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Background: Campylobacter is the most common bacterial cause of food-borne infection in
developed countries, and handling or eating of contaminated poultry products was reported as the
major cause of human campylobacteriosis in sporadic cases. This study was performed to
investigate the prevalence of Campylobacter in patients with diarrhea and raw chickens of grocery,
and identify the species by multiplex PCR and determine the genotypes of isolates by Smal pulsed-
field gel electrophoresis(PFGE) profiles.

Methods: Eight hundred and fifty six stool specimens obtained from 773 hospitalized patients
with diarrhea and 16 raw chickens purchased from grocery were tested. Karmali' s charcoal based
selective medium and Campylobacter enrichment broth were used for isolation of Campylobacter from
patients and chicken, respectively. And membrane filter method with sheep blood agar was also
used in both two cases. Isolates were indentified with PCR, PCR-RFLP, and biochemical test. And
genotypes were determined with Smal PFGE profile analysis.

Results: A total of 13 Campylobacter strains(1.7%) were isolated from 856 stool specimens of 773
patients with diarrhea, nine isolates were C. jejuni and four were C. coli. All of 16 raw chickens were
contaminated with Campylobacter spp., and both of C. jejuni and C. coli were detected from eight
chickens. From the Smal-digested PFGE profile analysis of nine C. jejuni strains and four C. coli
strains isolated from patients, eight types and four types of PFGE profile were obtained,
respectively. And 15 types and seven types of PFGE profile were obtained from 23 of C. jejuni and
11 of C. coli which strains were isolated from chicken samples, respectively. The several isolates
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showing the different PFGE patterns were detected in the same chicken. Three PFGE patterns of
C. jejuni isolated from patients were observed in the chickens. One type of C. coli PFGE profiles of
the patient’ s isolates were the same as that of chicken.

Conclusions: The prevalence of Campylobacter infection is not high compared to the other
countries, but most of raw chickens are contaminated with Campylobacter spp. Several genotypes of
C. jejuni and C. coli are contaminated in the single chicken. The PFGE patterns of some human
isolates are the same as those of chicken so that human infection may be originated from the
chicken. But the reason of low infection rate in human in spite of the very high contamination rate of
chicken should be clarified in the near future (Korean J Clin Microbiol 2002;5(1):35-41)
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Cary-Blair Transport medium : Cary-Blair Transport
medium 12.6 g2 991 mLel| ol 121¢, 1583 29}
3k tF-S . 1% calcium chloride 9 mL& 7}tz B4
¥ 15 mL cap-tube©]] 7 mLA EF35}o] YA H #5}o] ALE-
Sk},

FBP solution : Ferrous sulfate 2.5 g, sodium bis-

r

ulfite(Sigma) 2.5 ¢ 2 sodium pyruvate(Sigma) 2.5 g= 100
mLe] FFol Fola o pEtato] 10 mLY 2535k
W Egste] AR8-53l T

Karmali' s antibiotic supplements stock solution :
Sodium pyruvate(Sigma) 1000 mg, vancomycin(Sigma) 200
mg, cefoperazone(Sigma) 320 mg 2 cycloheximide(Sigma)
1000 mg-g 100mle] F{FFol Fo|la o E Tt 10
mLA FF35ko] 70T o B aat AHE-SHGi T

CSM(Charcoal-based selective medium, Karmali' s
formula) : Columbia agar base(BBL) 21.25 g3} activated
charcoal powder(Sigma) 2 g 485 mL2] =F50] =<1 ot
2. 0.5% hemin solution 3.2 mLS 7}sl3 121¢C, 1587t
APE AL S0CE 25 B U, FBP solution
5 mL¢} Karmali s antibiotic supplements stock solution 10
mL< 7 7Fsk L Petri dishel] &5-5ko] W H wst AHE-
skt

BAP(Blood agar plate) : Korea Media LTD2] | &
(Brain-Heart Infusion agar base, 5% defibrinated sheep
blood)& 74 stf AH-&-3FSA T
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CEB(Campylobacter enrichment broth with Karmali s
antibiotic supplements) : Brucella broth base(BBL) 14 g<-
485 mLe] ZEHFol =< t}S, 0.5% hemin solution 3.2
mLS 7}sla 121C, 1583 ndE et S0C R &
T2 233 18, FBP solution 5 mL$} antibiotic
supplements stock solution 10 mL-S % 7}3} 32 250 mL2]
media-bottleol] 100 mLA #-F38lo] YA H sl L83}
Atk

o] 2} ¥ %] (Membrane filter method) : ©] 2] <F 44]
b F<F BAPE 37C Wi g7]ol ¥o] WS Ads] dx
A] 1 t}. Membrane filter(Millipore, 0.65 m pore size, 47
mm diameter, mixed cellulose ester)S BAP¢|| &&= &
Wal g, mi S e 549 300 4E 3 ste]
membrane filter®]ol] Wojreg] 31 37 CoA 1A 7HESH &
A7 B, BaE AMCZ filters A AHA Hof
] 22 candle jare]] ¥ o] wl 3} A T}

