1'tJ~l-Jl1L~mnU":;lLl1In(1h~tlth~;jlXtI~I~C\!i'lI~~Ci~ (P < 0.05) 
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n11~ m~l~r.rtlf'lf'l~LL~ t?1'11~LiiUllih'l-nt?1 L9U~1f'l'l1~1 n'llll'! L~ll Campylobacter spp. lulriLnll 

~ln~11ulri1vltll'W'Dru:::~Xu LL1J1Jn11(;\lUtI1'l111'l L~ll Campylobacter spp. ~ LLtin 1~91n lri Lnll LL~:::lri1vltl 
~'1~ L~ tI'I ~'ltlll1lt11~~~ LL~:::hjc.J~~~ 1H~1~~'lu:::lt111 ~~ ,U1Yl19:::lJft'n~ru:::~ f1~1t1 f'l~'1 nu n~l,)~ll L~ll 
Lt?1t1~'lullto.J9:::~1l(;]1l ciprofloxacin LL~::: nalidixic acid LL(;]9:::lJf'l'l1~I'lr1J11l11 gentamicin lU'lIru:::~1l(;1n 
n11~1l(;]1l erythromycin 9:::Yl1JmnluL~1l Campylobacter spp. ~LLtlnl~91nlri1vltl ~'lU1l(;1nm1~1l[;]1l 
tetracycline 9:::LL(;1nj;h'lnulululriLL[;]~:::n~~ ~lltr1J1l(;lnn11~1l11l1ltl1uB'ihu:::~'1 LLl1l 3 n~~;ulu9:::Yl1J 

J ..j 1" 1 '1 ..j .!" :.- 1 ..jl '1" 1 , v1UL'I!ll Campylobacter spp. VlLLtin t?191n n VltlVlL~tI'It?1'ltl'tl1lt11Vl'l UVl ~ t?1~~~~~U YlHUUltfln 

n11~ f)'lllJ"lln'llll'l L~ll Campylobacter spp. lulri Ln'tl~ln~11ulrilVltlllEi1'1lJlltl~1~C1JVl1'1~O~ 
~'lUt-Iti'l1l19 LUU~~ Lti'tl'l~ 191 n'tl1t1'l1'tl'llri Lnll LLfl :::lrilVltl~ ~'1 L-ihLN L;'tl t?1lJ f1'l1~ LWl n(;]1'1 nu Lt?1t1i'llulri, 

Lnll~ ~'1 L-ll1LNL~'tlt?19:::lJ1l1tJU1:::mru 6 ~lJt?11t-f lU'lJru:::~lrilVltl9:::Qn~'1L-ll1L1'1 L~ll t?1 L~'tlll1tJU1:::~lru 10 

- 18 ~Ut?11t-f 91nm1~n~1~tJ1U~11U'tl~(;1Yl1J~1f'l'l1~"lln'll1l'lL~1l Campylobacter spp. L~~mn;UL~ll 
lrilJll1tJ~ln;u (Evans and Sayers, 2000; Luangtongkum et aI. , 2006; Newell and Fearnley, 2003; 

Northcutt et aI., 2003) (;)'1tl'u~'1hjll1LLu~n19~f)'l1~"lln'll1l'lL~'tl Campylobacter spp.lulrilVltl9:::~'1n~1 

lulri Ln'tl Ulln91ntl99t11uCjl'tl'l'lJ'tl'lll1tJ ~Jl1Ylm1L~tI'I (ill19 :::LUU~nt-lrt'ltl99t1 ~ 1~C1J~li 11~f'l'l1~' n'llll'l 

L~ll Campylobacter spp. lulri Lnll LL~:::lrilVltllJf'l'llWL(;1 n11l1'1nU Lti'tl'l91nlrilVltllJLllm~~9:::~Wr'i'ln1J 

~'1 LL'lPl~1l~1l1t1U'fJnmnn~11ri Ln'tl;'1rl n L~tI'I'tltlluYhf~~lJ1:::'lJ'lJf)'l1~U~'tl t?1lltlVl1'1~'lJl1Yl (biosecurity)
'IJ 'IJ 

~L-ll~'1'lPl (;)'1tl'uUllnr.nnL'tln1~~9:::Yl'lJL~'tl Campylobacter spp. 1~~1t11ulrilVltl f)'ll~t-I~lm'~lt1Vl1'1 

'tiu ~mn.J'lJ'tl'l L~ll~Yi'lJ1UlrilVl tI (ill19:::lJ~1 n n ~11UlriL n'tl 

t-I1n~911ru1ii'l~lm1Uf'll1l'lL~'tl Campylobacter spp. ~Yi'lJlulrin~~11l1'11 f)ru:::09t1Yi'lJ~lL~1l 
C. jejuni dJU'i'llt1'tiwf'-lft'n~YllJlulri Lnll~'11un~~~ L~tI'I ~'ltl'tl1'-l11~ ~'i'l~ LL~:::hjmm'i'llH'i'l1~;'lu::: ~'1 
~~m1~9t1(;)'1n~1'l'i'lllPlf'l~'tl'ln1Jm1~n~1~tJ1U~11Ull~(;1~Yl1J~lmnn~1 65% 'lIll'lL~'tl Campylobacter 

~Yl1JluYhf~lriLn1l9:::LUUL~'tl C. jejuni (Evans and Sayers, 2000; Heuer et aI., 2001; Luangtongkum 

et aI., 2006; Wedderkopp et aI., 2001) lUVl1'1(;11'1nU-ll1~L~1l C. coli9:::Yl'lJl~mnlulrilVltl Lt?1t1L'UYl1::: 

lu~ 11~ LL~::: Lnll'llll'llri1vltl~ L~ tI'I ~'ltl1l1'-l11i'llu~hl1~ ~'i'llJ'i'l~ulYl1 n'l LL~U1:::m ru 90% 'lI1l'l L~'tl. 
Campylobacter ~utlnl~91nk,l~'lI1l'llrilVltl~ L~tI'I ~'ltl'tl1'-l11~'i'l~'i'l~ulYl19:::LUUL~'tl C. jejuni LLl1lLn'tl'lJ 

40% 'lI'tl'lL~1l~uunl~91m~1l1rin~lJ(;)'1n~1'lnft''lJLU'WL~'tl C. coli mH~lJ;U'lJ'tl'lL~'tl C. coli ~UUL~llUlu 
.l' 1 ,.,J ~ - ... ~ 1:" .. ~ ~ 'I .oj..j

