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A F7Fea Yo mEA I FE8HI e FA4E 2 2 JHEFe
3t R AESA kAo Al AnbH oz AA FEHI e HA
o %9 Ut ulg oHRYAY Listeria monocytogenesE 4B EF
RIHR] AFE Aded A3 £ 2 WY Vel AEHEA =S
23 AR FeAE Ad 1980QtiFH AEFS WAz g AW F
e e ANEE A g AT ol tE o] vie] T
A 718ta Qlvh BadAe AF fradle A9 AFFAA H2 A4
3lA ¥ =3 Y Yersinia enterocolitica®t Campylobacter jejuni/coli
o AR £, AW, HdA L FEF & FAHLE aUEx
Al g,

=]

1. Yersinia enterocolitica

Yersinia enterocoliticay 19399 Hz=2 Algo =z iy EEHIJoH
o] Aol g AAH] EFSG ATE FIF FA= x240]9
Frederiksenolth. 1& 8 R vlxoA A=A A2 502 FH
FYE Yo v YES FEAt Agols o] #FE] Pasteurella
%31 fASltlE ol f 2 Pasturella pseudotuberculosis® HFE o,
FEE TEdte AT &$@93 3 Bacterium enterocoliticum %
o2 PR Q. a8y A FEC] Pasteurella 3+ A3 3
2o AE #AF a2 o] AFEE AEE £(Genus)oE2 EF3
AL FAINAY. 1v H2EFS LA ZF2 A Yersing oL
wA  Yersinia enterocolitica £ WHIAT A o] Fee v
enterocolitica, Y. pseudotuberculosis, Y. pestis 5 % 6719 @57} <
4H o2 F 23 tHSchiemann, 1987). 3 % Scandinavia AWoA 2
g v BEL dAoz A7t FYPEHAY OF AEHA AA =X
oAl o] MAE EA/t HuHA

o] M#el A=A 973 (gastroenteritis), d ¥ ¥ (lymphadnnitis), &



@294 (terminal ilitis)3 2 FAPo] FE FAHAZ AHGHULY,
FE5,2%, 95 %9 9% ¥ ZAEA Fvl(erythema nodosum), 3HF,
A2t 4 (endocarditis), 1 7, BH D 3 #-¥o] dvE 771 B3dE
F o8 FEU7] AFSHAT 197080 F o) FRHE FYS v R
o2l A Y. enterocolitica®) &% H4 AFAS E9 At 99
A BaEa glo] ool HAYUE RV AFEo] MYFEESS
dgder FYPASA FHHAUT A, LA E,FH, 70 R FBFEC] B
TEZ wEHFA oy, a9 x A F(Swaminathan, 1982; Tacket %,1984)
¥ &84 (Lassen, 1972), F¥(Aulicio %,1983), &3S (Marinelli
51085 FAAME o] Aol BIHUL o] F& UAE YorlE nE
FlAES vnd 35 &l vig RrldEed H27A] F8AIHA
oy WALERAA FAT & Ae TYA v E(Stern F,1980)
ojzt= A w & cold chain systemo] dWdEH I e A FEHRA
A AE #4lo] BopAln gt '
Yersiniosis 2 EEle FAHE FEFE dAFHoR AR FAE
Tkt Q3 HALE TN & SEFY AT BFo] FRFAHE F
A R FAVTEH A3 FAS T B2A yersiniosis®] HF 3
AR FAHY olzAes TIslnz FF YUy £3,5A4 =28
4 gl gich

1. ¥ 2 24

Y. enterocolitica® ¥4 #7174 ¥ 4 TWTF22A FUAFEFI
8o AR FEAA 34 9F AMERZ TEAHALLFETE B), A
dF 9 24 H9F@(EAY Tt #EA)S dodlE el
ot} Yersinia & FoAAM HEFE F89 FA=EE Y. enterocolitica= A3}
313 E Ao wel 7 biotype(Wauters,1970; Brenner,1984)7F ¥ 1.9 s} 9]
ou(Fig 1), B AXHd A3t HEY G3LAe Eol4d o
2} oF 50709l ¥ F(serotype)l2 EHATHWindbald,1979; Bercovier
5.1979). = FY3 AT FX biotyped} phage-typeZ A E @} Y.



enterocolitica®l BZT/ABEY/BAY L SFENAHS HAgFET, 0:1/3/1
g2 Azt A, 0:21/5/XI ¥ okEC A, 0:3/4/VII, 08, 0:9/2/X #L
A ghA 2 SR oA HYgAdo] gt

Lipase and Aesculin hydrolysis

+ -

|
Biotype 1 Indole

r -
Biotype 2 Xylose
* ' ] -
V.P. \A
* = - 1 | -
Biotype 3 Inositol Biotype 4 Biotype 5
+ -—
Biotype 3A Biotype 3B

Fig 1. Dichotomous differentiation of biotypes or biovars of Y. enterocolitica.

