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Abstract: A total of 108 strains of C jejuni isolated from pigs and chickens were examined
for the susceptibility to 10 antimicrobial agents and normal sera of cattle, sheep, guinea pigs
and chickens.

Minimal inhibitory concentration(MIC) ranges of antimicrobial agents to C jejuni isolates
were<1.56 to=21004g/ml for erythromycin, rifampin, streptomycin and tetracycline, 50 to=
100xg for cephalothin,=<1.56 to 50pg for ampicillin,<1.56 to 25ug for kanamycin and nalidixic
acid,<1.56 to 12.5xg for chloramphenicol and gentamicin.

Resistance rates of C jejuni were showed to in order of rifampin(84.7%), tetracycline(56.2
%), erythromycin(17.1%) and ampicillin(3.8%), all of the strains were sensitive to chloram-
phenicol, gentamicin and kanamycin, and the incidence rates of resistant C jejuni were highly
frequent in pig isolates than chicken isolates.

The drug resistance patterns of 87 chicken isolates C jejuni to 9 antimicrobial drugs were
showed 12 patterns, and Sm Ra Tc(24.1%), Sm Ra(21.8%) and Ra Tc(14.9%) were relatively
common, and also 2] pig isolates were showed 6 patterns and Em Sm Ra Te(57.1%) were
most frequent. The majority of the isolates showed multiple drug resistance.

Bactericidal activity of 10% normal sera from healthy animals were examined for 60min at
37°C.

C jejuni were decreased from 0.4 to 1.0 logio(p<{0.01), and serum susceptibility were high
in order of guinea pig, sheep, chicken and cattle sera.

Serum sensitivity of C jejuni Ch-39 strain in increased serum concentation up to 10, 20, 40
and 80% were highly significant.

In the normal animal serum, the number of Ch-39 strain were decreased from 1.8x10%/ml to
2.7%10%ml after 60 min incubation(p<{0.01), but the numbers were decreased to 6.6x10%/ml
in the heat inactivated normal serum for 30 min at 56°C. Bactericidal activity was restored in

the heat inactivated normal serum after the serum of complement source was added.

Keywords: C jejuni, antimicrobial agents, animal serum, susceptibliity.

— 493 —



A B

Campylobacter jejuni 1977 Skirrowlo]| €3l
At A 1 Ade Fo QdFes wuExl ol o
ol A4 4AYe] AAEAAN FHADPoez gt
€ d7t geolded wet 35 AN FaH vdN=
dHAAA = Qe 2

o] T& A% oo &, HaF, 4
T8 ARl de 2z ,\l LA
FHEE] 2949 JF ¢
A& FHA zAdEA %4.2'6'8

Altwegg et al®e& 29 74 £2¢ 7139 Ax
of A7stAY AW Afge 2 ol &tz Yo HE
| A =8 AFAq AAANA & = §FAY F
Aol NG ATl F7138t2 A& 2ndyd.

C jejuniel &4 EFA 97 ZAF4d Hdalg
Karmali et al'®3} Vanhoof et alle A}ao A $2i 3
T FE gentamicin, erythromyecin, tetracycline, clin-
el o g e
=, Flores et al>2 ampicillin ¥ spectinomycins-of
g5t FEAel oz B3] erythromycind o ol
et FaEe] Wf wohx PV zeg o
19 FFE cephalothm,

bacitracin,

oo 5“ z] 1’ 7“ b %—
2 Age o5y
HoAY RFE T

damycin @ kanamycin$-o}

rifampin, cephazolin,

vancomycin, novobiocin, cephalexin,
polymyxin B, cefamandol ¥ cefoxitin% o] 3} &=
‘4V3°1 E Aoz geA g Bem

AT GAGFHA FHAH FFES e
2= 77}11 Campylobacter& ol wsted Zhpido] =)
< Eorx o933 g9 erythromycin, ampicllin 2
tetracyclineg-ol w1 & WA Fol AAsA Frtstz 3l
+€ 2% vl Ak v Sl Rad ¥R

Al FFA EAN AT FAFA AL HAE

d

o HAo A Holsgkr] Wgel AF FE4 E-A A
% minimal inhibitory concentration(MIC, #| 445