LUll nVlYl'lJlum1I'1n~1'l9t1f)1'1U f)~lUf)~'1n'lJm1f4n~1'lJ1l'l Padungtod LL~::: Kaneene (2005) bUllt?1(;1Yl 
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'r'llJ~I~111 n'Cl 'l'W'lI 11 'I L~ll C. coli ~u'Wdjll'W1'WLd1l1ri9~ L~l-J~'1~'W111EJ'I-I~'1mdr;i~ LLl'i'l"l!1 n 'W1l n91n~ 
" ~ I ~ ~ 

flru~~4'EJ ~'1 mh'ltJ'I'r'lu~ n~1 Ltl~1riVi~ 1'1-1 hllEJ1'WL'lJ 111111 fI L'I-Iu'll'llll'lU d~LVl ~1VlEJ;:J m dU'WLUll'W'lJll'l L~ll C. 

coli l-Jlnn~1 C. jejuni (Padungtod and Kaneene, 2005) 

md~lll'illEJ1 ciprofloxacin LL~~ nalidixic acid 'lIll'lL~ll Campylobacter spp. ~LLEJn1(;)"l1n1ri 
Ldll LL'Cl ~1ri1VlEJ~'1~ L~EJ'I (;)'lEJ1l1111d~~ l-J LL'Cl ~hl ~~l-J~1 H~1l-J~ 'l'W~'I-I11l~l1'W1'r'ld1'W~(;ln'Cl'l'W~ ~'1 Ln'Wn~1 
90% fOill'W-iil'1hll~'W19 LL'Cl~fI'ld1Mu mH~ld~1''1 Ltill'l91n~'Cl md~ n'l!tl(;]'1 mh'l LL~~'11tX L~'WO'lmdL~l-J~'W 

'lJ1l'lmd~1ll'i1lEJ11'Wn~l-J quinolones LL'Cl~ fluoroquinolones 'lIll'lL~ll Campylobacter spp . ~LLEJn1(;)91n 
1ri1'WUd~LVl~1VlEJ 1'W1l~1II~lIInmd~1ll'i1lEJ1 ciprofloxacin 'lJll'lL~ll Campylobacter spp. 9~'r'luhhn'W 
90% (Boon mar et aI., 2007; Padungtod et al., 2006) 'Wlln91n~'Clmd~n'l!tl'J4'EJ~n~I'll.J1-iil'1~'W md 

~m!I;S4'tl1'Wflf'li1tJ'ILL~~'11tXL~'W0'lmHL'r'lim~91EJ'lI1l'lL~1l Campylobacter spp. ~~1ll'i1lEJ11'Wn~l-J 
quinolones LL~~ fluoroquinolones 1'Wyhfl-J1riLdllLL~~1ri1Vltl 0'lLL~yhfl-J1ri'l-l~IEJyhfl-J9~hj1~ofiEJ11'W 

ncil-J fluoroquinolones L'li'W enrofloxacin 1'W~'11ri~vhmHnU(;]'llltil'1 LLl'ichYhfl-Jm~Ii1LfltI;:JmdHEJ1, " 

(;]'1n~I'l1 'Wyhfl-J n;:JfI'lIl-JLU'W1u1~~ L~1l~~1ll'i1lEJ11'Wn~l-J quinolones LL'Cl~ fluoroquinolones 9~fI'I1l~1'W 
yhfl-J ;'1~'Clmd~mt1(;]'1n~I'l~1l~fI~1l'lnUmd~n'l!tl1'Wl'il'1Ud:::LVl~~'r'lU~IL~1l Campylobacter spp. ~ 

~1l~1lEJ11'Wn~l-J quinolones LL'Cl::: fluoroquinolones ~1l.J1Hl fI'I1l~1'W~'1 LL'l~~1ll-J111t11'Wyhfl-JMLU'Wd~EJ~ 
L'l'Cll'Wl'W LL~Yhfl-Jm~I~'W9~'I-ItJ~mdHEJ1uB~'l'W~1'WYhfl-JLL~'lfill11l-J (Luangtongkum et aI., 2006; 

Pedersen and Wedderkopp, 2003; Price et aI. , 2005) ~lmVJ'Cl'l'W'I-lii'l~vh1tXL~1l Campylobacter 

spp. ~~1ll'i1lEJ11'Wn~l-J quinolones LL'Cl~ fluoroquinolones tJ'IfI'I'r'lu1~'Wyhfl-J 1l19ltill'll-J191nmd~L;1l 
i1nfl'lIl-J~Il-J ln11'Wmd~IN~;S(;l LL'Cl~ L91ry L~ULIII1'W~111'r'l LL'l(;l~1ll-Jt;il'111(;)~n~ll;1l Campylobacter 

spp. ~nfl'lIl-J1'lfut;i1lEJ1uB~'l'W::: LL~LLl'i1'W~I11'r'lLL'l(;l~lll-J~un ~91 ni194'EJL~l-JU.l L'li'W mrunn!]'lJll'lEJ1 

uB~'l'W~1'W~'1LL'l(;l~1ll-Jfi(;lll-J (Luo et aI., 2005) 

md~llt;illEJ1uB'h'W:::n~l-J~'W'lIll'l L;ll Campylobacter spp. ~'r'lu1'Wmd~n'l!tl'J4'EJflf'li1fOill'W-iil'1 
9~Ltl'W1u1'WVi~Vll'1L~mn'Wnumd~n'l!tl~~I'Wl.J11'W1l~(;l (Luangtongkum et aI., 2006; Luber et aI., 

2003) nril'lAll L~ll Campylobacter spp. 'Cl'l'W1m\!~LLEJn1~91n1rh:::;:JfI'lIl-J1'lful'i!lEJ1 erythromycin 

LL'Cl~ gentamicin L(;lEJ~'l1u~lIInmd~1lt;i1lEJ1 erythromycin Ll'Cl~ gentamicin 'lJll'll~ll Campylobacter 

spp. 1'W1ri9~llti1'W'li'l'lhhn'W 10% LL'Cl::: 5% 1II1l-J~I~U lltil'1hnlllll-Jmr~L;ll Campylobacter spp. ~ 
" 

LLEJn1(;)91 n~11~'lI1l'l1ri1Vltl~ L~EJ'I (;)'l EJll 1'1-1 1 d~'l1u~1lJ1~~ ~ ,l-J~l-J'W1'r'l d;:J~mlmd~ll [;]'ilEJ1 erythromycin 

