msnaaounowlouoviso Campylobacter spp.
AuenliansassuasiihenasliTouzainsie g

Antimicrobial susceptibility of Campylobacter spp.

isolated from clinical specimens

Duzan wisgamind™  nitug gniarian \

Piyada Wangroongsarb™ Karun Suthivarakom

AN ApmLrzamAa SRty AMDAY vga aazsAtliyoyuan
Chutima jitaprasartsin Thanitchai  Khamthalang Pathom Sawanpanyalert

T ANTUIAEININAARTANTITUGY NININEANGATINTUNNIE NTENTNAITITUGY
" National Institute of Health, Department of Medical Sciences, Ministry of Public Health

" FFUAATOLLNAIIN

* Corresponding author

Abstract

Campylobacter spp. is the cause of epidemic food poisoning in developed and developing
countries. It is one of the major causes of diarrhea in humans. Campylobacter was found causing acute
gastroenteritis, colitis, meningitis, appendicitis, arthritis, Reiter'syndrome and Guillian Barre syndrome.
Campylobacter jejuni resist to tetracycline and fluoroquinolones group, the resistant rate was increased a
new problem of infectious diseases. Anaerobic bacteria section, National Institute of Health, Department of
Medical Sciences, Ministry of Public Health received the samples from the Emerging infectious diseases
surveillance project and other clinical specimens from hospitals during 2005 to 2009. The samples of this
study composed of Campylobacter spp. 67 isolates as C. jejuni subsp. jejuni 33 isolates C.fetus subsp.
fetus 28 isolates, and C.coli 6 isolates representing the 49.25%, 8.96% and 41.79%, respectively. Nine
antibiotic; amoxycillin/clavulanic acid, ampicillin, azithromycin, ciprofloxacin, cholramphenicol, erythromycin,
gentamicin, sulfatrimethroprim and tetracycline were tested by E-test susceptibility methods. It was found
that all 3 species of Campylobacter had resistant rate to ciprofloxacin and sulfa-trimethroprim but not
resisted to amoxycillin/clavulanic acid and chloramphenicol. Azithromycin had the lowest MIC90 0.125 pg/
mL in C. jejuni subsp. jejuni but on the other side azithromycin had highest l\/IIC90 256 pg/mL in C. coli as
same as erythromycin in C. coli. C. fetus was found all susceptible to other 7 antibiotics whereas C. jejuni
had resistant rate to ampicillin, tetracycline and slightly resistant to gentamicin and C.coli has resistant rate

to ampicillin, tetracycline, azithromycin and erythromycin

Keywords: Campylobacter spp., Antibiotics
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X L2 A ,, 5 o o 3 X
178 Campylobacter spp. WLANRNNT72LNALUUTLNANWRUNLAILAZINAINBIU ANz el
usmadrAyinelimnngaaisesadlurulaevinliiinlen acute gastroenteritis, colitis, bacteremia,
meningitis, appendicitis, Arthritis, Reiter’syndrome ae Guillian Barre syndrome vusiu H3neaunnsdnEnwuan
\T® Campylobacter jejuni A8m3INTTABEIAS tetracycline Lazng: fluoroquinolones LRNNINTWHE
wuAfFalianna ﬂmﬁuﬁﬁsﬁwmmﬁmi(mmim'qsu NINANLNANARINTUNNE] NITNTNANEITUGY a3y
pateansaaaniazannihsedslsaRnmefiuilymluiaeda Campylobacter spp Wazsiaatingan filag
BILIINENLNAFNN 7] AALAIT] 2548 TNT) 2552 aNNNIANENATIRNLINENNTOWIZILENTa Campylobacter spp.
WA FINY ] 1% 67 isolates Usznaunat C.jegjuni subsp. jejuni 14 33 isolates, C.fetus subsp. fetus 14 28 isolates
waz anewug, C.coli 161 6 isolates AniluFaaas 49.25, 41.79 uay 8.96 ANA1AU LHBVINNINAGELMIAINL
SN ﬁi@mﬂﬁ%’]us 9 atimleun amoxycillin/clavulanic acid, ampicillin, azithromycin, ciprofloxacin, chloramphenicol,
erythromycin, gentamicin, sulfa-trimethroprim Wag tetracycline AMEI9E E-test WLANT® Campylobacter INa DA
A o & an . . . . ] & aa -
mmﬁmimmmﬂgmm Ciprofloxacin ae sulfa-trimethroprim LLm1NNﬂWEMQMQﬂWﬂ{]°ﬁQu3 amoxycillin/cla-
vulanic acid waz chloramphenicol Vg C.fetus wuanlasiaentfjTausan 7 sHiaviaunn ws C. jejuni subsp. jejuni
HamsnnsAawn amplicilin, tetracycline WazABABEN gentamicin TNALANYEE WAz C. coli Aasaan ampicilin,
. . . . & L A as .
tetracycline, azithromycin Wa¢ erythromycin @8 C. jejuni subsp. jejuni  {A1 MIC90 summﬂ{]"mux azithro-
mycin ﬁﬁﬁqmﬁﬂ 0.125 pg/mL Turienida C. coli ﬁﬁ’]MICgO mmmﬂﬁ%quz azithromycin Wag erythromycin

