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Abstract : A study on the isolation of Yersinia from the fzces of healthy pigs and the biotype and s-
erotype and susceptibility to 16 antimicrobials was carried.

Out of 853 pigs, Yersiniae were isolated from 349 pigs(<0.9%). Of 349 isolates. 289 isolates(82.8%)
were Yersinia enterocolitica. and 54(15.5%) were Y kristensenii, 3(0.9%) were Y pesudotuberculosis and the rest
3(0.9%) were Y prederiksenii.

Out of 289 isolates of Y enterocolitica, the predominants biotype was 3B comprising of 165
isolates(57.1%) and followed by biotype 2, comprising of 49 isolates(17.0%), bioptype 3A, comprising of
41 isolates(14.2%) and biotype 4 comprising of 23 isolates(8.0%). And the predominant serotype was 0
* 3 comprising of 231 isolates(79.9%) and followed by serotype O : 9 comprising of 42 isolates(14.5%)
and O : 21 comprising of 10 isolates(3.5%).

Y. enterocolitia were resistant to cephalothin(99%), novobiocin(99%), erythromycine(83%), ampicilli-
n(83%) and carbenicillin(81%) and susceptible to amikacin(100%), colistin(100%), gentamicin(100%), kan-
amycin(100%), polymyxin B(100%), tobramycin(100%), chloramphenicol(99%), nalidixic acid(99%), neo-
mycin(99%), streptomycin(99%) and tetracycline(99%).

Most strains of biotype 2/serotype 0 : 9 were susceptible to carbenicillin(100%) and ampicillin(61%)
but the other biotype/serotypes were resistant to these antibiotics.
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Table 1. Characteristics of proposed species of Yersiniae

Y Y 4 Y Y Y Y
pestis entero- Jrederik- inter— kristen— Doeudotuber- rukenii
colitica sendl media senti audosis

Melibiose \ - + - + —
Raffinose - - - + — — —
Rhamnose - - + + - + -
Sucrose - + + + - - _
Ornithine - + + + — -
Cellobiose - + + + + - -
Acetoin(VP) - + + + - _ _
Indole - + + + \Y% - -
Citrate - - A% + - — _
Urease - + + + + —
H,S - - - — — - -
+ . more than 90% of strains positive reactions, — : less than 10% positiv: reactions.

V : between 10 and 90% of strains positive reactions.
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Table 2. Biochemical features of biotypes of Yersinia enterocoli-

tica
Biotype

1 2 3 3A 3B 4 5
lipase(Tween 80) + - - — - _ _
Aesculin + - - - - - _
Indole + + - — — - _
Kylose + + + 4+ o+ - _
Voges-Proskauer + + + - — + -
Ormithine + + + + + + _
Salicin + — - - — _ _
Inositol + \Y \' + - vV _
Sorbitol + + + + + + -~
Nitrate + o+ o+ o+ 4+ o+ -

Data are from Winblad(1978) and Comelis et al. (1987).
+ : more than 90% of strains positive reactions, — . less than 10%
positive reactions, V . between 10 and 90% of strains positive reac-

tions.
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Table 3. Species identification of 349 strains of Yersiniae iso-
lated from swine feces

Species Number of strains(%)
Yersinia enterocolitica 289(82.8)
Yersinia kristensenii 54(15.5)
Yersinia pseudotuberculosis 3(0.9)
Yersinia frederiksenii 3(0.9)

Total 349

Species of versiniae were identified by biochemical tests discribed
by winblad(1978) and Cornelis et al. (1987).
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Table 4. Biochemical features of 4 different species of Yersiniae isolated from swine feces