U 719 200 e vAYEL BEEAYS FEE BY, 4o ag F
Tl Esten ALHE 2x:AA 4A AEEHE Aoz YEnETh
Lovett et al(1982)2] d@9 ¢3d Table 1-13% Zo] AUS 3, AUS
315+ 51.7CoAA &4 E D-value’l 258 U&H 3, 57.2CAA &A%
#ol 5-68 A=Y, 28y 3719 FAFF ZF pastuerization X0
A2 D- value® 1¥ wwtolt}. watr] o] A §42< 714 4+
Z38AA A APEAE & Qo gdd.
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Table I -1. Thermal resistance results for three Y. enterocolitica strains.

Strain Temp(T) D- value(min) Z- value(C) Cor. coefficient(r)

Aus 3 51.7 236 5.78 -0.975
234
57.2 6.5
5.8
62.8 031
0.26
Aus 31 51.7 256 5.22 -0.988
299
572 46
46
62.8 0.24
0.18
C1017 57.2 14.7 5.11 -0.999
121
62.8 0.96
0.87
68.3 0.09
0.09

From J. Lovett et al (1982)

2. ¥ 94 (pathogenecity)

Y. enterocolitica ¥Eldol st WdY R 8BHAH S FEI}= A
o] #olutx Faditt AT vE AT I dE P A3
2 Aol ke Hirh o ofF gAdA vk HZ HAdE
AR e QA7 AM4ALT okt plasmid ol EATTE AHEE 7]
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22 34 HY9A {5 & d9sHE 4750 ¥¢3 #9531 Qi) o
A9 £F FIFA invasivenessE FAH 3= £ 22 E guinea pig eye
infection, mouse fatality; mouseo] w3+ diarrhea F24 Sl Ut 3
A4 Y. enterocoliticas 4 (virulence)ol 78 A} F&d A, 2FHF7t
Aom, g #F % H(Fe)it &7 FAY 39 mouseE A AlF F
Aot HEd #F7 7 B oS 2 7HA 1A Qlth

#FF9] d3 F(serogroup): FHNAE serogroup 0:3%F 0:98¢] $A)
33 CanadadlA& 030l HFoxe 08, 052780 247t WA S
A e Aoz YeEhva Jdoh. v 1978-19899 Ateol $13E #A
A g FF] 40% ool 7|Ed nvEAP R ERIANE FFE
Yebstth mEkA Hdde] Aoz JEY L AP o FAHA
%e Aoz HQITh

QHER FS54 s HYAdTFI A3 E T 52 (enterotoxin)E
yst gene APEE2A 25T o]dtolA AitsElE Bt stAIvt WA &
F7t 25 A54E QAste AL ohUrh o] AFo] Bitde FE4E
enterotoxigenic E. coli7t A2}3t= enterotoxind FAMY Aoz el
th(Table 1-2 #X).
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Table 1-2. Prevalence of yst in Yersiniae: hybridization with a yst probe.

Species O serotype No of tested No of
strains yst’ strains
Pathogenic
Y. enterocolitica 1 1 1
' 1,2a,3 1 1

2a,2b,3 1 1
3 35 35
5,27 8 8
9 28 28
4 2 2
8 4 4
13a,13b 3 3
18 1 1
20 2 2
21 3 3

Nonpathogenic

Y. enterocolitica 5 14 0
6,30 5 0
7.8 10 0
10 1 0
13,7 3 0
14 4 0
16a,58 4 0
22 1 0
47 3 0

Y. pseudotuberculosis 1B 1 0

Y. frederiksenii 5-16a,58-48 7 0

Y. kristenseii 11 2 2
12 2 2
16 1 0

Y. intermedia 40-48,52-53 5 0

Y. aldovae 21-NT-52 3 0

From 1. Delor et al(1990)



YA} #EY plasmid FF: Perry and Brubaker(1983)& Vwa
plasmid®] &A1& #1391, Potnoy 5(1985) Yersinia spp.ol &3}
= plasmid® pYVE @334t 289 ¥H94d #FE2 PP @A
glo] 40-48 Md plasmid(Potnoy %,1981)E 7FX3 glow, u|¥dAd o
Zyt} agar WA Jee] @A77 gzt B3, 37CAA Adists F<t
plasmidg& 44 A} Vesikari 5(1981)% serotype 08, O, 0:3¢4]
A 42~ 47 Mdal®) plasmidE <13t cH(Table I-3).

Table I-3. Presence of plasmid DNA in various clinical isolates of Y.
enterocolitica in relation to biotype and serotype.