Qqqmﬁa 256 pg/mL

ATUA Campylobacter spp., El’lﬂjﬂ% e

unun

L%'a Campylobacter ﬁLﬂummaﬁﬁwmim
@%WizéfmLaauwﬁuﬁwuﬂ@ﬂ‘lumu‘ TulszmFmuania
7 1998 wuamINNTAlIA 64 ALABLTETINT 100,000
AW Tudszinpanigewsnil 1995 A1us18IUL8Y
National Center for Health Statistics, Center for Disease
Control and Prevention fauld Guillain-Barre¢ Syndrom
7,874 Au antszang 250 §uAt BedRanHEIAY
AD ﬁgﬂi"mvifauié’qmywm??'famma comma LAaaule
mazilurlaniaaan (flagella) AARLNINAL AOINIT
gondauetlunisainiedios 3-6% Wity uazls
amnsnilefiuiinnald auvnrasnsiadeifin
annstslnpemsfiduitlewde C. jejuni/ Wag C.coli
ImﬂLfawwz‘luLﬁfamﬂizmmﬁ@m aliuazieeduln
wananilfanuidesananatwileuluti wasinusi
miw?z:ylﬁuimsumL%@E'Tmﬂ’wmmfw@"’wwmwmqLmz
Faiilinuiou E'Emi'fflmﬁuﬁﬁﬁ@miﬁwmmﬂﬁqﬂ
Feneunaslasiunstuiloundminiiuansauuds

ngfamizéwﬁlﬁmmn Campylobacter Amiil
self-limiting %ﬂﬁmi?ﬂHﬂw,fawqm@juﬁﬁmm@quum
3N videeidnald erythromycin A MTluRiss
wazanansa i uAnle ﬁ@mﬁwudﬁﬁﬁﬂﬂﬁu‘éﬁg@ﬁiﬂﬂ’]
ﬂﬁ%quziﬁm%’yuu@ﬂm%wﬁumﬂﬁ%f;uzﬁu°1 L1
tetracycline, doxycycline, gentamicin, nitrofuran Wag
chloramphenicol T} 1980 Austen et al ® WudGediiinng
’?ﬁy@ﬁi@mﬂﬁ%f;m tetracycline lAfNIUNIN R-plasmid
quﬂﬁu wudhideiiaiannsile AaeNLTue ciprofloxacin
uaT ofloxacin AALINGIT Raxnil 1990 Endz
memzwudﬁL%@G?'uﬁﬂ’mﬁfamﬂﬁ%qmmjm quinolone
111l 1995 Hoge et al ® wudnlugaanaut] 1991 dalainwy
mﬁ?ﬁfamﬂﬁ?ﬂfmz ciprofloxacin NG Campylobacter
Tudsznelng Lwimﬁqmmfuwud’]Guﬁmi'g@mﬂﬁ%qm
Nﬂﬂ%gu LL@SL?E@ Campylobacter spp.ﬁwﬂmwdw
1 1994-1995 ﬁfé“m’m’]iﬁfaﬂ’]ﬂﬁ%quz azithromycin
BETEUTN 7-15% ﬁqﬁummwﬁ%ﬁqﬁﬂmﬁ?zﬁﬂm@milﬂ’]
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723913ARALTIR Campylobacter Spp. WATMNBRTINITABEN
Ufjnuzaea Campylobacter spp. AatUTauy 9 7iin
72Ul W.A. 2548-2552