AR FEIFLE oE F T Ageld

Lastovica®} Penner?o| ¢]313 C jejunic] 7=

°—J‘*—?°7 THEEE 4o AxA A5 o
< d=, HWEde] pde gFHEAA
A Af2 4 ddz R,

Roantrees} Pappas,® Schoolnick et al?2& Huto 2
s dE A FA At
= A4y HYL ATEAEE vdehddz Sgch
Johnson et al®g AJUclA] AAY FAEw 2 F
HEE deoy BARRY 2§ C jejunist ol & ot
E oA B3 C jejunic A4S d3d 93}

07]‘— ol

B A4l Gram$

o AEE Qo AdE B A Yt Ay
A @skeba ksl

Blaser et al#g& Algtel w9 A4 Faig
C jejuni, C coli 2 C fetus®] A A49 A 3t
e 248 ADdA C jejunigt C colit 90%
7} Ad & stgd e}, C fetust & AFAH & ek
etz 3e, ol & ATHLE AL v ETH Ao
A &A= ot BAlY Huld A& A FEH
35l ok

ol 4zl L AAAM £ ® FEFH C jejuniol
A 4E gF4 F39 MICE 29 SEHA A
25 AEg sdste A2 T YA d4dHE
Ao 934 @42 ATFEee EoE S Yol
a AzhE e,

2 dte dAYG gl AR C jejunic]l W
7E g4 £HY MIC +2%F zAstw 4, |9,
A" 2 g 3AIY A FeHE AP =
s,

Mz *W Y
BANRE  FAFFE 198793 495 19884 69
Aolel A B oste] TuAuola Felg C jejuni

108% ¢} C coli 558 AL&3 4.

SIRMBEN WEt Zad MY SFAZFY AP
Karmali®§e Wl-¢ 372 3t TAF D g2

2 AAs9 . WA E Mueller Hinton Agar(MHA)
2 Agd9gm, ¥4 2L ampicillin(Ap), ery-
thromycin(Em), cephalothin(Cep),
(Sm), chloramphenicol(Cp), gentamicin(Gm), kana-
mycin(Km), nalidixic acid(Na), rifampin(Ra) %
tetracycline(Tc)2 105 F % AL&3t o}, _

2719 §FA4 34 MHA 9lAd 7leid 3% 5
%7+ 100, 50, 25, 12.5, 6.25, 3.13 R 1.56pg/mlst
5 E & shg vk b 10%cfu/mlz 23 FF1FEE
multiple inoculator® A4l MHAR % s =] o) A
Zg & 42°C, 9E2AG% C, 10% CO; ¥
85% Npo| Egrlz)ol A 24~48A 7 W] 3hdl vt

MICE A FT9 % o F2 Ry, WAdTe
B4 EA49 Pyl =wet Cp, Te ¥ Smg 12,548/
ml, Nast Cept 30xg/ml, 299 oAl & 2502/mlS)
FrEo W& AoE A

E2 gy ot 244 ME 2 9% TT4
A% & Blaser5*e o] wetA A sty

TANEY JPer Aot AAHE 45T
a, |49, AUy P goeg 2y FEFez AL

streptomycin

— 494 —



Table 1. Source and biochemical properties of Campylobacter strains used for the bactericidal

activity of animal sera

Animal Growth at —é—ensitivity to
Isoates Hip H.S DNA — ——  Serptypes
Source 25°C 43°C NA Cep
C jefuni
Ch 12 Chicken + — — — + S R 26
Ch 29 Chicken + - — — + S R 22
Ch 39 Chicken -+ — =+ — + S R 22
SW 7 Pig + - — - + S R 23
SW 9 Pig + — ~+ - + S R 10
C coli
Ch 69 Chicken — — -~ — + S R 20
Ch 57 Chicken — — + — + S R 31
Ch 4 Chicken — - - - + S R 21
SW 15 Pig — - — - + S R 21
SW 16 Pig — - + - + S R 31

Hig : hippurate hydrolysis, H,S : rapid H,S production, DNA  DNA hydrolysis,
NA : nalidixic acid, Cep : cephalothin, S : sensitive, R . resistance