Biotype Serotype Plasmid DNA present in:  Approx. size of plasmid

1 0:5,-6,-7/13,-10 2/ 12 <35 Mdal, >70 Mdal
2 0:8 2/ 3 42 Mdal
3 0:9 17/ 19 44 Mdal
4 0:3 16/ 34 47 Mdal

From T. Vesikari et al(1981).

Portnoy 5(1984) ¥ Boelin 5(1985)2 37ColA wl¥d o £zt
duyde] §A4L plasmide AHE Hedy Hudgoen o d¥EE
yop protein®. 2 HP3Ach o2 e AS S 26T wjFstd
FAsAgornz 2EEHol U&S #HAFHHUT Bolin F(1982)2
60-75 Kb plasmid®} virulence® #HAL F33}AH. ¢]E plasmid=
V(Mr 38,0000 @ W antigen(Mr 145,000) 43 #d=0 25mM Ca”
A AdE Aol ALY HIFHAYG Gemski F(1980)=
pathogenic plasmid®} Ca 9&4 9] #dAME A3t} Martinez(1983)
X virulence plasmid$} outermembrane proteinlfomp)® <] #AE R i3k
uh gith

HAEEAR EA: HYA FFE HTAA 49 o9 salicing HaE
4 ¢l o u(salicin -negative), 25CA] esculing 7I+EdE & = A
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o2 » a9 (esculin - negative). £ Ca-dependent %<& Uehdd.
a2 9% A7HS-F A (autoagglutination: Laird and Cabanaugh, 1980),
Congo red &% 4 (Riley and Toma,1989; Kapperud %,1990) S°l Aot
(Table 1-4).

Table I-4. Virulence markers in Yersinia enterocolitica.

Tests Virulence markers

Animal models Guinea pig conjunctivitis(Sereny test)’
Mouse conjunctivitis1
Mouse lethality1
Gerbil lethality®
Soukling mouse lethality1

Mouse intestinal colonization,fecal
excretion®
Rabbit diarrhea’
Intestinal fluid accumulation with culture -
filtrate
in suckling mouse
Tissue culture Adherence
Invasion
Cytotoxicity, 37C against HEp-2, HelLa
cells
Antigens Serotype 0:3; 0:9; 0:5,27; 0:8; 0:1; 0:1,2.3
Quter membrane proteins(omp), 37C
Biochemical Ca dependence,37 T

Autoagglutination,37 C
Congo red uptake, 37 T
Salicin—negative,37 T

Esculin—negative,37 C

"These properties are plasmid-mediated(42™48 Mdal).
From D.A. Schiemann(1987).



AE2A ol§ 75

< virulence plasmid®]
]

ool 71&® vish 2ol WY A% wUsH
# 43 FlA 7PF Solsd AT 3
zAE Fste Aol A #9B Yool @

b A
e
4wy

3. 2% ¥ (Detection method)

Y. enterocoliticax B% &X7b vi¢ =g7] W& X7} v ¢ wWe
N BETG FEL FLde A4 9AH 7AEG FEHE (cold-
enrichment)3l= Ro] F23}t}. Yersinia enterocolitica®] W3 Z7]
AT A= PBS(phosphate-buffered saline)ll sorbitol 1%, bile salt
0.15%% #H7}¥ cold enrichment o] ©]-& A H(Pai et al.,1979). Vidon
7} Delmas(1981)¥ 9f°] peptone, NaCl, cycloheximide® %38 %
3% A7E 9 v vl Wauters(1973)= Modified Rapport broth&
o]-&-3fe] 22C-25TCel A 2-543 w3t o] ¥iA& serotype O:3H)
ol A3t} ¥t} Schiemann(1982)2 pre-enrichment& 2 2 yeast
extract- rose bengal broth& selective enrichment & 2.2
bile-oxalate-sorbose broth& A£33929, Inoue®t Kurose(1975)=
selenite ¥l ] & enrichment8 22 AH&3 vl Qo).

8 Ay EYE 93 Schiemann(1979)c] 7&3 CIN(Cefsulodin-
Irgasan- Novobiocin) ¥l 2| = Y. enterocolitica®l A ¥ wix|2 7}% dg
o] &gt} o] ¥WHL 32TolA BE 18-20 Alzte] 289t} wix] o
vehd Jge dFNE =i A7) 05-1.0 mm, 7HE A7t 3L
o] wjAlel streptomycing FH7stH A€Hgo] FAHHAT = AV|E
o7t ZtobA ). Fukushima®t Gomyoda(1986)+ CIN X7} biotype 3B,
serotype 0:3 #2ol& AH#3A X3t FF3Ah. 2 Fukushima
t 72 58 FF Edse $dE AEsded, $4 =2 17 A
58 , < KOH €9¢& AAF ths CIN ¥ McConkey ®i3 o] H¥
WioFdte Weld. CIN  wiAeA 422l FAFE Klngler iron
agar £ Christensen’s urea agar¥olA 35C=Z %3t} Marinelli 5
< NEFFN K Y. enterocolitioa®  peptone-sorbitol-bile salt



broth 1A @At wl¥F & McConkey agar “FolA A s}
100% #88 ¢ sicka F33FAo.