~'10'1 LrimJ 40% ~'W 'Cl 'l'W'I-lii'lhlI9::: LU'W ~ 'Cl L till'll.J191 nL~ll C. coli ;'1 LU'W~ 1t1~'W {'I-I ~n'llll'l L~ll 
Campylobacter ~'r'l1J1'W1rin~l-J;1 LU'W~Vldlun'WL~EJ~'l1U~IL~1l C. coli 1lJ~19:::nLL'I-I~'1~l-J191n1ri 1ri'l'l'l 
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";~11~m' 9:;i1n1~~l1vll1ml'Wn~l-J macrolides 111YiL-n'W erythromycin 1'Wtr(?]n~'l'W~~'ln~1 C. jejuni 11£11-.1 

L-M'W1~i~ (Avrain et aI., 2003; Luangtongkum et aI., 2006; Saenz et aI., 2000) Lrtl1-.191n~1tJ~'W~'lJ11-.1 

L~l1 Campylobacter ~Ylul'W~h1~'lJ11-.11rin~l-J~'W1l~tl~'l'Wl",qj9:;dJ'WL~11 C. jejuni l1i-.1~'W9-.1hh.hLLl.J'i'ln 
19~ L~tl Lmh~'W9:;i1tr(?]nn1~~l1vll1m erythromycin ~1 n~1L~11~ LLtl n1~91 n~11~~Jl1-.11ri1vltl~ L~tl-.1~'ltl 
11 1", 1 nY'l hl~hn~f.J~ l-J ~ l-J'W. 1Yl~11~1-.1i1l!tJ ~ 1 r1ruYl1-.1~n~ 11~1-.1hfi (?]1l-J", 1 n~91 nw1ii-.1 n1 ~~11 vll1m 1 'W 

~ 

n~l-J macrolides 'lJl1-.1L~l1 Campylobacter ~LLtJn1~91nj;he:J~1-.1L~111ri flru:;04'tJYlU~1tr(?]nn1~~l1vll1m 

erythromycin 'lJttl-.1L~l1 Campylobacter ~ LLtJn 1~91ml'l'tl~1-.1L~'tl1ri1YltJ~-.11'Wn~l-J~ L~tJ-.1 ~'ltl111"'1~f.J~l-J 
LL'i'l:;1lJf.J~l-J~l-J'W1Yl~ ~-.11.h:;l-J1ru 40% 'lJ11-.1L~11l1i-.1n~h'l9:;dJ'WL~11 C. coli n~u1~~-.1Ll-lj1l1wlutr(?]nn1~~'tl 

vl'tlm erythromycin 'lJ11-.1 L~l1~ LLtJn1~91nj;J'l'tl~1-.1~11~ f.J'i'l n1~~4'tJl1i-.1mh'lfil1'W-ii1-.1ti1~'W19 LL'i'l:;fl'l~Y11n1~ 
~n1"J'1L~l-JL~l-J~1Y111l-JL~11 C. coli ~LLtJn1~91nL~111riii-.1i1tr(?]nn1~~l1vll1m erythromycin ~1n~1L~'tl~ 
LLt.Jn1~91n~11~11~1-.1L~'W1~i~ ii-.1LL~tr(?]nn1~~l1vll1m tetracycline 'lJl1-.1L~l1 Campylobacter spp. 1'W 

n1~~n1"J'1~4'tJflf-.1~ 9:;~-.1n~1trm1n1~~l1vll1m tetracycline 'IItl-.1L~l1 Campylobacter spp. ~LfltJi1n1~ 
ntl-.11'Wl'Wtl~:;LYlP11Yltlril1'Wl-li11i1 (Boonmar et aI. , 2007) LLvltrm1n1~~l1vl1lt.nvl-.1mh'lniil1i111~1'W 

Lnru"Yltln~ ~~1l-J1nlYlu1~'W"''i'l1tJ1 tl~:;LYlP1 L'll'W ~"'fjl1Ll-J1n1 ~*-.1LP1~ LL'i'l:;1~wr'W dJ'W~'W (Avrain et 

aI., 2003; Ge et aI., 2003; Li et aI., 1998; Luangtongkum et aI., 2006) 

n1~~'tlvll1t.J1tlB'i1'l'W:;~-.1LLvl 3 n~l-J;'W1tl'lJ11-.1L~11 Campylobacter spp. LiJ'W~-.1~1r1'1!~fl'l~ 
fhl1-.1n-.1 l~m'tlYl1:;l1U1-.1fi-.1n1L~11 L"'~1~'Wi1n1~~l1vltlt.J1 ciprofloxacin LL'i'l:; erythromycin 1tlYl~'tll-J1 fl'W 

~-.1~Lrtl1-.191nm~-.1 2 n~l-J~-.1n~1'l LtI'Wt.J1l-1~n~lfl'Wn1jfn1"J'1~u'ltl~~~L~11 Campylobacter spp. 

(Engberg et aI., 2001) 1'Wn1j~n1"J'1~4'tJflf-.1~ n1j~l1vll1mtlB'i1'l'W:;~-.1LLvl 3 n~l-J;'W1tl9:;Ylul'WL~11 
Campylobacter spp. ~ LLtJ n1~91n~11~'lJ11-.11ri1YltJ~ L~m ~'ltJ111"'1nY'l1tl~1lJ1~ f.J~l-J~l-J'W1Ylnu'W",~n 

l~m~'tlL"'~1~9:;~l1vll1 ciprofloxacin/nalidixic acid erythromycin LL'i'l:; tetracycline Lrtl1-.191nL~11 
Campylobacter spp. ~~l1vll1t.J1 ciprofloxacin LL'i'l:; erythromycin ~1l-J1n)tl'WLnl1'Wl'WL~111ri LL~'l1tl 
ri111 ~ Ln ~bfll'W~U1lJl fl ~ -.19 :;~-.1 f.J 'i'l m:;YlUl~ tJ (?] j-.1 vll1 n1jfn1"J'1 ~-.1 ~'Wn 1j'i'l ~n1 j~ 11t.J1"l111-.1 L~ 11 

" 
Campylobacter spp. 1'W1ri9-.1~fl'l1l-J~1r1'1! 