10mly A3l P L F 0.45pem PEE o
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Table 2. Susceptibilty of 108 isolates of Campylobacter jejuni to antibacterial agents

MIC(pg/ml)
Drugs
=100 50 25 12.5 6.25 3.13 1.56
Ampicillin 0 3( 2.8) 20(18.5) 17(15.7) 36(33.3) 9( 8.3) 23(21.4)
Erythromycin 19Q17.7) 1€ 0.9) 1 0.9) 2(1.9 3( 2.8) 5( 4.6) 77(71.3)
Cephalothin 86(79.6) 22(20.4) 0 0 0 0 0
Streptomycin 22(20.4) 0 2( 1.9) 1€ 0.9) 3( 2.8) 7( 6.5)  21(19.5)
Chloramphenicol 0 0 0 10 9.3) 34(31.5) 29(26.9) 35(32.5)
Gentamicin 0 0 0 6( 5.6) 4( 3.7) 0 98(90.7)
Kanamycin 0 0 17(15.7) 15(13.9) 38(35.2) 14(13.0) 23(22.3)
Nalidixic acid 0 0 3( 2.8) 15(13.9) 39(36.1) 28(25.9) 23(21.4)
Rifampin 65(60.2) 28(25.9) 3 2.8) 3( 2.8) 3 2.8) 3( 2.8) 3( 2.8)
Tetracycline 30(27.8)  24(22.2) 6( 5.6) 7( 6.5)  18(17.6) 2( 1.9)  20(18.5)
O =%
Table 3. Comparison of drug resistance rate of C jejuni isolated from pigs and chickens
Source No. of No(%). of C jejuni resistant to
of strains -
animals tested Ap Em Sm Cp Gm Km Ra Te
Pigs 17 0 8 15 0 0 17 12
(47.0)  (88.0) (o)  (70.5)

Chickens 91 4 10 10 0 0 0 72 47

4.5 (L4  aLY (81.8)  (53.4)
Total 108 4 18 25 0 0 0 89 59

(3.8) Q7.1 (23.8) (87.4) (56.2)

Table 4. Drug resistance patterns of C jejuni isolated from animals

Chickens(n=87)

No
iso

Resistance patterns

. of
lates (%)

Pigs(n=21)

No. of

Resistance patterns
isolates (%)

Ap Sm Ra Tec 1 Quadruple( 3.4)
Em Sm Ra Te 2

Ap Ra Tec 1 Triple (33.3)
Em Sm Ra 7

Sm Ra Te¢ 21(24.1)

Ap Ra 2  Double (44.8)
Ra Te¢ 13(14.9)

Sm Ra 19(21.8)

Sm Te 5

Ra 6  Single (18.4)
Sm 6

Tec 4

Em Sm Ra Te 12
Sm Ra Tec 5 Triple
Ra Tec 1 Double
Sm Ra 1
Ra 1 Single
Sn 1

Quadruple(57.1)

(23.8)

( 9.6)

(9.6)
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Table 5. Susceptibility of Campylobacter isolates to 10% pooled normal animal sera

Soure of Incubation C jejuni C coli
serum time (min) ‘ Log 10 Mean+SE F-value ) Log 10 Mean#+SE F-value
Cattle 0 4.18+0.16 6.245% 4.2840.16 8.549*
60 3.74:+0.17 3.36+0.27
Sheep 0 4.16+0,12 20, 775%* 4.2040.05 25.557%*
60 3.30+0.14 3.44+0.14
Guinea-pig 0 3.9040.04 47,515%* 4.0240.16 4.090
60 3.34%0.07 3.2040.39
Chicken 0 4.10+0.14 10. 322* 4.46+0.13 11.984%*
60 3.1440. 26 3.241+0.33

SE:standard error, *:p<{0.05, **:p<0.01.

ofH WA B WAERY: LTy T4 44 A
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+0.0500 4 3.44+0.148 z%x9 93 745, £
FAde 94 24EF ey Yy €3
S AA T & dd+t.
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] H =3
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Fig 1. Susceptibility of C jejuni Ch-39 strain to
increased serum concentration and incubation
time at 37°C.

e:Control, ©:10%, 4:20%, 5:40%, w:80%.