Y Y Y Y
Biochemical frederik- pseudotuber— kristensenii entero-
reaction senit culosis colitica
B)a (3) (54) (289)
Nitrate +(100)® V(66.7) +(90.7) +(91.0)
HS ~(0) —(0} =0 —(0
Indole +(100) —=(0) —(0) V(20.1)
Methy! red +(100) +(100) +(100) +(100)
VP —(0) -(0) —(0) V(27.0)
Citrate V(33.3) —(0) —(0) —(0)
Urease +(100) +(100) +(100) +(100)
Motility at 37°C —(0) —(0) —(0) -0
Motility at 26C +(100) V{66.7) —(1.9) V(29.4)
Lysine decarboxylase —(0) —(0) —(0) —(0)
Arginine decarboxylase —(0) —(0) —=(0) (0]
Omnithine decarboxylase +(100) —(0) +(100) +(100)
Phenylalanine —(0) —(0) —={0) =0}
Malonate —(0) —(0) —(0) —(0)
Acid from sucrose +(100) —(0) —(0) +(100)
mannose +(100) +(100) +(100) +(100)
dulcitol —(0) —(0) -(0) —(0)
salicin +(100) V(66.7) ~-(0) —(3.1)
adonitol —(0) —(0) ~(0) —(0)
inositol V(33.3) —(0) V(25.9} V(25.6)
sorbitol +(100) —(0) +(100) +(100)
arabinose +(100) +(100) V(79.6) +(98.3)
raffinose —-(0) —-(0) —=(0) -(0)
rhamnose +(100) +(100) —-(0) —(0)
maltose V(66.7) +(100) Vi35.2) V(29.8)
xylose +(100) +(100) +(100) +(92.0)
trehalose +(100) +(100) +(100) +(100)
melibiose —(0) +(100) —(0) —(0)
cellobiose +(100) —(0) +(100) =+(100)
sorbose V(66.7) —(0) —(1.9) V(27.0)
ONPG +(100) +(100) +(100) Vi82.1)
Aesculin +(100) V(66.7) -(0) —(3.1)
Incubation at 26°C, unless stated otherwise.
+ * more than 90% positive reaction in 3 days, ~ : less than 10% positive reaction, V : between 10 to 90% positive reaction

a . total number of strains tested, b . percentage of positive reactions.
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Table 5. Distribution of bio-serotype of ¥ enteracoiitica isolated from swine

Bio!

Serotypes 1 - ; 32’"6 = - - Total(%)

0:1

0.2

0:3 - 4 2 4 161 23 - 231(79.9)

0.4

0.5

0:5, 27

0:8

0:9 — 4] — - 1 - - 41(14.5)

0:13

0:16

018

0:21 6 4 - - - - - 10(3.5)
Untypable 3 - - - 3 - - 6(2.1)

Total 9 49 2 41 165 23 - 289

(%) (7.1) (17.0) 0.7 (14.2) (57.1) (8.0)

Untypable means that the strains tested were not agglutinable to 12 standard antisera,
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Fig 1. Dichotomous differentiation of 5 biotypes of ¥ enterocolitica
isolated from swine.
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Table 6. Biochemical features of Yersinia enterocolitica isolated from swine by different biotype

Biochemical Biotype
reaction 1 2 3 3A 3B 4
Nitrate +(100)? +(97.8) +(100) V{82.9) V{89.1) +(100)
H:S -(0) —(0) —(0) —(0) —(0) —{0)
Indole +(100) +(100) —(0) -(0) —(0) —(0)
Methyl red +(100) +(100) +(100) +(100) +(100) +{100)
VP +(100) +(100) +(100) —(0) —(0) V(78.3)
Citrate -(0) ~-(0) —(0) ~(0) =(0) —(0)
Urease +(100) +(100) +(100) +(100) +(100) + (100}
Motility at 37C —(0) —(0) —(0) —(0) —(0) -0}
Motility at 26C +(100) +(100) V(50) —(4.9) —(3.6) V(78.3)
Lysine decarboxylase —(0) -(0) —(0) -(0) —{0) —(0)
Arginine decarboxylase -(0) —(0) —(0) —-(0) —-(0) -(0)
Omithine decarboxylase +(100) +(100) +(100) +(100) +(100) +(100)
Phenylalanine —(0) —-(0) —-(0) —-(0) —(0) —(0)
Malonate -(0) —(0) —(0) —(0) —-(0) —(0)
Acid from sucrose +(100) +(100) +(100) +(100) +(100) +(100)
mannose +(100) +(100) +(100) +(100) +(100) +(100)
dulcitol —-(0) —(0) ~{0) —(0) —(0) ~-(0)
salicin +(100) —(0) -(0) —(0) =(0) -(0)
adonitol —(0) —(0) —-{0) -(0) —(0) —-(0)
inositol +(100) V(53.1) V(50) +(100) —(0) V(30.4)
sorbitol +(100) +(100) +(100) +(100) +(100) +(100)
arabinose +(100) +(100) +(100) +(100) +(96.7) +(100)
raffinose —(0) —(0) -(0) —(0) —(0) —(0)
rthamnose —(0) —(0) —(0) —-(0) -(0) —{0)
maltose +(100) V(61.2) V(50) V(24.2) V(21.8) —(0)
xylose +(100) +(100) +(100) +(100) +(100) —-{0)
trehalose +(100) +(100) +(100) +(100) +(100) =+ (100}
melibiose -(0) —(0) —(0) —-(0) —(0) —(0)
cellobiose +(100) +(100) +(100) +(100) +(100) +(100)
sorbose V(88.9) V(75.5) V(50) V(14.6) —(2.4) +(95.7)
ONPG +(100) +(100) +(100) +1(90.2) V(78.2) +(95.7)
Aesculin +(100) —(0) —(0) —(0) -(0) —(0)
Incubation at 26°C., unless stated otherwise. + : more than 90% positive in 3 clays. — : less than 10% positive, V © between 10 and 90%
positive.

