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Abstract: A total of 145 strains of thermophilic Campylobacter spp. isolated from the fecal
specimens of 108 cattle, 120 pigs and 104 chickens,

The isolation rates of Campylobacter jejuni from cattle, pigs and chickens were 36.1%, 38.3%
and 28.8%, respectively.

In the biotyping of 115 strains of C. jejuni, 49.6%; were belonged to biotype [, 33.9%
biotype I, 10.4% biotype [V and 6.1% biotype [I. Twenty-eight strains of C. coli were 78.6%
of biotype [, 21.4% biotype . Two strains of C, laridis belonged to biotype | and J.

One hundred of 105 C.jejuni cultures were typable serologically and represented 13 serogroups.
Serotype 4,5, 26,27 and 36 were encountered most frequently,

Eighteen of 23 C.coli cultures were typable serologically and represented 6 serogroups. Serotype
8,20, 21 and 31 were encountered most frequently,

In the comparison of frequency of serotype between animal species, serotypes. 4,30,5,26 and
27 were encountered relatively common in the cattle source isolates, serotypes 26 and 36 in the
pigs, and 36 and 17 in the chickens, The serotypes of C. coli encountered most frequently were
serotype 8 and 31.

thermophilic Campylobacter 2= Campylobacter jejuni,

A 2 Campylobacter coli, Campylobacter laridisZ. ¥-F3}5

CampylobacterF& Gram34 9] $54¢ 74 o Slvh(Butzler, 1984; Skirrowst Benzamin, 1980). o
4o n &S AFozA AQAAd de] Bxst  F F C. jejunis Skirrow(1977)e] S|4 Fdo F
2 gt Agds 5 AdA A4S dedd T & FAdeE wizen oF d I 2dl
ZAAE F4% $dE deAE PohBlaserst AT AFA FI BYUESL Salmonellat T 3
Reller, 1981; Porters$t Redi, 1980). A4 AT 718 A S S Shigella
Campylobacter® & A 13%Fe] A glew, oo & 2R E & 2z 2o o4 &
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T TFEAY 523 4922 22 o} (Butzler,
1984; Blaser %, 1981).

Hervert %5-(1982)3} Lior(1984)% CampylobaterZ; 3
o] AEA Aol vt} biotypeg FH3tz, AT
Ao 2 FE Pennerd) Hennesy(1982)¢] 744 &

2Aukg 2 Lior 5(1982)9 F#-xak-go 93
o $F5z g 2wl AgEs A Y 4
Az DNAEA (Langenberg %, 1986; Bradbury %
1984), phaged ™ (Grajewski 5, 1984) ¥ TAH &
WA 24 Fojutel #7383 vk (Fergusons} Lambe,
1984).

7tEel A C. jejumid] FEZAHE HE LefA 3~
53%, A 2~100%, 7vF 2 ZFlA 20~100%2]
28 ¢4 Yz 9o} (Munroe %, 1983; Roseto}
Kapperude, 1982; Prescott®} Bruin-Mosh, 1981). 3
el e 283 5(1987), 3352 (1985, o &4t
wedh(1982)0] ol Mo zFE, AT F(1987)
o] & @ HAA Frz: Fggou, o L ZA
Al g7} A7) w el Campylobacter?] £E24HE v
CEPEERE L D

2 AP e Campylobacters] 2& Aol o3t o
¥4 2A4E SHCZ B, HA % we) pdozy
B] thermophilic Campylobacters ¥-235tsL, biotype
9 serotyped HFotd FEY FZAHE v wd}

At

Mz W YH

MEE : FAAZE 19863 6458 19874 149
ato] Rl B AP 547 SAGNA 2(108
), =2 (1205) @ FUMH 2Ry NG A%
W E 332485 dAez sy
5 &2]:Park $(1984)¢) el w2t VTP bruc-
ella-FBP broth(BBL)o| ¥} 8.8 A F3sle] 42°C vl
37 2AdA ZFgsact o] wkdg Campy-
BAPo] A &8s, 24~48A7F wjoksle] Campylobacter
2 2435% Fge A9 i

Table 1.