91n-iil1lJ'i'lfl'l1l-J1 nLL'i'l:;~1'W'l'W'Jl1-.1L~11 Campylobacter spp. ~Ylul'W~11~'lJ11-.11ri L~l1 LL'i'l:;1ri1YltJ~ 
L~tl-.1~'ltl111l-11jf.J~l-J LL'i'l :;1lJ f.J~l-J~1 n~1l-J'i1'l'W:;~111~l-J'W. 1Ylj LL~ ~-.11~L~'Wi1~ 1n~1l-J~'l'W:;'"111~l-J'W. 1Ylj~ 

f.J~l-Jl'W1l1"'1jlrnrin'Wlwil'W1~~lil1~1'Wtf9'1u'W (100 nfl-J 'lJ11-.1~1jL~1l-J~'l'W:;~~L~11 Bacillus subtilis dJ'W 

11-.1~tlj:;nl1U~1r1'1! vll1111l-11j 1 j;J'W LL'i'l::: ~l-J'W1Ylj tr'Wtlj:;nl1u1tl~'ltl Yl1Y1:;'i'l1tll9j 'lJ~'Wi'W LL'i'l:;1Yl'i'l 

~1'W'l'W 1.8 nL'i'lnfl-J vll1111l-11j 1 j;J'W) 11191lJLYltl-.1Yll1vll1n1jUud-.1L~11l-l1111lJi1tlj:;~YlfiJl1Yl't'Wn1j'i'l~ 

http:l1vll1t.J1
http:L"'~1~'Wi1n1~~l1vltlt.J1
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" ~1'W,)'W'lI'il\l L~'il Campylobacter spp. 1'WVll\1L~'W'ill~ld'll'il\l1rimmrn 'ilt.h\lhnl?lll-J~lnLmtJULVltJU 

l1J LLUU md~'iltJ1'l1'il\l L~'il Campylobacter spp. ~ LLtJn1c;l91n~11~'lI'il'l1riLn'e)LL~::;1ri1VltJ~ L~tI\lc;l')tJ'il1~ld 
~~ l-J ~1 d L~~l-J~')'W::;~1'il~ ~'W1~nlu L~'il~ LLtJ n1c;l91 n~11~'lI'il\l1ri L n'il LL~::;1ri1Vl tJ~1111c;lfu ~1 dvl\l n ~1,) n 1 d l-n' 

~ln~~l-J~')'W::;~1'il~l-J'W1~dl'W'ilI?l~I~ mdl-Jnln~tJ\I~{;1rfnuu~Ii1f1,)Il-Jlll~'W19111i('iltJ ~\ldLti'il\l91n L~'il. . 
Campylobacter spp. ~ LLtJ n1c;l91n~11~'lI'il\l1ri Ln'il LL~ ::;1ri1VltJ~ L~tI'Ic;l')tJ'ill~IJ~~l-J~ln~~l-J~')'W::;~1'il 

~~U1~d9::;i1'1ll?lnnld~'il (;]'e)tJ1UD~,)U::;U1\1{;],) t(?JtJL'il~I::;'ilUl\1~\I'1ll?ln m J~'il(;]'iltJ1UD~,)'W::;~\I LL(;] 3 n~ l-J 

~'W1ulu'1ll?ln~'l'W~ ~ln~IL~'il Campylobacter spp. ~ LLtJn1c;l91n~ 11~'lI'il'l1riLn'il LL~::;1ri1VltJ~ L~tJ\Ic;l,)tJ 
'ill~ldvf')1u~1111c;l~~ l-J~ ln~~l-J~')'W:::~1'il~l-J'W. 1Yid'ilt.h\l Lii'W1c;l-n(?J ~\lL!U~1m:::i1 mdul LtJl~ln~~l-J~,)'W::: 

LLUflVl L~tJ~ ri'ill'-'\n(?Jbfl'ill~lnU'W~'l!tlul-J~'l!ttJ L'Il'W L~'il Campylobacter spp. nfl')di1md~n'l!tlti\ltU LLUU 

'lI'Wl(?J LL~ ::;f'jfi mdL-n~ ln~~l-J~ ')u::;~1'il~ l-J'W. 1Yidvl\l n ~1')'ilU 1\1"'l~\lr.r\l ~\liiLYl'il ri'ill""Ln (?JUd:::ttJ'llULL~::;fI,)1l-J 
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n1 ~~ n1j1,;)4'tJ I'l f'l~~l Lil'WLtJ (;11l-J LL~'W'I1'W~'l1'11~ t"'tJl'l ru,::~4'tJl~yh n1~~ n1j1n'l fl'lll-J'lln LL~:: 
Xtl LLUUn1~Uf1'Wm'll'tl'lL~'tl Campylobacter spp. ~ LLtJn1~1OJ1 nlri L~'tl LL~::lrilV1tJ~ L~ tJ'I ~'ltJ'tl1"'l~~~l-J LL~:: 
hl ~~l-J ~1 n~1l-J~'l'W::",1'tl~l-J'W1Y'I ~ ~'ll-J~'1l'hn1nh::d1'Wtl~::~Vlfill1~'IJ'tl'l~1~~'1 n ~ l'l1'Wn1 ~fl'lU1'll-J",1!l. 	 . 
~"'~l'W'l'W'IJ'tl'lL~'tl Campylobacter spp. 1'W1::~1JYhfl-JLrl'tl'lUf'W 1OJ1nn1~~n1j1~'11~~lLil'Wn1n~~"'l 
~l-J\!~nrLL~'lJ'W ~1l-J1Hl~ttll~~1 

1. 	 fl'lll-J'lln'll'tl'lL~'tl Campylobacter spp. 1'Wlrib~'tlbb~::lrilV1tJnfl'lll-JLL(;1n[;]l'1n'W t"'tJfl'lll-J'lln'lJ'tl'l 

L~'tl Campylobacter spp. ~Y'l1J1'W~'l!ltl1'1~11~ LL~ ::L~'tllri'lJ'tl'llriL~'tl"'l:::~ln~l'lJ'tl'llrilV1tJ'tlth'ln 
~tJ~lf1C1JVl1'1~n~ 

2 . 	 fl'lll-J'llnLL~:::~l'W'l'W'lJ'tl'lb~'tl Campylobacter spp. 1'Wlrib~'tl~L~tJ'I~'ltJ'tl1'j..\1~vT'lLtJ~hn~e.J~l-J 
~ln~1l-J~'l'W::: lOJ:::hl LLl'ln [;]1'11tl"'llnfl'l1l-J'lln LL~ :::r.l1'W'l'W'II'tl'l L~'tl~Y'lU1 'Wlri L~'tl~ L~tJ'I~'ltJ!ll"'l~ 