Fougde g 739 ¥Hd4 K58 $Ase do] s8¢, &
A A4AAge g, inv region® probeE ©] 43t WA= WY,
Delor ¢} Ibrahim %(1992)2 A Aol EA3=  yst gened probeZ
AF23E WY 18 3L plasmid-encoded sequence& o] €3t HWHE Fo)
o] &5 3 it

4. % 2 FAEFY &4 U=

D.A. Schiemann(1978)& % % frAES o2 249 BAEE 24
stk 2 d3 565719 L/ ANEFTAA 10de] AEHAJH Alw 4
3 $Fe 8T AlgF & 18¢e] ¥4z Jegnth. Walker $(1986)
E 479 ARE gz 493 3 459 ARA 6 - 16%9 W
52 24959 dcta B3E v ick(Table I-5).

Table 1-5. Milks and dairy products examined for presence of Y.
enterocolitica.

No of examined (positive %)

Type of products

Schiemann(1978) Walker et al(1986)
Homogenized milk 87(1) 100(6.0)
Skim milk 43(0) -
Cream 85(0) -
Milkshake 18(0) -
Chocolate milk 32(0) -
Raw milk : 55(10) T 180(22.7)
Farm pasteurized milk - 50(8.0)
Cheese curd 76(0) -
Cheddar cheese 31(0) -
Italian cheese® 18(0) -

*Provolone,Caciocavallo,Mozzarella,Scamorza,Provolette,and Ricotta.
From D.A. Schiemann(1978) and Walker et al(1986).
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42 $57clo] BEE WA oF FuY AF AFle 9FF 7,
£ENE9 fdol 2A FART YL AT 4F 2ME 9N 2
Frheta Ach4) AF % I AF) hF ALY FAYE V&8
A Brhste de FAuDE Fasy Fdez 2 gAe AFe 3
ook & Eololth B3 WA vAES 4353 ge FdH wu
29 gholmz AA4%E 39l A whasor Bk

II. Campylobacter jejuni/coli

Campylobacter jejuniv Q& A7 HYAZ &8x AL ofth A
2ol FYAE o3 29 ¢ FGHE FEste Vibrioh FAME A
7oz 4=}t Elizabeth Kingoll 93] 3] g AlgolA A& o
o7 F UrlE= Apdo]l WA Campylobacter jejuni= E. colivt
Listeria monocytogenes®l B3] HAxA €83 HLA ot} v FoA=
AAY AT AWE FLE M diFdd dAEF 4=
Campylobacter& A& staglon HZ ojo] gk 4771 &3] o]Fof
213 Utk Campylobacterd:olE 2 species?t $12.%, Campylobacter
jemuni, C. coli, C lari, C curvus, C. ftus subsp. ftus C ftus
subsp. intermedius, C. fetus subsp. upsaliensis, C. fetus subsp.
crysaerophilia, C. fetus subsp hyointestinalis, C. fetus subsp. butzeleri,
C. ftus subsp. doylei 5°| ¥¢eA 3Slt}. Rogele Campylobacter jejuni
¢} 27 biotypeg 218 v Utk Campylobacter colix 2 sjA|9 &
Hog Xy g, Skirrows “C jeuni®t C coliv AZ A 1
BB, FYF FWEE dody dx 4% Ao|HL F F9 AR
olt}” i Y. mElr] o] F dFd g dojue AAFLS vi¢
Ao, Campylobacters &8 @9 B4 #F o2 43A .

1. 8% ZA(Growth chracteristics) € A2} A (Ecology)



Campylobacters gram 422 ¥ (Spirillaceae)®] 75714 (5%
Abz) AFelth 19139 29 %o el #dol QlvE olFE 27|
¥ Vibrio fetus® ¥#AA 2 Kingol A§o2 19579 ¥} wjdE2= ¥
B 2z sgch 1973d¢] Butzler ol A€ #e¥e] AL
Azre] AALE Fudte A S s
Campylobacters FE9 F#o] AAses nBERA 2/F,42,%.94H
A o BWo] @o] AL o|EFAME EFRI /MY 8T B
T2z og8A Qv 2ad vl o3d 49 FHAAMY HFE
(colonization rate)& 3-24%% 3L, 7t HE 0-100%2 FES FiHol =
g Wt Ao g ols 8 Bd Foe 10 10° viglg AR &
Aste Aoz EAYY 2dddA FEHA UAE Harlz FH9
28L& 23.1%-98% HHAAHTable M-1).