WaEtR MAH AL $2 3 A F-2 Skirrowel Benz-
amin(1980) 9] ul# ol w}el oxidaseX] d, catalaseAq,
H,SY A4, hippurate @ DNAZtFE3HAY 5 18F
9] Aseta AAAE-E AAAS

Serotyping . ¥ 8F thermophilic "Campylobacter
14550 )3l serotype2 Lior %(1982)9] uhel] wjeh
BB ubSo] ofste] L3t

2 I

Thermophilic Campylobacter?} 22|& : T5 25
B g EHAE £ 3329 F 1459 (43.7%) oA Al
thermophilic Campylobacter7t 22 €]gl o A 5 2k
Y 2% Table 149k o] el A 1084 F 53
(49.1%), #A 12091 F 5590 (45.8%), & 104¢] %
3790 (35. 6%) ©1 %l vt

TEH L25 B C. jejuniv &, #A E ol
Al 47k 36.1%, 38.3% 2 28.8%°|1em, C. coli
= oA 12%, HA 7.5% 2 Gl A 5.5%7
gHEg. C laridise §-9 2 HolA 7 1574 ¢
=g ot

MEEtE Mo 285 thermophilic Campylobacter
45 TFFoll A Y3Hstd JAAAE A48 A=
Table 29} o}, &3 BE T35 catalase, oxidase
A 9 nitrateFA A G FAelfz, HSEHE
stripflel Al & FA oo, SIMujA]AE &4 uks
< e sleh. =3 glucosed-dl 7 25°Coll M F4]
Aol A3, 3.5% NaClAAYHANNE A%
vdehygitt, eld ZFE cephalothin(30meg) o] M|
A£ 2o}, nalidixic acid(30meg)el @ A=
99257} ZHFAolglet. ¥H FE HSPAARANA A
FAFF F 2157 kAol =, hippurater}b ¥ 4]
oA 1155, DNAZLFEa AR A - 5257+ FA
S5 el gtk 30.5°CY] s R4 FA3E T
1= 28Fo0]9] o, TTC(triphenyl-tetrazolium chlo-
ride) A A Gl A 1455 F 34F7F WA Fol gt o
As} 72.e Aol A £ 5l thermophilic Campylobacter

Isolation of Thermophilic Campylobacter spp. from Animal Feces

Total C. jejuni C. coli C. laridis
Animals SNO' 1°f
amples Isolates(%) Isolates(%) Isolates (%) Isolates (%)
Cattle 108 53(49.1) 39(36. 1) 13(12.0) T 1(0.9)
Pig 120 55(45. 8) 46(38.3) 9(7.5)
Chicken 104 37(35.6) 30(28.8) 6(5.5) T 101.0)
Total 332 145(43.7) 115(34. 6) 28(8.4) ) 2(0 6)
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Table 2.

Biochemical Properties of Thermophilic Campylobacter spp. Isolated from Animal Feces

C. jejuni (n=115) C. coli (n=28) C. laridis (n=2)
Tests
Positive % Positive % Positive %
Catalase 115 100 28 100 2 100
Oxidase 115 100 28 100 2 100
Nitrate reduction 115 100 28 100 2 100
H,S Production
-SIM 0 0 0 0 0 0
-Strips 115 100 28 100 2 100
Rapid H,S production 19 13.0 28 100 2 100
Hippurate hydrolysis 112 97.4 0 0 0. 0
DNA hydrolysis 51 35.2 6 21.4 1 50
Glucose fermentation 0 0 0 0 0 0
Growth at
-25°C 0 0 0 0 0 0
-30.5°C 0 0 28 100 0 0
-42°C 115 100 28 100 100
Tolerance to
-NaCl(3.5%) 0 0 0 0 0 0
~Glycine(1%) 115 100 28 100 2 100
-TTC(0.1%) 0 0 28 100 0 0
Sensitivity against
~-Cephalothin (30mcg) 0 0 0 0 0 0
~-Nalidixic acid (30mcg) 115 100 28 100 0 0
Table 3. Biotypes of Thermophilic Campylobacter spp. lsolated from Animal Feces
Cattle Pig Chicken
Species Biotypes
Isolates % Isolates % Isolates %
C. jejuni | 24 61.5 20 43.5 13 43.3
I 11 28.2 18 39.1 10 33.3
il 1 2.6 6 13.0 .
v 3 9.7 2 4.3 7 23.3
Total 39 100. 0 46 99.9 30 99.9
C. coli 1 12 92.3 7 77.8 3 50.0
I 1 7.7 2 22.2 50.0
C. laridis I . . 1
I 1 . .

145 F= C. jejuni 1155, C. coli 285F 2 C. laridis
252 T4,

Biotyping : 22|31 1457 F o] o3t} Lior(1983)<]
EFuel 93 hippurate ¥ DNAZeE3, FF
HSHAAY %9 A=A biotyped EF3tdct
(Table 3).