~~l-J~ln~1l-J~'l'W::: 1'WYi1'W'tl'lL~tJ'ln'Wfl'l1l-J'llnLL~:::r.l1'W'l'W'lJ'tl'lL~'tl Campylobacter spp. 1'Wlri 
I '" I I 	 .... , 

lV1tJV1 L~tJ'I ~'ltJ'tl1"'1 ~l1'lltlV1hJl~~~l-J~l-J'W1Y'I ~ nhJ LLI'l n [;]1'11tl"'lln fl'lll-J'l1 n LL~ :::r.l1'W'l'W'II'tl'l L~'tlV1 
q 	 • 

jejuni LL~::: Campylobacter coli 

4. 	 t"'tJ~'l'W1'1-1(1.l L~'tl Campylobacter spp. ~LLtml~"'llnlriL~'tlLL~:::lri1vltJ~'1~L~tJ'I~'ltJ'tl1"'l~~~l-J 
LL~:::hl~~l-J~ln~1l-J~'l'W:::'j..\1'tl~~'W1Y'1~"'l:::~'tl[;]'tltJ11'Wn~l-J quinolones LL~::: fluoroquinolones LL(;] 

1OJ:::i1I'l'lll-Jl'lfu(;]'tlm gentamicin LL~::: erythromycin tJm~'WL~'tl~LLtJnl~1OJ1n~11~'II'tl'llri1v1tJ~ 

L~U'l~'ltJ'tl1'j..\11~'lltl~laJl~~~l-J~l-J'W1Y'111OJ:::Y'lU~ltl1:::l-J1ru 40% 'lJ'tl'lL~'tl~'1n~1'l1OJ:::i1n11~'tl[;]'tl• 
m erythromycin tlnn{)1,xd:;'W ~1"'futS'm1n1~~'tl[;]'tlm tetracycline J'WIOJ::LLl'lmh'ln'Wltl1'Wlri 

LL[;]~:::n~l-J. 
5. 	 n1~~'tl[;]'tlmtll)~'l'W:::~'1LL(;] 3 n~l-J~'WltllOJ:::~1J1'WL~'tl Campylobacter spp. ~LLtJnl~1OJ1n~11~ 

'lJ'tl'llrilVI tJ~LitJ'I ~'ltJ'tl1'j,\ 1~~'lltl~laJl~~ ~ l-J ~ l-J'W1~n U'W'j,\ ~n• 
6. 	 ~ln~1l-J;'l'W:::~nL~'tl Bacillus subtilis dJ'W'tl'l~tl~:::n'tl1J~1f1ry1'W'II'W1'" 100 nfl-J (;]'tl'tl1'j,\1~ 1 (;]'W 

LL~:::~l-J'Wl~~tl'Wtl~:::n'tl1Jltl~'ltJYl1V1:::~ltJtlOJ~ 'lJ~'W'n'W LL~:::l~~ 1'W'II'W1'" 1.8 nt~nfl-J vl'tl'tl1'j,\l~ 1• 
(;]'W ~HL~'tl L~Wlj1 ~l-J n'W'lJ'tl'I i1'1 n1tJ LL~ :::L~'tl L~1l-J~ ~1'1~'IIfl1~1,xnlJ~1'l11OJ :::hJ L~tJ'IY'I'tl [;]'tln1~" 	 . . 
U1J~'1'j,\1'tl~"'~1'W'l'W'lJ'tl'lL~'tl Campylobacter spp. 1'WVl1'1L~'W'tl1'j,\1~'lJ'tl'llri1'W~:::~1Jyhfl-J 
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nlr~4'tJflf\l~LUUnlr~m~nO\lfl,)Il-J' mL~::lu LLUUnlr~IUtJ1'l1ll\l L~ll Campylobacter spp. ~ 
" . " 

LLtJ n11i1r.n n 1ri Lilll LL~ ::1riLvltJV1 L~tJ\lli1,)tJll 1'1--11 H-l 'i'll-J LL~::1lJ ~ 'i'll-J 'i'l1 rL'i'lll-J~ ')U::"i11l 'i'll-JU1Vi r r,)l-J ~mj-1 0\1. 
u r::~ 'Vlfl 1l1Vi'll1l \I 'i'l1 r'i'll rL'i'l1l-J~ ')u:; LL~:: 'i'll-JU1Vi r~\I n~ 1')1un 1 rfl ,)U f1l-J'\II11l ~ ~~ IU,)U'lIll \I L~ll. 	 . 
Campylobacter spp. 1ur::~uYhfl-JL~ll\l~U O\lLL~~~nlr~mj-I~4'tJfOj::LL'i'l~\l1lXLl1UllUI\1i~LiOlu~11ri1mJ 

VilJL~ll Campylobacter spp. l.nnn~11riLOll LL~::L~ll Campylobacter spp. ~LLtJn1Ii1iOlln1riLOllLL~::1ri 
1'VltJ~\I~ L~tJ\Ili1')tJ1l1'\111n.J 'i'll-J LL~::1lJ ~'i'll-J'i'l1 rL'i'l1l-J~,)u::'\II11l'i'l~u1 Vir iOl::~'fl(;l rl nlr~ll [;\llmuD~')u::1un~l-J 
fluoroquinolone ~llU-iiI\1~\I LL[;\Lrill\liOllm~ll Campylobacter spp. Qnvh~ltJ11i1~ltJli1')tJfI,)Il-J~llu~H1u 
nlrUr\l1l1'\111r1lX'i'l n ~\lt!u'\IIlnvh1lX1l1'\111rL~tJ L'UVi1:: L01l1ri'i'l nllUI\1~,) O\lrillUnlrU1LnflniOl::-rl')tJ~ ~mll-J. . 	 . 
L~tJ\I'IIll\lLrfl1l1'lnrLuuYht'flwtill\ll-J1iOllm~1l Campylobacter spp . LL~::~~UClj'\llI~fOj::Ln~iOllm~ll~llEJ1 

~\l11i11lUI\1l-J1 n UllnfOjln~Lrill\liOll n L~ll~\'l1 nlr~mn1uflf\l~ L~mhu1 '\II b\! LUW~ll~ LLtJ n1Ii1iOlln~11~'lIll\l 
1ri~ LnUiOll n L N L~'fl ~ iOl::~ L~ll~IU,)U1lJl-J1 n~ LLtJ n11i1iOlin L01l1ri L UU~ ~1lX~~ nlr~ mj-I~4'tJ~11i11l1iOl1lJ 

'i'l::l1llUO\l'flU(;lrltJ'lIll\l L~ll Campylobacter spp. ~1l1iOlLn~;UflU ~U1Lnfl11i11lUI\1L~l-J~ ~\lt!uL~1l1lX-ii1l~~ 
~11i1'i'llmm'i'l::l1'flu1lX L~UO\lfl,)Il-J~If)Clj'jJll\l L~'fl Campylobacter spp. 1UjIU::'lIll\l L~ll LLUflV1~tJ'\II~n~ 
ri1l1'lXLn~Lrfl1l1'\111rLUU~'\j- LL~::L~ll LLM1\lO\lfl,)ll-Jil-J~U1fr::'\II~I\1'1'lIt1~uf'jJll\lL~1l Campylobacter spp. 