Table II-1. Isolation rates of C. jejuni(j) and C coli(c) from retail broiler
chickens.

Chicken products sampled 9% Isolation Species isolated

DeBoer and Hahne Various products 61 j
Harris et al. Whole 23.1 j/c
Hood et al. Whole 48 j
Jones et al. Whole 315 i
Kinde et al. Wings 829 j
Marinescu et al. Whole 87.8 i’c
Park et al. Whole 62 j
Simons and Gibbs Whole 48 ]
Whole 80 i
Stern and Line Whole 9% i’c
Svedham et al. Whole 62.5 j
Wesley et al. Whole 50 j
Wings 5.5 j

W Campyobacter & VIAEY A{ 54L& BY AW Adoz=
1] 3 7] A (microaerophilic) ZZ&toA 713 2 Agds v Eojg. S



259 W 30-45Col 3 A/ 2EE 42-45To|th =& A& &
1% HH pHE 65-75 Alolol™, pH 4.9-51 v|Hol M= A50] A4
1=

d(heat)oll= Ity o2 FFAo] 282 A4 (pasterization) &=
A4 47 AN 4+ Atk A7 FH $HFAAY D- values 48T
oA 7.2-128 ¥ 55TeA 0.74-1.08 22 el o] AdL Ecol
O157H7 BEux dd ¢ 973y, £33 S/FFd EAE Ade=
D-valuex 50c 59-63%, 60ColAE 1% uletelt, 7] For=
D-value’t Ztz} 208 2 0889 Ao =z yerytd. Campylobacters
T 9 FEFAE AEY F e d AL B 238 W XA
o 2 AL 5 Ao d9He R HAav|E o] FoR eGAUF ¥
oA BEITUAN YETEE TAG A, A2HUE YF oA ¢
A ettt Fd(freezing) Ao AT HA Al Re=
Holm welA WE KA Lol KA E& Hrl it
Ao vXE NaClel 9&& BY, 05%94 H4 4%¢ Bgon o
o8 FxAAE v A APd@d o] WAELS WZE(drying)dl
#oF3la Organo, sage, clove$t Z& HEFARE 005%9 FFA
AR BRS A" 4 Juh ascorbic acide 0.05%9 FElA
AE5E A F de=d o8 A 2 A Bt oY)
Aplel A E & FgoE oA o wAEL AFHEA
(disinfectant)$! sodium hyphosphite 3] & HdAE axdoz AAY
T AT dwrH ez &3] AE3l= sodium hypochlorite, phenolic
compounds, iodophors, quarternary ammonium compounds, 70%
ethanol, glutaraldehyde ¥¢ ¥& A& ¥ %o ¢ 91784
7t FE d9 A (scalding) @l elA 50-100 ppme] ¥4 45%
EHEIE EAste 50CE 7HE3AE 9 o] AES gA Ardstath
ES FAA g ZFAAL S dIFd Aoz B, g By
T#EL nitrofurans, gentamicin, chlorampheniol S ¥ 7}3}x] 9t 219] 9]

FRELd e Aol A2 A d2A Jeg



AT TFoly ¥4 th7](modified atmosphere)E ©] MFe ZA& A3
A ZA. v A ZALE 39S A$ SalmonellaBtt v 4A Apds)
2™ D-value® 32 Kradflth #AAg ZALE A9 474 Ads
Act.

HZ d5F9 Vibrio ToAA &AW Aol A gt Aolgl o} wialz
T € HE(VBNC: viable but non-culturable form)2% &A1& % 3l
. d4d9 18, 4 FZ(heat shock),Fd-§ 3l (freeze-thawing) S &
Agstd  ojgt L AHER AJAZL F Jdeon, o wsw
(semi-dormant) FHAXE ZAAe] Yt Foh 74F &9 biofilm
€ ¥ e A Sl chiorine, chloramine®} & AriFAle] 3t
WA ol o F71gd.

C jeuni®t C colix "% #FAE AlFolty. Campylobacter larik %
o A AZez2 &A% AF #d9 FAYE deozd 4 U C
colic: A& BAZL Aok C jeunid) P& &, 94, FdA F2
5%, 2%, 15% At} Campylobacter®] #QY L &3 7).