32 B A Campylobacter®] & 2] : Cary-Blair
transport mediume]] E ¥ ¥ = 2 AW E-S BHI
broth 2 mLo] & tubeol] ¥ 11 vortex3dt T}-2 1 Wl Fo| = Z
dlod CSMol| =83} a1, 300 L= # 3Fo] BAPo|| o] 7} uj
I o2 HFsA e HF3 CSMI} BAPE Candle-jar
of ¥ 31 37l A 5L3T mf FetA 2 A FH o4l = =
s et

Al Bl X Campylobacter®] 2] : 743 Yt
ol 39 & #e} 25 g2 4 Fdte] 100 mLe] CEBl| 5 &
B EAS »8h 22 AE] 2 candle jard] @31 37C
shaking incubatorol] A 50 rpm . &2 103t wwtali o). o]
AA &MY F 10 mL3 F &te] thA] 100 mLe] CEBe] 3
FokaL 37C, 50 rpm o= 4|3t W] S 3 g 225
2CE L3 23-24X7F ZHEtg T ZT 200 UL E
25ke] 1,800 £L2] 0.45% salineo 2 101]4) AW 2 3]
A gk &, o] F 108] ¢ 1,0008] (K= 10,0000H) 3] A 4 &
2 3to] BAPd| filter's] ©. 2 A 23T} 42°Co| A 34 7F
were 5 4R e Aehe Qe om, shitel BAP
of 2, 27, $ASA Fol A2 vhe He] EA
A% 22 A4 el Fehe A ass.

Multiplex PCR : C. jejuni®} C. coliS 57 3}7] 93}
multiplex PCRS- A] 38 5} $ T}, A}-8-F primer: Linton %
[10]e] A <ker A o &, C. jejuni2] hippuricase geneol] E-©|
2 ¢] HIP400F (5 -GAA GAG GGT TTG GGT GGT G-3')
¢} HIP1134R (5 -AGC TAG CTT CGC ATA ATA ACT
TG-3"), C. coli®] aspartokinase gene ¥ -2} downstream
open reading frame< ¥ 33} CCI8F (5 -GGT ATG
ATT TCT ACA AAG CGA G-3 )¢} CC519R (5 -ATA
AAA GAC TAT CGT CGC GTG-3' ), 18] 1 C. jejuni®} C.
coli®] rRNA genec]] £-o]# ¢l CCCI609F (5 -AAT CTA
ATG GCT TAA CCA TTA-3" )2} CCCJ1442R (5 -GTA
ACT AGT TTA GTA TTC CGG-3' )& & 3% o] H, o A5
= ZZ 80| A7) 7H2} 735 bp, 500 bp 2 854 bpo] t}.
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Gram 927} Campylobacter2 214 5= %S BAPO
Turele] 243 FUAL 100 4] FFGo] FHA2
o, B2l CBT lysis buffer(15% Chelex-100, 1% Brij 58,
1% Tween 20)Z5 7}l 1587 = B =93 &
13,000 rpm e = 33-7F YAl #-2] st 5 S DNA
template 2 A}-8-3}%3 T}, PCR ¥F-2-o -2 Tris-Cl (pHS8.3) 10
mM, KCI 50 mM, MgC,, 1.5 mM, dNTP (Roche) 0.2 mM,
Taq polymerase 2.5 U(Roche), primer Z} 0.2 pmol©] ¥ ==
lo] 45 plL2 9HE11, of 7] o] DNA template 5 #LE 7}3}
o] TH9 2 50 L= Skt vE-g-2 2 94T 30%, 52C
30%, 72°C 60%Z 35 cycle ¥FE3 o, vts A
denaturation2 94C 3+, HF-g- & extension< 72C 1022
2 39t} SF A2 1~2% agarose (50 pg EtBr/mL)o]|
1719 Felo] Aol 2Aeol 4] SHelasc.

PCR-RFLP : Multiplex-PCRol| 4] C. jejunis} C. coliZ %
A E A & 7FE= PCR-RFLPE %% 314t} PCR
primer:= Marshall S [11]¢] A ¢FgF CAH16S la (5 -AAT
ACT TGC AAG TCG AAC GA-3' )¢} CAHI16S 1b (5" -TTA
ACC CAA CAT CTC ACG AC-3" )& Campylobacter spp.2]
16S rRNA geneS- target . & 3}, o A& & FZALE- 9]
7]+ 1004 bpo] t}. DNA template©] #] % ¢} PCR ®+-&-ol
o] JB-u] = oro] multiplex-PCRT} FU 8l 31, vh-g-271&
94¢C 30%, 52°C 30%, 72°C 90%E 35 cycle HH&E-31] ©
w, B8 A denaturatione 94¢C 3%, ¥H-S . extension-&
72C 1082 2 39t} FZAES 2% agaroseo]| A 7]
=3}lo] QIAEX II Gel Extraction kit (QIAGEN) 2.2 7 ]|
T AGEAR ATal et A EiAE a7 ol Ddel
(New England Biolabs)<-, 717 o] Qs 7% Bsrl
(New England Biolabs)S A}-8319th Avte 32458
3% agarosedl] A 7] Balo] UVE &HeQl, Marshall 5] 24
Fhof vl wste] 4 5k