~ri1l1lX Ln ~LrfllUflU flU L~1l~ViU1U1l1'\111r11i1~~\I;U fI ru::~4'tJ9\1i1-ii1l L'i'lUll LLU::LL~::-iill ~~ Ll1U~I'\11 fu 
" 

\llu~4'tJ~f1')r\'lln1r~mj-IL~l-JL~l-J[;\1l1ulUllUIf1(;l ~\I~ 

1. 	 Ltill\liOllnL~ll Campylobacter spp. ~LLtJn1li1iOllmn1l1ri L~m'UViI::llUI\1~\l1un~l-J'lIll\l1riLnll~ 
.... " .....&:J '" 	 ..... Q _ ..:::.10 d .",.0 1I..:::.1 I 

L~tJ\I WltJll I'l-nr~'1'll-l'i'llr'i'lln'1'l rl-l'll,)u::uu fOj::l-JiOlIU')U L 'IlllVlU 1l-J1'Vl ~'i'lllU nlr(;lIUtII LVitJ\I LLfi 7 

[;]')llUI\1 01'\111m~1l 1 - 2 [;]') i1n1r~ll[;\lltJ1UD~,)U::Ln~;u n1l1iOl~\I~~llXmVir,)l-J'lJll\l'fl(;lrlnlr 

~ll(;]lltJ1UD~,)U::'IJll\l L~ll Campylobacter spp. ~ LLtJn11i1iOlin1ri LOll~ LitJ\lIi1')tJ'fl1'\111r~'i'll-J'i'llr 
L'i'lll-J~,)u::'i'l \I LnUn~1 f1,)Il-J LUUiOll\111i1 ~\lt!tiL~ll~ ~ ~~m::'Vlu1U~nMru::~\I n~l,) 9\1 f1') rL~l-J 

" 
~IU,)U[;],)'flUI\1'IJll\l L~ll~iOl ::UIl-J1Vl ~'1'l'flU nlr~humllXl..J1 n~\I;u ; \I'fl1iOl\'l111i1L~ tJ nIn ~l-J~IU,)U 

[;]'lllUI\1'IJll\lL~1l1riluLL~~::n~l-J~fOj::\'lln1nnuLL~::lhl-J1LYn::LLtJm~1l Campylobacter spp . • 
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3. 	 Lti'el-.l91n~'J'elth-.l~11~LL~:::~'J'elr.i1-.lL~'el1ri~Yl1m~~mt1f)9tJll,Wlf-.lnhi1~l-J191n1ri~-.lL~mnU Yl1 
~ 

... 	 I ,'" 

ltnlJ~1~lH1U'eln1~~lL~'el~V'lUlu~11~nu~V'lUUULtJ'el1ri;1fl'J1~~~~ufinu'elr.il-.lh LL~:::nJLLuu 
" 

m~~'elm~Ln(1];U~'fl(1]fl~'fl-.lnul-lffi'W 11l-.l,rul-l1n;1m~diu~'J'elr.i1-.lLUU~1I1lUiU'IJ'el-.l1ri~-.lL~mnU
" 

t(1]EJ~~~-.lLLl'l~Yhf~ l'l'ell-J1t1-.lh-.lL;t'l~ LL~:::iU~(1]~L~'el1ri ii'ell.J~~1~n~'elu-if1-.ll,h~U19 LV'ln:::'fl19 

LLM1-.lltXL~U~-.lmdLU~EJULLU~-.l'iJt'l-.l«n~ru:::Yl1-.l~U~mW 41U'JU fl'J1~'lln (f]~'el(1]"lUlULLUUm~ 
J' .l'.J "'~ J'I'" 
(1]'elm'IJ'el-.lL'Il'elYlUULU'elUluLu'el1n11i1 

4 . 	 l-lln;1m~~mi1L~~L~~~-.lU"l9m~EJ-.l~ri'flltXLn(1]m~~(1]L~'el Campylobacter spp . 1UYhf~ LL~::: 

m~UULn'elU'IJ'el-.l L~'ellWd'fl1ri n"l:::v'hltX~ 1~1Hl'J1-.l LLU'JYl1-.l1Um~9(1] mdL~'el~ (1]fl'J1~'Il, n'IJ'el-.l L~'el 

," 	 ,
4 4 	 Q ~ '" 

LU'el-.l~191nL'll'el Campylobacter Spp. 'elnYl1-.ll-lU-.l(1]'JEJ 

5 . 	 m~u ~::: dJUu'j':::~YlfiJl1V'l'lJ'el-.l~ln~1~~'JU::: Ll~ ::: ~ ~u1mlu n1'j'fl'JUfJl-JL;'el Campylobacter spp. 

lu~:::I1lUYh fl-Jflf-.1n ;1<)'(f]ClU~:::~-.1R'I-I«n L ~'el ~'el-.l n1~YlnU~1 ~1 dL~1~~ 'JU::: LL~:::~ ~U1V'l~~1-n~~ l..J, . 

Yl1-.l L~U'el1l-11~1~l-I1'el1lJ n1~~m~19:::!l1~tJ-if'ell;j~ fl'J1l-J'Iln LL~:::41U'JU'IJ'el-.l L;'el Campylobacter 
I I 	 '" I 

spp . Vl LLEJ n1~91 n~11~'IJ'el-.l1riVi1Mu LL~:::1lJ1~fu~1~I1l-.1nri1'J LUU~'JU-.l~ 'flr.i1-.lhn(f]1l-JLtJ'el-.l"lln 

Yhf~1ri LLl'l ~ :::Yhf~'el1"l ;1m~9Iilm~~ LL(f] n l'l1-.l nU'el'el n 1 U 1lJ ~19:::LUU1w1'el-.1'IJ'el-.l f'1'J1~l-IU1 LL tiu 

'IJ'el-.lmdL~EJ-.l l-I1m:::UUfl'J1~U~t'l~.nEJYl1-.1~'J1l1V'l ~-.1U99EJl'l1-.11 Ll-Ifhn 'el19~-.1t:J~m:::Ylut(1]tJ(f]N 

l'l'el fl'J1l-J'll n LL~ :::41U'JWIJ'el-.l L~'fl~V'lU1~ 11l-.l ,run1~U~::: LiJUU ~:::~ Yl fi !11V'l'll'fl-.1 ~ 1~ L~1~~'Ju::: LL~::: 
" 	 " " ~~u1V'l~lum~mufJl-JL~'fl Campylobacter spp. lm:::Ci1urhf~flf-.lt1 ~-.1LUuLYitJ-.lm~~nM1 