C. jejunio] Ea] 82 9} biotypel Table 30 4 B -
vle} zFo] 4 f-efF-2 biotype | (61.5%), T (28.2%),
V(9.7%) M26%)9 <olz, A FHFS
biotype [ (43.5%), 11(39.1%), M(13.0%) % [V
(4.3%)9 £olgeh. & 2 T2 biotype ] (43.3%),
1(33.3%) 2 IV(23.3%)9] £o]3len biotype [+

=1l
b

— 247 —



3= gt

T34 biotyped] ¥ E2E HW C. jejuni= Ee] {3
o #AQe] biotype [ o] FF & £2E el
2 g2 [, V2 I+ ]Sclt}. C. colis] E2 %
A biotypes] EXE £ FalFolA biotype | o]
92.3%% A9 dFEelgien, HA] fF= biotype
[o] 78%24 dAA H& 2248 Jehyg o},
FAlAE T 2 09 #lgo] A9 wu%stgact. C.
laridis= biotype [ [7F & 2 4oA] 134 &
= A

Serotyping : 225 C. jejuni 10559 WA Lior
5(1982) A A ERude]l wa} serotyped =

Table 4. Serotypes of 105 Strains of C. jejuni
Isolated from Animal Feces
No. of Strains Total
Serotypes
Cattle Pig  Chicken Isolates %
4 6 4 2 12 11.4
5 4 4 2 10 9.5
9 1 3 2 6 5.7
10 3 1 . 4 3.8
16 2 3 . 5 4.8
17 2 3 5 4.8
18 2 4 1 7 6.7
22 2 1 1 4 3.8
23 2 2 . 4 3.8
26 4 8 2 14 13.3
27 4 4 2 10 9.5
30 5 2 1 8 7.6
36 2 5 4 11 10.0
Untypable 2 2 1 5 4.8
Total 39 45 21 105 100.0
Table 5. Serotypes of 23 Strains of C. coli
Isolated from Animal Feces
No, of Strains Total
Serotypes -
Cattle Pig Chicken Isolates %
8 1 2 . 3 13.0
20 2 1 1 4 17.4
21 1 2 . 3 13.0
25 1 1 . 2 8.7
29 . 2 . 2 8.7
31 1 4 17. 4
Untypable 3 . 5 21,7
Total 9 9 5 23 99.9

Argt AsbE Table 4014 BE ule} ok & 105%
% 10057} serogroupinge] 7}%3telon, 13%9] ser-
otypeo 2 FTEHAL. FE el L2 & {9
T 7% serotype4,30,5,26 L 270] ulmy o B
EE Uiz, #A FHFdAE

serotype 26 2

3601, & @@l A sorotype 360] M zA H
+ 2ZE+

C. coli®] serotypeZ Table 58} o] 23%F = 18F
7} groupingo] Feol, 6% serotypeoz HFH9l .,
serotyped] ¥ X F-E ey Ho]E gAY £ g
Fle1t, serotype 20 § 310] WlwA wokd

n &
Thermophilic Campylobacter= C. jejuni, C. coli

R C. laridis® %39 (Benzamin -, 1333), o] &
TFE 7H5 € b 2R E £3) o5l lasers)d
Reller, 1981; Poters} Redi, 1980). &3] C. jejunmi=
Camgylobactero] €18k g 2 A FE9 oFosn
digkd] F8 A8tz gleh(Butzler, 1984), £ A& oA
< Campylobacter} &) A& AQ] 7] 242 L ATE
EA 2.2 thermophilic Campylobacters-F& Balslgl
o oul shPell A 49.1%, A 45.8% 2 Hel A 35.6%
9 2E&& e

THEHE B C, jejuni®] Feldlss £9 4% &
WA 1089 F 39F(36.1%), A 1204 & 46F
(38.3%) 3 B 1049 F 305(28.8%)°1Att. o}
ZE A Ee fadE £ @ A3y Eez
—‘.‘—F—i *2 B33 Svedhems} Kaijser(1981)9] 19%,

I 519879 st Bl A9 13 1%} vz A
-;;-9&;).»}, Garcia 5(1985)°] A3 £9 gFozn
B Feg 35%9 u<d AFAAG. AxY AL
Prescot®} Bruin-Mosh(1981)7} A7at =] o)
A 2%, Z¥3Z F198Ne] FE BN 21,799
C. jejunid E23 ARG 2 AP & 2

vebd ok, Munroe 5(1983)8] ZA7}Eo] A9
H 69%EctE wgbel, m HofAe] Bage
2= 5(1985)9) 24.1%, °l-¢d3 w53 (1982)9)
39.5%, Svedhem=} Kaijser(1981)9] 36.0%2} A 9] H|
=&kolch.