a . are percentage of positive reactions

g BHyth

0:98e Am 36% Cb 0%} A4S veho] e
A8 Am(0:21 50%, UT 83%, 0:3 93%)3% Cb
(UT 50%, 0:21 60%, 0:396%)°l chgt A4z 2
o7} Slch

aeEy 7t gFAe ol WA FEe Table 9%
2ok =, AR 18 9539 oA WY FIE AmEC
bNb-Cf 62(66.7% ), E-Cb-Nb-Cf 23(22.2%) 281
Am-E-Cbh-Nb-Ci-Sm-Cm 153(11.1% )oIith. 28 4959
oA WA A ENbCf 23%(46.9%), AnE-Nb-Cf
1322(26.5%), Nb-Cf 75:(14.3%)°1%2™ Nb-CfN, E-

Nb-Cf-N, AmE-Nb-Sm, E-Nb-Cf-Sm, Am-E-Nb-CfTc
2 AmENb-CfSm 2+ 1534 o]t 38 2% AmC
bNb-Cfe} Am-E-Ch-Nb-CfTc 2z 15 oItk 3A% 41
Z= AmE-Cb-Nb-Cf 335(80.5%), AmCb-Nb-Cf 55
(12.2%) 2811 AmNb-Cf, AmENb-Cf 2 AmE-C-
bNb-CETe-Cm-Na 2+ 153(2.4% )01tk 3B 165+%
Am-E-Cb-Nb-Cf 1323(80.0%), Am-Cb-Nb-Cf 165(9.
7%), AmENbCf 4%(2.4%). E-CbNb-Cf 3F(L
8%), CbNb-Cf 23(1.2%) 282 AmCf, CbCf, EC
bCf, ENbCf 2 AmNbCf 2+ 13:(0.6% )01 4% 23
Zx Am-E-Cb-Nb-Cf 135(56.5% ), AmE-Cb-Nbs} E-



Table 7. Antimicrobial resistance rates o ¥ enterowlifica isolated from swine

Antimicrobials Biotype Total
1 2 3 3A 3B 4

Amikacin 0 0 0 0 o(1) 0 0(1)
Ampicillin 78(22) 33(31) 100 100 95(3) 74(26) 83(9)
Carbenicillin 89(11) 0(6) 100 98 96(1) 100 81(2)
Cephalothin 100 98 100 100 100 91 9%
Chloramphenicol 1 0 2 0 0 1
Colistin 0 0 0 0 0 0 0
Erythromycin 100 86(12) 50(50) 85(15) 87(12) 83(17) 83(13)
Gentamicin 0 0 0 0 0 0 0
Kanamycin 0 04} 0 0 0 0(1)
Nalidixic acid 0 0 0 0 1
Neomycin 0(11) 2(27) 0(50) 0(32) 0(12) 0(26) 1017}
Novobiocin 100 100 100 100 98(1) 100 99
Polymyxin B 0 0 0 0 0 0
Streptomycin 11 6 0 0(2) 0 Ny
Tetracycline 0(11) 2(8) 0 2(12) 1(15) 0(13) 1413)
Tobramycin 0 0 0 0 0 0(4) 01

All data were percentage of strains interpreted as resistance and intermediated susceptibility in the parenthesis.

Table 8. Antimicrobial resistance rates of Y enteracolitica by
different serotypes

37(1.3%), AmNb-Cf$t Cb-Nb-Cf 7} 25(0.4%) 1¥j
it CbCf, E-Cb-Cf @ E-Cb-Nb 2 15:(0.4% )°Ich 0