18R WALIBNNS AMENNTLENLTE Campylobacter spp.
Ansatgaaszradgilon

thvihadngaarszanlasinaithezddlsniaie
atiFlmaigiiRglusyndng T wa. 2548-2552 Suauiiaau
1,047 F20819 NN IZUENITOANARU8Y Steelle
warAUY 1984 ° way Corry et al. 1995 lag ldsansing
adli Preston broth (Oxoid, Hamphrie, England) ‘].i;ﬁi 37
°C wu 2499l Tuussennandeendaution asld
Campygen (Oxoid, Hamphrie, England) mﬂﬁu‘lﬁﬁwmm
mfﬂmmaml,%@ﬁ?u%uiu Preston broth a1191 8 ME/ARILIY
wiunsesiianiBauds aun 045 mm finsaguuay
a1VNTLALaTe Brucella sheep blood agar (BSA) (BD,
New Jersy, USA) 131 37 °C uus 48 dialais lunssennia
#flaandiautias 3o Campylobacter spp. A¥AINATD
Lﬂ?i@uimuuumam@dﬁuv\iﬁugl,miummslummzﬁL%@
AU azgninliuuununses

miLWﬁzLLﬂm%'a Campylobacter spp.
ansatfantadgilos

AR NABAIINIINNETLNAR ] 283K Laeay
gniilaluan Hemoculture Waziiad 37 °C 1w 2-109u
ANNABNNIUB Wang et al, 1986’ Waz1N Hemoculture 31
paragauaunAaaanssad fatheinudiidednms
AANEl Campylobacter AxgnawNEan A ANeNANans
a19170447 Lneflusendng U w.A. 2548 -2552 Hauau
yidRu 102 faeee anbuiannzend ansises
Corry et al. 1995° Imellet Syringe lANZIR@A NN Hemo-
culture Uszanns 0.5 mL. VEAMLUATUINIRENTE
BsA thannzkendelaeniiliad 37 °C w48 G7la
TuusstnmaRfeandiauias

msigaidanneaaiainen

wnziaasdeanlalaifliflfdessqns Inaded
Tananenelaladuundnuazuindra fesdadaed gram
stain wazrhameaanysduafldun gnmnifinsidns
L‘%@ catalase, oxidase, indoxyl acetate, nitrate reduction,
HQS production, 3%KOH, motility, hippurate hydrolysis 33
ninhydrin tube test, growth at 42°C FaildFunnsidade
sl C. jejuni, C. fetus, C. coli ANANINT 1

A15197 1 AnaNTAN19T9LARNYBATE Campylobacter 3 1A (Fitzgerald UazAny 2011)°

C.jejuni C.coli C.fetus
Catalase + + +
Oxidase + T +
3% KOH + + 4
Motility + + "
Indoxyl acetate + + -
Nitrate reduction + + +
Hydrogensulphide + + +
Hippurate hydrolysis + - -
Growth at 42 °C + + _
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nagauanlraadasaslfiiuzeng g 1neds
Epsilometer test (E-test)"
wmm@uﬂf;’m%m@u%wi@mﬂﬁ%quz 9 Tiln
Toun amoxycillin/clavulanic acid, ampicillin, chloramphenical,
ciprofloxacin, azithromycin, erythromycin, genta- micin,
Sulfa-trimethroprim, Wae tetracycline taglld E.coli ATCC
05922 uay Campylobacter jejuni ATCC 33291 1fluida
AILAN AN3AAET Subculture 18 Campylobacter spp.
oiler pure colony 111 BSA 8¢l 48 1. 14 Steriled cotton
swab ‘ﬂ’]m%ﬂ Campylobacter spp. ‘jm@ﬂu brucella broth
Aol dAnau 1 Mcfarland 1nelfiAT 04 Colorimeter vi3a
WBLNU Mcfarland standard 1 Steriled cotton swab sl
quaslu brucella broth Alddeld wiluileys Muller ()
Hinton agar (BD, New Jersy, USA)ﬁﬁ 5%Sheep blood agar
I E -Test Strip (AB Biodisk, Solna, Sweden) a3UUaNL
zdauaztind 37 °C luusstnmefiieandauias
U1U 48 ‘ﬁllfﬂmmm%ﬂu Inhibition ellipse zone WALIUN
pnudaduresenfiaadauas inhibition elipse zone L
Apnnalanesdasiatnuazan MIC, MIC_ uazMIC_sialil