D7lEF: 4% 249490l A% AA 257} 42-45T olmg 713§
MY A2o] ¥&(42T) FEA BT Pearson(92)& FFo)A Yo}
T 299 249< E(water supply)d o]} sttt uFA Aviz @
W= HE-E2 &A(broiler) AV C jejuniol 98 2 ¥sUTtn ¥
g u Y

DA AAE C jejuni BTHE C colit] BRFFEOTASHE 53|
9 50%= ° WAEE 7HA 3 Atkm ¥k geby st s @
e 2AAE o] MR 29E & YOEE FY Wast AU

HF: o] FAEL Fo FHE L £ doud Pol L@YE e
8 ¥x gt

HAE: TEAH HNFS AFHAY 2t 7179 BRI biofime ¥



4ste] ZAe 9ed = AUk
6) 7€k A9 BE N E°] Campylobacter? 9] € & Aot NE
o] golrteA Wol=g= wjdBo) 12T A A%E F Uon, ok
AAFG ASE WABS Bt dAvs Bt 2 A HER
o e g WAZ RHE FIY F A 2L JAFFIAN =3
AHgel A C jejuni 9E 4o § e T8tk

2. 9 3}(Epidemiology)

vxe] CDCS Campylobacter ZAl 7179 X 2o3ld TAE&ELS
5-6 /100,000 AX ZA Shigella®t v5§ FFolY Salmonella®)
A& ¥x(18-20%1/100,000) HEtt= 333 2tth(Table M-2).

Table I1-2. Reported isolates and isolation rates, National Campylobacter
Surveillance System, United States, 1982-1989.

Year No. of isolates Isolation rates/100,000
1982 4027 7.2
1983 8630 49
1984 8770 50
1985 9753 57
1986 10063 59
1987 9552 55
1988 10024 5.8
1989 10179 59

ojZA REI B olfi HAIE & UREY AIGEol oAt
A8E LA ¥7] dEon APHolA o] vYEE AAFHoz BYY
T PA7] W otk R WAE ddez T AHA TN AAE o
9] oF 10u1Q) 40-50 /1,000 AxZ Un JYot.zAg A3 L F2 44
vjgke] ojyolo Al o] dolkar H¥A campylobacteriosisE 94,9
4 EF Fdr)d ®e] A Aoz XAEHAY. #Y A7)s 2 59



oA RE 10¥Ate] F Ao Bo] dolddh. 4F 2 (foodborne) Y
2 A (waterborne)1 A FolH 7] 98t} 1978 - 1986 Abojel] Ao
¢ outbreakE XA A3 80%7F 2F FrHAZ HAHULH AU HF
o] REL Yf(raw mik)t 7HEF(poultry) At} 198593 mlolA] A
fdeA FEHT Y 2E SFAA FEWNEE B9 table 0-35%
zo] garoy 7Hg E& ¥ERZ FAsYC. F8A A S(sporadic
campylobacteriosis)S A4 AEi7l dotdt BAJoA BEHG xg 7|7 E
o] g3l & FuUE FHFIe A FEo] vl Estth @A JHE
72 AFAY xYsted F3MH campylobacteriosist 433 A4

g 4
12 % itk gz

>~

Table II-3. Prevalence of natually contaminating C jejuni and coli in retail
market meats in the United States.

No. of sampling yielding Campylobacter spp./

Products No. of samples analyzed(%6)
Chicken 107/360 (29.7)
Pork chop 18/360 (5.0)
Pork sausage 15/360 (4.2)
Ground beef 13/360 (3.6)
Beef flank 17/360 (4.7)
Lamb stew 29/360 (8.1)

Stern et al., 19%

3. U4y 59 A= ¥y

71E9 AE Y-S AT o] Bol A8FHE dHol AN we}
4] International Standards Organisation(ISO) oA += A F o2 ¥ o]
nAES FEstaa e A¥d ddte 2713 WS A3 e
o E37FA] W o2 Humphrey ®'H(1989)2.2 Preston selective Ui
A& o] &3t "Wy oltHFig 1).



Method I (I1SO 1989)

Preston broth
(42°Cr48h

in microaerophilic
atmosphere)

-—

Skirrow agar

+
2nd medium of choice
{42°C/24—-48hor
up to 5din
microgerophihic
atmosphere)

Park and Sanders broth

—

NBG agar + 065 pm membrane

30 min ambient then

Method 2 (1S0 1989) Method 3 (Humphrey i989)

Test portion {1:10)

{minimum 10 g) \

Preston broth + FPB

+ antibiotic supplement A (37°C/4h)
(32°C/4h)

Add antibiotic supplement g* 1
(37°C/2h) (42°C/44n)

'

(42°C/40-42h)

|

Skirrow aqar

| +
Preston agar
remove membrane (42°C/24-48h
or up to 5d in microaerophilic
} almosphere)

42°C/24-48h
or up to 5d in
microaerophiic
atmosphere

|

5 characternstic colonies

Confirmatory exomination
using: Gram stain/morphology (—)

growth at 25°C (=)
aerobic growth at 37°C (—)
oxidase (+)
cataiagse . {(+)
sensitivity to 30 g

natidixic acid (+)

* Method 2914 #2¢l Antibiotic supplement A, B

Antibiotic solution A
Vancomycin 01 g

Trimethprim 01 g
Brucella broth 50 ml

Figure 1.