L Serotype 198 4259 A oAl A FFE ENLCE 17F
A 03 0.9 o.a UT (40.5%), AmENbCI 125:(28.6%), NbCi 73-(16.
Amikacin 0(1) 0 0 0 7%) 32|31 Nb-CfN, E-Nb-CfN, Am-E-Nb-Sm. E-N-
Ampicillin 93(6) 36(29)  50(10)  83(17) b-Cf-Sm, Am-E-Nb-Cf-Te ¥ Am-E-Nb-CFSm 2+ 15(2.
Carbenicillin 96(1) 0(7) 60 50 4%)0190th 0218 1059 thd WA AL E-Nb-Cf
Cephalothin 99 ® 0 W ob AmE-CbhNbCf 2} 4%(40% ) 223 E-ChNb-Cioh
g:fs’;“phe“‘m] ; g ]2 ;’ AmE-CbNb-CFSm-Cm 2 15012th. P2 d3¥ 6
Erythomycin ~ 87(13)  80(14) 100 &3(17) 78 oAl WAdE AmE-CoNb-Cist Am-Em-Nb-Cf
Gentamicin 0 0 0 0 Z+ 27(33.3%) 712l3 AmCi%h E-CbNbCF 2 1%
Kanamycin 0 0{5) 0 0 (16.7% )°12dT}.

Nalidixic acid 1 0 0 0 AAHLZ Y entorocolitica®) T THA] A ke
Neomycin (1) 2(21) 00y 0 AmE-CbNbCh-Cf7} 1855(64.1%)2 7+ @ton
Novobiocin % 100 100 8 Am-Ch-Nb-Cis} E-Nb-Cf 2+ 245(8.3%), Am-E-Nb-Cf
Polymyxin B o0 0 0 7} 185:(6.2%), Nb-CIst E-CHNb-Ci 2 75(2.4%),
Streptomycin 0(1) 7 10 0 CoNbCE 2 55(1. 7% )0l2it)
Tetracycline 2(14) 0(12) 0(10) 0 : T .
Tobramycin 0(1) 0 0 0 a &

UT® . untypable.

( ¥ © percentage of intermediated resistant strains.

ChCf 2+ 3%(13.0%), Am CbNb-Cf Zt 2%(8.7%)

71837 E-Ch-Nb-Ci9} E-Co-Nb ZH 15:(4.4% ) ol UTh
g8y A oAl WA F3-E Table 107 2t

Z, @39 0:3% 23159 oA W L AmEC

bNb-Cf 179%(77.5%), Am-CB-Nb-Cf 245(10.4%),

E-Cb-Nb-Cf, E-Cb-Cf 28] AmENbCf 7+ 45(1

7%), Am-E-Cb-Nb, ENb-C{f ¥ AmE-Cb-Nb-CfTe )

Y etencolitia’= AV, ZHE BE, B, $HE § oY
FolM B Aok '** e Aol Al Ay 2
oAE #Fe LEEL URE e 2T #AE
IR e 7 2 eSS aTe) od¥
o HFen FRHHL 53 o A HARFE 7}
3 ®ol BElHH o] FEA £ FFE AT &
A5 o]&% A BAA Al el F94E
Yepdoks AR Abgtst siR)el M welE dFe



Table 8. Multiple antimicrobial resistance patterns in ¥ enteraaslitice 1solated from swine by different biotype

Bi :

Multiple resistance pattern Lotype Total(%)

1 2 3A 3B 4
Am E Cb Nb Cf Tc Cm Na 1 1
Am E Cb Nb Cf Sm Cm 1 1
Am E Cb Nb Cf Tc 3 3
Am E Cb Nb Cf 6 33 132 13 185(64.1)
Am E Nb Cf Sm 1 1
Am E Nb Cf Tc 1 1
Am E Cb Nb 13 1 4 18(6.2)
Am E Cb Nb 3 3
Am E NB Sm 1 1
E Nb Cf Sm 1 1
ENbCIN 1 1
Am Cb Nb Cf 5 16 2 24(8.3;
E Cb Nb Cf 2 3 1 6(2.1!
Am Nb Cf 1 1 2
E Cb Nb 1 1
E Nb Cf 23 1 24(8.3
Cb Nb Cf 2 2
E Cb Cf 1 3 4
Nb CfN 1 1
Nb Cf 7 2.4
Cb Cf 1 1
Am Cf 1 1
Total 9 49 41 165 23 289

Am : ampicillin, E : erythromycin. Cb : carbenicillin, Nb : novobiocin, Cf : cepnalothin, Tc : tetracycline, Cm : chloramphenicol.
Na : nalidixic acid, Sm ' streptomycin, N . neomycin, Pb : polymyxin B, Cl ! colistin. Parenthesis were the percentage of multiple anti-

microbial resistant strains.