— 497 —



No. of C jejuni CFU/50pl

0 15 60
Incubation time (min)

Fig 2. Susceptibility of C jejuni-Ch12 strain to
normal chicken serum, decomplement serum
and immune serum. o;Normal serum, e:
Heat-inactivated normal serum (decomple-
ment serum), a:Immune serum, »:Heat inac-
tivated normal serum plus immune serum.
»:Medium 199 control.

10*cfu/50pldl A 6.6%10%fu/50pu2 §d F4£%E Q
A F (=" 2).

zeiv #RA S H9¥Y ¢ FFoE Y
AFFlAE 1.1x10%fu/50pel A 2.6x10%fu/50pl
2 2x29 %93 st A48 (p<0.01).
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Em¢9 MIC 100xg/mle} 4ol 24 79.6%, 60.2%,
27.8%, 20.4% R 17.7%°1932, Ap, Km, Na9
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Kaneuchi et a]*'& =zoko], A % HAJ2Le FA%
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oAl A 90%0]l A9 Fo] A+AdE e Az, Em, Km,
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oH 4F5FEE A 2#HE AFAL F A+ A
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1,4,32 721} Butzler® ©] Emell w3 WA & 253
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& 1~28%ex RaEtgeh 208 Emel A A4
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Tcx Campylobacter F82 HzA2A A3t
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A ah sgE s glemiBBAILG o] B g2 30
Z% 48 megadalton®] plasmide] 9}six &2} %
35,36

Na 9 A CampylobacterFoll date] FiHol ¥
& Aez gHA ot e A4 C jejunish
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B AY Al FT A4 EL Ra(84.7%),
Te(56.2%), Sm(23.8%), Em(17.1%) 2 Ap(3.8%)
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<} C jejunit Em @ Teol Hdtels Q7] wet
sol7b gl ot AT FEWEAS FoHA= &
€+ ¢ 4 goH, o A&y A% ARHAAY A
BAEA RF4 FAY Aol FAALE Tl
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A (1,060 BF FHF(0.04)0A xr} o Frdan
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oAl C jejuni, C coli B C laridis8] {45 10° cfu/
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Fl g C jejunis] Ageie] Ao A Feyds 4
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vt 90%9 F AR 4§ 2o 971 2 AP
o 2Ey €39 FES FALE FUEIRE A
E 93 #aE QA + N3, P& 56°CH
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AE Mo zd AFHEe HEHE FU4¥E 4 3
ot

o4 R Aoz v R C jejunit] TE A%
Yol AT AFAL FES Fo vz AU ¥
AolA g v AFAol e A2qx £ + e
Hoole 344 FF 9 BE, T FF L T B
Ao deba B Aolst e Aoz A4,

g2 B
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FE 83 (&, 1%, J1YY € BHF ¥FTY ERQ4
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1. C jejuniol 9% A% 74 49 MICEEE
Ap(=1.56~50gg/ml), Em(<1.56~2100ug), Cep(50
~Z100¢g), Sm(=1.56~=100pg), Cp(£1.56~12.5
¢g), Gm(£1.56~12.5xg) Km(=£1.56~25.g), Na
(=1.56~25pg), Ra(1.56~2100pg) ¥ Tec(S1.56~
=100pg)°} A},

2. C jejuni®l A& Ra(84.7%), Te(56.2%),
Em(17.1%) R Ap(3.8%)xo® veyts, Cp, Gm
2 Kmel A3t A 57 F5A€ 2909, =
A feTol FolA Bk WA go] AARA E%rh

3. C jejunisl %74 E-o] A% HAFY L 24,
¥ 4@l F2 Sm, Ra, Tc(24.1%), Sm, Ra(21.8%)
9 Ra, Te(14.9%) WA%Ho, AA FadL Em,
Sm, Ra, Te WA F3o] w24 & F2& el
X, & FATe 24 AR 44.8%)0), sHA FH

L 44 NAFYGT.1%)0) BARA 2 FEE
LE: RN

4, AAZE 43 (10%) 25t Campylobacter T
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