Ln'fl-.l~ULvl1,rU l-I1n~'fl-.l n1~YlnU~-.lU~:::~Ylfi!11V'l'IJ'el-.l~1~Ci1-.l nri 1'J'elr.i1-.1 LUUYl1-.l n1~ n41 LtlU~ 
"l:::~'tl-.1fl'JU f"ll-JU99tJ!11EJU'tl n~u11lJltX;1 ~ ~ m:::YlUl'l'flvl'l LLU ~~ ~'el-.l m~~m~l LL~ :::ri'1~1~1~ClYl1 

1~n fl'l 'j''el'el n LLUU n1 'j'Yl (1]~ 'tl-.1 tlilEJllXnri ~ fl'lU fll-J LL~:::n ri l-JYl (1] ~ 'el-.l;1 fl'll~ln~L~tJ-.1 nu~1 n ~ ~ (1] 
1 " " 	 " 

U'tl n"ll nnl-l1 n9:::;1 m n11 L'el1~ln~1l-J~'lu:::l-I1'tl~l-Ju1V'l'j'l-J11f1.U'fl (f]~ 1'1-1 n 'j''j'l-J mdL~tJ-.l~(f]1''tlti1-.1 

Yhf~ (f]~'el(1]9Ufl'l1~~~~lYl1-.1LfI'j'M.sn9 fl'll~U~'el(1].ntJ LL~:::~~ m:::YlU~'el19 Ln(1]~U91nmn11 
~1'j'L~1l-J;'lu:::l-I1'tl~l-Ju1V'l'j'l-J1Hlu'fl(f]~1l-1n~wmn~tJ-.1~(f]1i"l')uri1U~'lEJ.. 	 " 

http:1U99EJl'l1-.11
http:LLU'JYl1-.l1
http:ltnlJ~1~lH1U'eln1~~lL~'el~V'lUlu~11~nu~V'lUUULtJ'el1ri;1fl'J1~~~~ufinu'elr.il-.lh
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.n1 f'H,J '\J 'J n 

Catalase test 

m~Vl~~tJunL1lwm~Vl~M)Ufl'l1~~1l-J1H11umj'~~1'1 LtJu1-nlI catalase 'lJtJ'I L~tJ LLUflVl (hJ ~'1 LUU 

Lllul"ll~~n'l-lU1~1umj'~1l£J~~1£Jl~L~j'Lr.mLullftJllnl"l!!?1 (HP2) 1~n~1mUU~1 (HP) LL~::1l1lnonL9u (02) 

m1Vl~ ~llU~ 1l-J11rl1'111vi1~£J1-if ~'l~ L~m~ll LLI'l:: L~ll LLUflVl Lr£J~'1uu~l~ !?1LLn'l~~::1l1 ~ L~£J j'::rJ'I1l~11~ 

1l1'1-l1~L~£J'IL~tJ~ ~~1 ~(W L~m'tl'l'i1::1l1'1-l1dL~£J'I L~ll~nLijVl L~ll ~ LL~'1UU Ltill'l91n1l191~(;.J~mj'Vl ~~llU 

LUUU'ln~'l'l (false positive results) 'I-l~'191mrU'I-ltl~~1j'~::~1£J 3% HP2 ~'1UUL~ll~ll~uu~l~!?1 LL~'l1'11 

m1thu(;.J~ n1j'Vl~~llU 'I-l1 n Ln ~yjll'l1l1 mf'\~Ull~1'1j''l~ L~'J'I-l~'191n~Lfl L~il'lJll'l L~ll LLUflVl L¥m~'~er~ nu 

~ 11~::~1£J LL~ ~'1~1 (;.J~ m1Vl ~ ~llU LUUU'J n LLI,hn nhhn~yjll'l1l1mf'\"111l Ln ~yjll'l1l1n1f'\~ULYi£J'I L~ nUtJ£J 

LL~~'1~1 (;.J~m1Vl~~llULUU~U 

'I-ll-J1£J L'I-l~ m1'fl1U(;.J ~m1Vl ~~llUUU~U'I-l~'1~ ~19::'li'J£J1~LiiuuBmm1~-n~ L9U~'1~U 

Oxidase test 

mj'Vl~~llUnLUUn111P11'J9'1-l1Lllul'J1~ cytochrome oxidase ~'1nUVlU1VlL~m-ii1l'lnUn1j''lJu'i'l'l 
_c d ..... ,q _ " 
llLfl nl'l11lU LL~:: nJ::U'Jum1 nitrate metabolic pathways 'lJll'lL"illl LLUflVl Ld£JU1'1"ilU~ m1Vl ~~llU~1l-J1Hl 

1'111JiL~£Jm11-if~1~~::~1£J 1% tetramethyl-p-phenylenediamine dihydrochloride (Kovac's oxidase 

reagent) 'I-l£JIn~'11uuuLf'lL~il'lJll'l L~tJ LLUf'lVl Lrtl~1l~UU1l1'1-l1dL~£J'I L~llLIn£JI'lN 'I-l11l1l19U1LflL~il'lJll'l L~lll-J1 

ihtlfl'lUUnJ::ln11in 11l'l~,~lu ~'J£J~1 ~~::~1£J~'1 n~ 1'J 'I-l1n'l'iU~ 1n~ ~'l'l L-ii~ Ln In~ULijtJ~11~ ::fl1£Ji~ er~ 

nUL~1l1l1£J1Ud::£J::L'l~11~Lnu 10 ';)U1Vl LL~~'1~1 m1VlVl~tJu1~(;.J~ LUUU'Jn 

'I-l~1m'l-l~ mj'H~'l~L;m~1l~nfi1~L'I-l~nu1::ntJUtJ~1l19Vh1~Ln~(;.J~U'Jn~'l'l (false positive results);U 

1~ ~'1,rU9'1fl'J1H~unJnrL;m~1l~1'11~191n'l'i~1~tr~ LLn'J 'I-l11l1mun11VlIn~tJU 
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Hippurate hydrolysis 

m~V1~~'[)ul1Li'J'Um~V1~H'l,[)U~lL'[)'UhJS hippuricase ;'lYhmJl~l'Um~MntJ~l~ hippurate 1~ 

n'intJLtlum~Hu'Ut"i!~n (benzoic acid) LL~:::m~'[):::m'U glycine L~'[)m~'[):::m'U glycine ~1~r.:nn 

m:::u'J'Um ~'[)'[) n:BLwB''U vht.l5 m-m nu~ l1bflil ninhydrin nlil :::vh1~Lii ~ ~"hwhHii~~'U m~V1 ~~'[)u 