Antibiotic solution B

Cefoperazone 0032 g
Cycloheximide 0.100 g
Brucella broth 50 ml

Summary of procedures for methods 1-3.




APAZ ol4d AEE 4 FEE AAY & A ¥ g5 F
Aoz EfS oizg 2z 5g4 SR deud MPN WEoe=
Campylobacter®] & ZAl4tslE Aotk ¥ AAL 258 Yo -2
TollA BEFT HE& F2 2AATHU( 2 cells/ 10g) 49 A8
25g7 25 KGy2 ZAMAZ &7 4A 77g& /33, B2 $2 2
AN 1A A0 cells/ 10g) AFHo2 2dd AHA 10gg& 2F &t
Method 1€ | &7]4 AelolA] Preston broth %9|A] pre-enrichments}
¥ " o]lal, Method 2 Park® Sanders brotho] FAE AL BE3Ie=
W o2 enrichmentdls Wiolt),

Table M-49] v}ebd wpe}l o] method 2914 7H3 Be&59 Feol 4
298 B Ak wEA A7bA HEHFT o WHel M AdfFHo=E
g £ e ez Jgdn.

Table -4. Summary of total scores of each method for detection of
thermotolerant Campylobacters in naturally-contaminated minced
chicken skin.

Negative samples Positive Samples
Lower inoculum | Higher inoculum | Combined score
No No. No. No.
. o 0,
Method of tests. Vol(%) of Vol.(%6) of Vol.(%) of Vol.(%)
tests tests tests
1 12 00 24 8(3.3) 24 18(75) 48 26(54)
2 12 1(8.3) 22 19(86) 22 17(7D) 44 36(82)
3 12 o) 24 8(33) 24 15(63) 48 23(48)

Lower inoculum : ca 2 cells C. jejuni per 10g.
Higher inoculum : ca 10 cells C. jejuni per 10g. -

4. 1 94 (pathogenesis)
Campylobacter®] 23 F4 FL( acute eneteritis)e ©]|AF} v]|F
FYA E(AANY BAol BEAZAHQA F Ay, ALY, BEEE F



etk FE7)E WA 1F ARo)H of 5-104% A&HE © 7 AA
F 1-2%e] £8o] A& & Utk 199 FAHZE WAAL TE BH
T, ZEA 99, 939, 89 Tl 2xud u gtk EEIH @A}
o EZad WY F£&& e 5 Jov, #-4Y, Reiter's syndromel
2 Y57 $oh A e FEFS A3 FFANA REH A
AAbo] o2 AR BHAT dAFH F4E JebAY. Campylobacterdl
g% Wy g ol Ety] 9 AFIF LA o] Fix: At}

ol FIES HAHT F 2-5¢vto] o] A} AR AFOlA A
€ 4927 ¥ ¥ FHA7Y F(minimal infectious dose)S 500-800 v}
AEWE FEIITE Bavt gley obf FAHF AL ot FAHE B
Az E¥E AT 2-3F Fo uiYdAE BE Sz yEy
o St e A AAFAME F9 1% ne] Y FA7F /s
BEES 7HAY FEEA2 F89 23 Age E€E oo oyd
A9 .

Levine et al.2 enteric pathogen® %% mechanismol] watA 3719
groupl. 2 TE3AY. AT Shigellast Zo] FANzHE IAF3Y
B3 2HFANA FAFoEN AWE dodle HLdFolt o AT
AR3A AEY &4 R AR Q3o 7 HYol Yojdrhurai
mesenteric adenitis®} M4 3] ¥ F(bacteremia)= Yolus o] A
81t}. campylobacteriosis®] ¢F 20-30%% AA¥ZH < AFRE opr]Fy
duiolu HYo] tiwle] EAFL o] A dwrHoz PFo] Yol
X 3% day g FPol)

FHAE A& 3 o]F(mucosal translocation)S. 24 Salmonella$}
Yersinia’t o17]o] &8t} o]8¢ Fyute] Hrde 4% A3 EA
FF¥ oS lamina propriatt YA FelAd  FATG. el
mesenteric adenitis”} campylobacteriosis Z9%S &3 & Aoy
olEol 25 THEn glon o A WAAN FAY EXo dojd
T Ut Campylobacter< £9%3) AFAo] 9o FAEL &3] Yoy}
o ot Hfo] WP FL& Yoz wHIt =



Campylobacter4:¢] Sereny test’t &4olg sttiats dgHo=2 £7
AFAol &S FAsAS.