NAN5AAE

mnmmmm%@ Campylobacter spp.“ﬂﬂqrﬂm
wuafiFelFannia Tull w.e. 2548 Tall w.A. 2552 @anen
Lbein L%@ Campylobacter spp. 161 67 isolates W11l Campy-
lobacter jejuni subsp. jejuni 33 isolates Campylobacter
fetus subsp. fetus 28 isolates WAy Campylobacter coli
6 isolates ﬁmﬂu?ﬂﬂm 49.25 41.79 UAa¥ 8.96 Md
ANAL N@mmmﬂ@umwifmmﬁﬂ Campylobacter spp.
fusnldanmedndiasrasnUfiouraiaie g
mj‘wﬁl 2 WU Campylobacter jejuni subsp. jejuni YN
isolates lasieenUfjiauy amoxycilin/Clavulanic acid,
azithromycin, erythromycin Wag chloramphenicol C. coli
nnaneiuglosiaaiious amoxycilin/clavulanic acid,
gentamicin  Wae chloramphenicol Campylobacter fetus
subsp. fetus N isolates lasiaenUfFous ampicilin,
amoxycillin/Clavulanic acid, azithromycin, erythromycin,
gentamicin, chloramphenicol k&% tetracycline )0 isolates
40418 Campylobacter fanalasieeniljdous 2 oila

A amoxycillin/clavulanic acid iag chloramphenicol A

A1519% 2 nanIVAaaLANNLTaEa Campylobacter spp. Nuenlfansetegtlog

AU TIuLTiAsNg

Organism C.jejuni subsp. C. coli C. fetus subsp.
jejuni fetus
No. of isolate 6 28
Ampicillin 83.9 83.3 100
Amoxycillin/ Clavulanic 100 100 100
acid
% Sensitive | Gentamicin 97.0 100 100
to antibiotics | o noxacin 33.3 16.7 78.6
Sulfa-trimethroprim 33.3 52.2 78.8
Azithromycin 100 83.3 100
Erythromycin 100 83.3 100
Chloramphenicol 100 100 100
Tetracycline 57.6 66.7 100
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Campylobacter jejuni subsp. jejuni ﬁﬂﬂ?ﬁ@ﬁi@mﬂﬁ%quz
ampicillin, gentamicin, ciprofloxacin, sulfa-trimethroprim,
tetracycline uaz C. coli fin1sAedasliious
ampicillin, azithromycin,erythromycin ciprofloxacin,
sulfa-trimethroprim, tetracycline ‘WUQ'WL%@
Campylobacter ﬁqmmﬁmﬁmig@r}iﬂmﬂﬁ%au: cipro-
floxacin Wag sulfa-trimethroprim

ANANINR 3 18 C. jejuni subsp. jeiuni TH3AN
MIC_ aesemjiauz azithromycin PTIgAYINAL 0.125
mg/mL usluaneReniuda C. coli 7ilvAn MIC_ 281
81U Taue  azithromycin WAL erythromycin g4gALINML
256 mg/mL

3o Campylobacter spp.ﬁy/qmumﬁﬂ ke MIC_ w83
#1fj Uz ciprofloxacin waz sulfa-timethroprim  tvinmy
32 L‘dg@ Campylobacter jejuni subsp. jejuni Wag C. coli
lviein MIC_ aeaenilfjTiaustetracycline Wvinfi 64 uslide
Campylobacter fetus subsp. fetus 1iAn MIC90 ARIEN
Ujjiuz tetracycline Wiy 4 uazwudn A MIC_ 189
U Touzatinge < sl Campylobacter fetus subsp.
fetus @IUNNTANANNGN Campylobacter jejuni subsp.

jejuni wag C. coli

AN97199 3. AN minimal inhibitory concentration (MIC) NG Campylobacter spp.

Organism C. jejuni subsp. jejuni C. coli C. fetus subsp. fetus
MIC, | MIC MIC_ MIC MIC, | MIC
(pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL)
Ampicillin 0.38 24 1 12 0.38 0.75
Amoxycillin/ Clavulanic acid 0.25 1 0.38 1 0.125 0.38
Gentamicin 0.19 0.38 0.38 2 0.5 0.75
Ciprofloxacin 16 32 32 32 0.125 32
Sulfa-trimethroprim 0.25 32 32 32 2 32
Azithromycin 0.047 0.125 0.125 256 0.125 0.19
Erythromycin 0.25 1 0.38 256 0.5 0.75
Chloramphenicol 1 2 1.5 2 1 2
Tetracycline 2 64 0.064 64 0.125 4