~1l-J1H1y'h1~~tJm~1~L~,[)LbUrlV1 ~tJ~~,[)'lm~V1~~,[)u~'ll'U~l~~:::~ltJ 1% sodium hippurate LL'i\''Jvhm~ 

L'In:::tll-JL~'[)~'[)o.mJlij 37 ,[)'lPllL'l!~LentJ~ Li'J'U~:::tJ::;L'J~l 2 .ft''Jtl-J'l IiIln~'U~tJ~~l~~:::~ltJ ninhydrin ~'lhJ. " 



ll1AeJ'W'Jn 2 ~ru'&a.JtJ~'Vl1~~'Jb~ii"ll'£l~b:ff'£l Campylobacter ~1t1~'W~~h~"l 

Genus and Growth Growth Hippurate H2S in Indoxyl acetate Nitrate to Susceptible to 30·~g disk 
Catalase 

species at 25°C at42°C hydrolysis TSlagar hydrolysis nitrite Cephalothin Nalidixic acid 

C. jejuni + + + + + + 

C. coli + + + + + 

C. lari + + + 

C. upsaliensis + + -/weak+ + + + + 

~~1: Forbes, BA, Sahm, D.F., Weissfeld, AS., 1998, Campylobacter, Arcobacter, and Helicobacter. In : Diagnostic Microbiology. Mosby, 

SL Louis, pp. 569-576. (Forbes et aI., 1998) 



1 . Campylobacter blood-free selective medium (modified CCDA) 

Nutrient Broth No.2 

Bacteriological charcoal 

Casein hydrolysate 

Sodium desoxycholate 

Ferrous sulphate 

Sodium pyruvate 

Agar 

2. 	 CCDA selective supplement 

Cefoperazone 

Amphotericin B 

3. 	 Bolton broth 

Meat peptone 

Lactalbumin hydrolysate 

Yeast extract 

Sodium chloride 

Alpha-ketoglutaric acid 

Sodium pyruvate 

Sodium metabisulphite 

Sodium carbonate 

Haemin 

25.0 gil 

4.0 gil 

3.0 gil 

1.0 gil 

0.25 gil 

0.25 gil 

12.0 gil 

32.0 mgll 

10.0 mgll 

10.0 gil 

5.0 gil 

5.0 gil 

5.0 gil 

1.0 gil 

0.5 gil 

0.5 gil 

0.6 gil 

0.01 gil 
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4. 	 Bolton broth selective supplement 

Cefoperazone 

Vancomycin 

Trimethoprim 

Amphotericin B 

Lysed horse blood 

5. 	 Buffered peptone water 

Peptone 

Sodium chloride 

Disodium phosphate 

Monopotassium phosphate 

6. 	 Mueller Hinton broth 

Beef extract powder 

Acid digest of casein 

Soluble starch 

7. 	 Blood agar base NO.2 

Proteose peptone 

Liver digest 

Yeast extract 

Sodium chloride 

Agar 

20.0 mg/l 

20.0 mg/l 

20.0 mg/l 

10.0 mg/l 

50 ml 

10.0 gil 

5.0 gil 

3.5 gil 

1.5 gil 

2.0 gil 

17.5 gil 

1.5 gil 

15.0 gil 

2.5 gil 

5.0 gil 

5.0 gil 

12.0 gil 
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8. 	 Catalse test reagent (formulation per liter) 

Deionized water 

Hydrogen peroxide, 30%, stable 

9. 	 Oxidase test reagent (formulation per 100 ml) 

N,N,N', N' -tetramethyl-p-phenylenedia mine 

dihydrochloride 

Stabilizing agent 

Dimethly sulfoxide (DMSO) 

10. Hippurate hydrolysis test reagent 

900.0 ml 

100.0 ml 

0.60 g 

0.02 g 

100.0 ml 

Sodium hippurate broth (approximate formula per liter purified water) : 

Heart muscle, infusion from (solids) 

Peptic digest of animal tissue 

Sodium chloride 

Sodium hippurate 

Ninhydrin solution (formulation per 100 ml): 

Ninhydrin 

Acetone 

Butanol 

10.0 g 

10.0 g 

5.0 g 

10.0 g 

3.5 g 

50.0 ml 

50.0 ml 



1l1F1&:J'IJ'ln 4 Lntu"m,rti./l:an1~~'f)m"l.l'f).:lL~'f) Campy/abaeter spp. CJi'f)mt11Fih'IJ::n~~CJi1.:l"l 

Antimicrobial Breakpoints (Ilg/ml) E-test Antimicrobial Breakpoints (Ilg/ml) Microbroth 

CLSI Subclass 
Antimicrobial 

Agent 

Concentration 

Range (Ilg/ml) 

1998-2004 5 

(1998-2004) 

R 

concentration 

Range (Ilg/ml) 

2005-2009 5 

dilution (2005-2009) 

R 

Aminoglycosides Gentamicin 0.016-256 :S4 8 ~ 16 0.12-32 :S2 4 ~8 

Lincosamides Clindamycin 0.016-256 :S 0.5 1-2 ~4 0.03-16 :S2 4 ~8 

Azithromycin 0.016-256 :S 0.25 0.5-1 ~2 0.015-64 :S2 4 ~8 
Macrolides 

Erythromycin 0.016-256 :s 0.5 1-4 ~8 0.03-64 :S8 16 ~ 32 

Ketolides Telithromycin NT NT NT NT 0.015-8 :S4 8 ~ 16 

Florfenicol NT NT NT NT 0.03-64 :S4 N/A N/A 
Phenicols 

Chloramphenicol 0.016-256 :S8 16 ~ 32 NT NT NT NT 

Fluoroquinolones Ciprofloxacin 0.002-32 :S1 2 ~4 0.015-64 :S1 2 ~4 

Quinolones Nalidixic acid 0.016-256 :s 16 N/A ~ 32 4-64 :S 16 32 ~ 64 

Tetracyclines Tetracycline 0.016-256 :S 4 8 ~ 16 0.06-64 :S4 8 ~ 16 

Breakpoints Used for Susceptibility Testing of Campy/abaeter. Breakpoints established by CLSI (Clinical and Laboratory Standards Institute) 


were used when available. CLSI breakpoints are available only for erythromycin, ciprofloxacin, and tetracycline. 


N/A - Not applicable; NT - Not tested 
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