A= HAdFo] BAsE enterotoxindll &3 dojuve F4A stE=

A cholera7t WEAHoltt. ¥R AF A Campylobacter?t cholera
toxin & E coli LTS AHgH o2 A% enterotoxing AAHgtE
pax  glod ofy E9x gtk Rateld AFe FHEAA
Campylobacter enterotoxin®] M ¥& ZAY F Uvde Eix Jod,
Campylobacter®] o1® Ea#& cytotoxing AAtste AMEHg HFs)
= AZY. FU AEFE plasmidE /MR e A7 2ol e
oA e &A= %A AA7|(virulence determinant)E &3 = B-¢7F &
3] it} ¥ Campylobacter jejuni ¥ plasmidE 7FA 1 e A=
et oy plasmid®] EA7F FAA S e A ool 54 A&
Q AT B ARH S28A5H #Ae I Aes 2.
o] A&l WE/AHS AL tE FU uAER {FARIY FEUE A
golnz &3 ¥ AT o HoAd Beoh M E HH F3F3}
7] Hute Huo] FAsE Aoz HAY F AXY 5L AXY 4
ghgke] ZAstE @/ T 2 o4y HEH o&stE b, HHFA
(chemotaxtic)& YEINE A 234 4T EA3e 284 &7
ol mucin®]g+=  glycoprotein WEol®™ mucin #£AF9 IFHEQ
L-fucosed] EBolHeoz HUHE Aoz w3ATh  Nachamkin 52
Campylobacter jejuni® flagella mutantE ©]-§3l9 %59 o] A%
o BAstE HEe gL AFE v, WYL Ue WolFY HEI F
2Hoz FEUd WolFE A AdsAn AYHY WEE /KA
FFute]l A £ Y-S HudA A HEE A Ee] $FAl
Bojgt Wk ol @Y AHRE =RIHE FIAES i} A ZTH
%38 outermembrane protein, lipopolysaccharide 5% A ¥ F&-&
=oE F Aok

%8202 Reiter's syndrome® Guillain- Barrs syndrome®] X.ilg

up qleh, o] AL Eue P9 FdLolEdA &3] dojue BHAY

..91_



dF o)t} Guillain- Barrs syndromee 4 vlujA A@o 2 ujZoute
dztk 3,000 0] gtk giF-Ro] MaygHog ulolzAA Afe] Z
A Algol Al 2 =Y Kaldor® Speed: Guillain- Barrs syndrome %}
9] 38%7F HZ C jejuni A5 2™ Aol dvtxm Mg}

5 f4 7184% 249 dH(Control strategies)
KA 7HEF 29 245 U= VM F8E dAE FF EE EHE

fo
by
=

Atoldl deojd = Qle w3 AAE HUF AstE Ao &
e} 7+ Jle2e EA W3 Campylobacter 2.4& A3 WA g

T 71 E HACCPE T3 HIWol aAxzo|t], olg #A¥Y Pr}
A FEE A gy 2o
1) 483 xe9H
2) X2} AEE 017 g AF Ay
3 EAY O HEFWEE dad Ve AT A2EAE NI £
AE LR
4) 448 9@ dZ& 3% counterflow water system 41X
5 HF AFY ¥4 ¢ W5 g XY 717 dAE HAF 2%
x4
6) A4 EFA9 A

ol el 71&d uvle} o] Campylobacter jejuniv FoA}S] 93
a9 F9 HHE {3t Vibriost AR AFoz AAEAY} A}
#gelAE AWHE ded £ e WHAAdToez FAHJYL
Campylobacter coli~= Campylobacter jejuni®t "¢ 413U F2 %
o ¥¥ez RE #9uh. Campylobactere gram 42 JAye
V5719 (5% Atx) Mitolth. A(heat)ols dutA oz 7}454o] anz
A &4 (pasterization) =4 A ApEALD & . 24 ¢ =
9 7% B9 Fole 10°- 10° vlel/g A% @59t Campylobacter?)
71 F23F L99E SHFFoIY JIERHE Ao 2CE vz Ho



2 A& AR L=t 42-45C21 o] vBEe] Aerle] AHFE 7o
|t £33 ZFEE Campylobacter®] 9ol 8 &+ U} olgc] H
gl wWAEo] 7EEA ARE F Uon, o AAFY FHEE
WA ES 3 AWst shEsid AAge 7S B AEE F dx
#Ad=EE A4 Fhel g3 43 AAS Reter's syndrome, Guillain-
Barrs syndromed} #Z<& FH{H%Fo] AP 49 AANE AFHA A&
ol gt AsAA Aol APY &= Ut WL ANFF Ue A4
ZETL 59 vig A2 vj$ Youva Fo g%t By vsUEFe
oz wu3t Aol BAW disf Ay Ao R JFRF v& 4HxIAF
A FAgozA AW L dodle Aoz AAdd 2E e EF
7} enterotoxing A=A obdA R BHAHT ofF o vy
B o3 Iy 7Y A7t FESFA & Aoy o wiF diy]
e AEHA v1EE vt v o
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