Jansniua

nsAneluasaiinudnde . Jejuni subsp. jejuni
WAz C. coli aunTnuenlAaNNABENUABA WAZAIBEN
AANTY du C. fetus subsp. fetus aH1TDLENbAANN
Fatnadeayinii %’@g@lumi’mﬁ' 2 uandliiiudnge
Campylobacter spp. ﬁﬁmﬁmiﬁfamﬂﬁ%quzmq “] *anel
1ila uaTWUNA MIC 409N IANENATITI B e
MIC_ aasnsdnenlustassmaAnuanIed 4 wudn
Campylobacter #a 3 ailafiuenldannnnsfnenafsisa
MIC90 piaein Ciprofloxacin Qﬁu m@amﬁmﬂ’mmmm
annsldenfaoudluladnduasineandsaesanly
Fathaliedndamumsnei 5 Ussmawnundtewsnn
uazglsd wunsiasesn Ciprofloxacin fafatas 36 uag
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14.8" MNAALITUNYN UWAZENWLIWTe Campylobacter
o & & . Xy
spp. snAmsthutevluiiony Wedn uaz Waln Gonwy

A 1% an a = o &

dainnsmnAaesEnUdaurimiewiuluiileny uaz
\aln Aeennga quinolone WazifluamsueaINThase
nTlrade Campylob 1 ¥ C. jejuni
HNANULBILTE Campylobacter spp. LatlanIE C. jejuni

L . a4 e o i ax
subsp. jejuni waz C. coli IniztAtnfufanuInendouy
ngx Macrolide anAslunailany tadouaz aln
v o =1 P 4 & .. L.
aanAfeduNITRetNgulume C. jejuni subsp. jejuni

L = = ¥ ax
waz C. coli vy vraenalunaanmsldendidous
lunsinelsalunruuaziiasiudszniuenlignads @

' ] A aa = a = ]
aswmsransneseslfiougluauispasinsAnmsaly



AN999 4 NN9LfFeLiiguAl MIC90 289ia Campylobacter spp. NUANIANENALTIENURAFA1UTENA

C. jejuni subsp. jejuni C. coli C. fetus subsp. fetus
Baserisalehi | This study | Baserisalehi | This study | Tremblay C. | This study
Antimicrobial agent M. (2005)" M. (2005)" (2003)"

(pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL)
Ampicillin 256 24 256 12 4 0.75
Ciprofloxacin 4. 32 4 32 1 32
Erythromycin 32. 1 32 256 2 0.75
Ciprofloxacin 16 32 32 32 0.125 32
Gentamicin 32 0.38 32 2 1 0.75
Tetracycline 256. 64 16 64. 128 4

= & A A e 1 & o & an Ao 1% A o e
MI19149N 5 L‘H@’ﬁﬂ‘ﬁWVINﬂWUﬂuLﬂ‘ﬂlﬂuLu@ﬂmq LN mﬂg‘muwmwmnmﬂummmmmﬂixmmim
(Rerkamnauychoke W., 2006)"

Campylobacter sp.
Streptococcus sp.

Yersinia sp.

Livestocks Microorganism Antibiotics residue

Salmonella sp. Tetracyclines
Campylobacter sp. Sulfonamides

Porks Echerichia coli O:157 Quinolones
Bacillus cereus Macrolides
Streptococcus sp.
Yersinia sp
Salmonella sp. Tetracyclines
Clostridium sp. Sulfonamides

Beef Echerichia coli O:157 Aminoglycosides

Penicillins

Chicken meat

Salmonella sp.
Campylobacter sp.
Echerichia coli O:157
Enterococcus sp.

Listeria sp. ,Yersinia sp.

Tetracyclines
Quinolones

Aminoglycosides
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FeanunIdaatuiaglldan campylobacter fuiluamnaadisagaarsziaafinisraanaes
desiasnsusainnguvigaslsaililan lfun Ciprofioxacin Fswudhddnsansienanniign faya
ManaildannsAnmaznazsuliunnd wazyaanIIaIstigy inAnaaszinlunadenld
edhuasdnsananNszdaseda IiEnsldiedgnieuasmanzan mavspanihszimsiiamnans
deatasiianaflusras 7 uanifhuefoufoufsrenisldendfFurluladnisas
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