WEY3 YR fApslThE AMIR B Hol HA)
= Atz e gemina AEF AYA 98 E o
zRQY, 2222 RAAZRE Y adeoolitia®) ¥ 2
Belwo Wig HEY, €38 ¢ g7A A 2k
yersinia?t Q2] AWAA L ASeE T 12287t
“rh

o] Aol R 853012l F 3495 (40.9% )N yersini-
wddol BN o] AAL R 15.8%%, =Y
o) 22.3%%, 27.3%%, &= 30.7%", olxgtde} 17.
5%%, o] 5.8%%, WA= 10%*, vl=e] 0.9%%,
28120 5.6%%, dotael 30%Y7, %9 1.5%%, H
W= el 8.3%¥Rct ¥4 eyl yde e & 2
o7} Qe AL o] A Bl tid 71&9 Aol
5 o1} A3k wjo|s} FAL BRSNS fojd| 9
3 Aoz FRPHEL

2 AQoM UJehd NAF jerinied TE X E BY
Y enterocolitica”t 82.8% 2 71 WO Y kristensenii 15.

5%, Y pseudotuberculosisSt Y frederiksenii 217+ 0.9% ©1 AT
o] AAe A7 AYY AN YNy 2t B 4P
WMz Y kristensenii 7} 15.4% E-EVH Q2 Y intermediat=
Bals]x) %o} ¥ intemediar= 157 BEAHRALY Y kristens-
mire B8R 28 A HYe Aol FELS A}
o7} aidek. A A B2l H yeraniant] TEE E£EE
valel] whel ztolzt Aot Y etenolitia® EX7F 7HE
2t} Y oveaolitie®) FU) Belge w29o] 92.7%%,
olgr]a} 76.9% ol A FAlstTh

Y enterocolitica’= A 8V8HA Aol thaksim v kol
mEtdE xpolzh lek w3 Ejgolu A Fd
wat A3 A v e xolrt itk oloRd s
A Ao kAol o8t Nihehn® e ¥ entenolitica 4
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Table 10. Multiple antimicrobial resistance pattarns of Y enterocolitica by different serotype

Multiple Serotype
resistance Total(%)
pattern 0:3 0: 0:21 uT

Am E Cb Nb Cf Tc Cm Na 1 1
Am E Cb Nb Cf Sm Cm 1 1
Am E Cb Nb Cf Tc 3 3

Am E Ch Nb Cf 179 4 2 185(64.1)
Am E Nb Cf Sm 1 1

Am E Nb Cf Te 1 1

E Nb Cf Sm 1 1

Am E Nb Sm 1 !
ENbCIN 1 1

Am E Nb Cf 4 12 2 18(6.2)
Am E Cb Nb 3 3

Am Cb Nb Cf 24 24(8.3)
E Ch Nb Cf 4 1 1 6

Am Nb Cf 2 2

E Cb Nb 1 1

Cb Nb Cf 2 2

E Nb Cf 3 17 4 24:8.3)
ECbCf 4 4

Nb CfN 1 1

Nb Cf 7 7

Ch Cf 1 1

Am Cf 1 1
Total 231 42 10 6 289

Am : ampicillin, E : erythromycin, Cb : carbenicillin, Nb : novobiocin, Cf : cephalothine, Tc : tetracycline, Cm . chloramphenicol.

Na ! nalidixic acid, Sm : streptomycin, N ! neomycin.
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26.4%%, 9] 0:38 95.8%, 0:9% 4.2%%, 0.3
¥ 81.8%, 0:9% 18.2%*, A& 0:3% 60.9%, 0:
128 22.7%%<) AA2 ol $ fARSIE R, S A=A AN
9] 0:3% 68.8%, 0:8% 9.4%, 0:5% 5.1%, 0:9%
4.4%3 AR Eu @ dFeME 0:2180]
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% 2947k Fol7} ke AL & F AR
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4. Y enterocolitica®) 165 FtAo] thdt 7443-L ceph-
alothin(99%), erythromycin(83%), novobicoin(99%), am-
picillin(83%), carbenicillin(81%)°ll ™3t Z3Hde] 3l
™ amikacin(100%), colistin(100%), gentamicin(100%), k-
anamycin(100%), polymyxin  B(100%), tobramyci-
n(100%), chloramphenicol(99%), nalidixic acid(99%),
neomycin(99%), streptomycin(99%) % tetracycline(99%)
of tisted Zprdel AATh

5. AEF 28/€4Y 0980 £3F #F+= carbenic-
illin(100%)¥} ampicillin(61%)°1 th3te] o] AN
v e 42ga dAYoM e Aol Ut
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(11.8%), 24 WA 95(3.1%) &l =% AmE-
Nb-Cf hA ool 1855(64.1%)8 7H8 BdoH
Am-Cb-Nb-Cf®} E-Nb-Cf 7} 245:(8.3%), AmE-Mb-Cf
185:(6.2%) &oI1Ach
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