PFGE : PulseNet (CDC, USA)2] rapid PFGE protocol[12]
o F3kod A1kt =, BAPo| A 42C, 24-48A] It ulj
3} 7 3] 2% phosphate buffered saline (PBS, 0.01 M
phosphate buffer, pH 7.4, 0.85% NaCl)ol] #©] McFarland
Y% No. 3.00.% Bt3Q]t} o] & 1 mLE d4lEel s &
HAFE 200 L] PBS&Z Z©] proteinase K 50 #L (10
mg/mL stock solution)”} 591+ 1.5 mL microcentrifuge
tubecl] ¥ 1 & 41& v} TE buffer (10 mM Tris, 1 mM
EDTA, pH 8.0)°l =<l &% (200 #L)2] 1% SKG agarose
(SeaKem Gold agarose, FMC)2} 43¢ plug moldel| &3}
Gt Zo17 plugE 5 mLe] cell lysis buffer (50 mM Tris,
50 mM EDTA, pH 8.0, 1% N-lauroylsarcosine, 0.1 mg
proteinase K/mL)7} @71 50 mL tubeol] ¥ 11 54C
Zo| A wwtshH A 1538-7F lysissF$3 o Lysis7} £ plug
2 247} 2027t SR/ 13], TE buffer2 33] A 2319
o} A & o] B plugE Smal buffere] ¥ 31 1087} dialysis
3t t}2 40 U9 Smal (Takara)o] E3H Smal buffer 100 u
Lo ¥ o] 25 ol A] 3A] 7HE <t digestiona} i th. 2] 2] & »f
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Table 1. Incidence of Campylobacter spp. from patients by
sex of patients and species of isolates

% Incidence (no. of isolates)

Species
(no. of isolates) ~ Male Female Total
(n=440) (n=333) (n=773)
C. jejuni(9) 0.9 (4) 1.5(5) 1.2(9)
C. coli(4) 0.7 (3) 0.3 (1) 0.54)
Total(13) 1.6 (7) 1.8 (6) 1.7 (13)
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Fig. 1. Incidence of Campylobacter infection from patients
with diarrhea. (A) By month ; (B) By age group.

%1 plug®} size marker (lambda ladder PFG marker =+ low
range PFG marker, New England Biolabs)Z 0.5X TBEol| &
Q1 1% SKG agarose gel2] wello] 7]$-11, 1% low melting
agarose (Sea Plaque GTG, FMCO)Z HIE & A & o
agarose 2 CHEF mapper™ (Bio-Rad)el #}2}s} 31, auto
algorithm ©. 2 14 C, initial switch time 6.75s, final switch
time 38.35s, gradient 6V/cm, included angle 120, running
time 18hZ A71gd 5ttt A7 Eo] 1t agarose ™

< EtBr 8N (3 ug/mL)ol X s}e] 1587 A3 a, =
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Fig. 2. Multiplex-PCR for identification of C. jejuni and C.
coli. M : 100 bp ladder ; lanes 1,2, and 3 : C. jejuni ATCC
33291, H775BC, and CZO S, respectively ; lanes 4, 5, and 6

: C. coli ATCC 33559, H480C, and C20-M, respectively.
Both C. jejuni and C. coli could be amplified with primers
CCCJ609F and CCCJ1442R showing 854 bp PCR product.
C. jejuni, showing 735 bp band amplified with hippuricase
gene-specific primers HIP400OF and HIP1134R, could be
differentiated with C. coli showing 500 bp band amplified
with primers CC18F and CC519R.

t}. < = agarose gel AFZ1 S scanningd}o], Molecular
Analyst 1.0(Bio-rad) program 2. 2 23} % t}. Similarity
+ band based similarity coefficient 3= dice coefficientZ 7]

A&} 11, clusteringol] & Ward algorithm=- A}-8-3} 53 o}

Z2

7739 o] AAZ AR HE A H S = 856709 AA
=139 Oﬂ X Campylobacter spp.7} &2 E] o], ok 1.7% 2]
22142 Ye ). Multiplex PCR-RFLP 2 hippurate
7hrEsl AALR 3 A3 o] F 9xFIF C jejuniol
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2 E 75 153(C16-S) = F 7% 25 & D35l+= PCR
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Fig. 3. Smal-digested PFGE restriction profile of isolates. (A) C. jejuni ; (B) C. coli. Dendrograms were constructed with band
based similarity coefficient (dice coefficient) analysis and Ward clustering.
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