Butzler(1984) 9} Munroe 5(1983)] }3t= C. jej-
uni® Eel g2 7hE L St F del4] hg Ex
AL B FEY FF, A9, 2944 2 34
E4 Fo Zo] mA o3& v (Butzler, 1984) =
s 9 AgulR Bol 388 gqlow A4
2 3t oh(Park 5, 1984).
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s, C. colid] ¥l &2 &9 A¢ ¥ 1084 5
137, #A 1204 F 9F € B 104¢] F 657 2
Hol FEAE & 5 AT F Ut C. laridis
= 297t 2HR] g oz d3HA Yot £ AY
dAE &= R FeolAd 1574 22 5% . Benzamin ¥
(1983)2 A, & 9 goz2XH C loridisE FeE|B
28 ak ik Fell A FEEH gl ¥ o)F2AE A
-3 Eotel A Agente]l B oz Campylobacterd]
774 0] Sle neomycine 59 BHS] FAEAL F
Py 2EEE Edeln Jods A 2l 59
AAA 7 AR AFE AL F F At

2] 3 thermophilic Campylobacter<F 1455
HA B AAAANE AAG A C. jejuniz)
1155, C. coliz} 28%F % C. laridis7} 232 ER3
sk, o9} 722 442 Hervert %(1982), Lior(1984)
o FRAE % AezA At AR 25
AA} A

Campylobacter<- 2] biotyped Lior(1984)¢] 2}3p=
hippurate®} DNAZ}<F23] 2 H,SHAFL 7122 39
C. jejuni= 4 typee 2, C. coli®} C. laridisy= 7z}
2 typeo 2 B#3lz 9t

B AFAst C. jejuni= biotype [ [7} s
olx, C, coli 28F% 49 7% biotype [o] 12F=2
A WAsA wgen, HelA biotype [ ¥ 17t
719 %38t v ge) ot

Lior(1984)el oj3td steldlel A feidt C. jejunic]
biotypeg- w3-#o] [ B I #3te 53 =i
C. jejuniz Atghfe] FF 9} o] biotype 7} B+t
5t Btk Campylobacterd % biotypeo] 93] 2
frote AL £ Ay $3E& 28§58
H 4 vka 3get.

Lior(1984) @ Hervert 5(1982)°] &AM Abate]
Aol A D C. jejunis] biotyped] EX: B 4
Ao} v FEE vz Qo olEE AFE A
Sto] B o &, A 2 @& AEe Campylobacter
A A9 ez F23% 9¢E = A= A
8ot

3}, serotyped EE3l= AL Campylobacterdl| 2]
3 A9E gz 28y S8 o]
(Itoh, 1981; Kamali®} Fleming, 1979).

2 AfdA EIF C. jejuni 105F] w3t
serotype2 ZAMEF A 13F 02 EFIHAR olF F
serotype 4,5,26,27 2 36°] vlzq ¥ ¥E2& e
Wk, C. coli 23F = 6%F9 serotypeoZ EFEH3
on, serotypeZrel 4% W& EEZE 3tz U+

olgl 7+& A} Garcia E(1985), Patton %-(1985)
9] 443} fAbslel. Patton 2-(1985)& Ao 44
dlelA] £3] ¥=E serotyped 4,36,1,6,16,2,9,
17,7 R 11°)g= k. £ AR AL C. jejunid
serotype2 A2 4,17,16 2 36°] vl =4 ggieh. ©l
9} Zol &%, =2 4 gz Aol FEH
serotypeo] E2lglx st AL olF FEAA F
G o] AR Campylobacter 49 Fa7 7+ 4ol
g Aoz YJZ4Fc),

2 B

Campylobacter 34 9] 484 A& 248 F3
2 % 108%, si= 1205 2 ¥ 10458 FHA
% 3320 2.8-¥] thermophilic Campylobacter< 1%
2 3lglel. £ el 3led biotype ¥ serotyped
A Aste g 2

1. Thermophilic Campyiobacter?] ¥ 3%
49.19, AA 45.8% B & 35.6%°1Ach. C. jejuni
9 2age % 36.1%, #lR 38.3% R W 28.8%
Qon|, C. colie &% 12%, A=A 7.5% L & 5.5%
0|9, C. laridise &% 2 gelA 2 154 £
At

2. 379 biotyped C. jejuni 1155+ biotype |
(49.6%) 2 1(33.9%), C. coli 28F% biotype [
(78.6%)°] tlEEolglon], C. laridis 25 biotype
I3 T4+

3. SerotypeX C. jejumi 1055 % 13%-9] serotype
F359 09 type 4,5,26,27 2 360 ¥l A ¥
- el k. C. coli= 23F F 6% 9 serotype

H9om type 820,21 2 310 ¥l ¥EA
Ebxict,
4. ‘B2 fag serotypes] B£XE 2 C. jejunic
ool A& type 4,30,5,26,27, SANAME type 36
2 179 vzd E& FEE dxz Ut C. coliz

biotype § ¥ 31°] ¥laF ¥ €2 FIHAH

ol He o [o

=3

]
¥x

]

=3
F{“” i F{I

I
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