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Etiologic characteristics of Yersinia enterocolitica in the

main breeding areas of cattle and sheep in China

ZHENG Yu, LI Han-xiao, ZHAO Qiang, WANG Han, HU Pan, REN Hong-lin,
LI Yan-song, LLIU Zeng-shan, LU Shi-ying

(Key Laboratory of Zoonosis Research s Ministry of Education ,
Institute of Zoonosis , Jilin University s, Changchun 130062, China)

Abstract: To research the etiologic characteristics of Yersinia enterocolitica in the main breeding areas of cattle and sheep
in China from 2018 to 2020, and provide a basis for its prevention and control, 2 291 samples from six cities were collected for
isolation and culture, and positive strains were tested for virulence genes, serotype typing, and drug resistance. The results
showed that 109 positive strains were isolated from 2 291 samples, and the total detection rate was 4.76 % , with the highest de-
tection rate (20.42%) occurring in Liaoning. The detection rate varied significantly between regions (X*=288.153, P<C0.01),
whereas the detection rate of various types of samples showed no significant difference (X* =1.734, P> 0.05). Among the pos-
itive strains, the ystB gene was the dominant virulence gene, and O * 5,27 was the dominant serotype. The resistance rates of
the isolates to ampicillin, erythromyecin, sulfisoxazole, and cephalothin were 100%. However, the sensitivity rates of the iso-
lates to colistin B and florfenicol were 100%. The study illustrates that Yersinia enterocolitica is not widely distributed in the
main breeding areas of cattle and sheep in China. Their multi-drug resistance rates are high; therefore, drug resistance surveil-
lance of Yersinia enterocolitica should be strengthened.
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EAAFE T SRR I Y B L& b R
FAFBE R . NEH T /NS 5 5K
FRUATS Y 1A RSO B A ) 2 M ELETS |
SR SEIE R I FL 5 | JRd 3 98 RE IOy I 8 0 AT
HB IR 2% GG 76 4= BR U [ N R4 T AR 4% 9% [ 98 o 2 1l
i H ot 2016 4E R HRGE EEEEA 117 TA
22 BB IR FR R 1Y 52, Horh o 640 155 A BE R
J7 .35 ANBET- 5 7E 20 2 80 AFAR, W & kit 2
UCHR /R PR R B 2 AT L r o ml L X 4% X
YR /N 45 B 9 FIS JR AR B AT R AL R R AE
Ao AR E A LB R, Rk, AR T 2018 —
2020 AE TR 4= 2 B XY F £ RB RN T 3
RAESREAR (8 L I R L RO R A LR
B A R AR S TR AT B AR 43 S R R M E L BE 3
PRI S 5 I i TR 568 DA BT 24 8, o 85 SR R AT 4%
BE R T 3T PO AT 4 [ 40 2F J2 7 O R 1 AT R AR
FIR SR A A L b T 537 0 W0 /0 fi 45 B 2 IS 2R 7% 7
1A% 15 25 LA

1 #MRl5 A

1.1 Z2HRHk DNms R ERR W S % Wk
CMCC52225 W 3£ [ H & B2 5 13 A W 1 Fi O e
U s HZ TR PR S 48 b Al K27 88 3 TR A .

1.2 FEACRE R 2018—2020 4B EVLA
A LT VNS A TR X BT A R R A R X
AEFEFEB N T W& RHEAE 2 291 4y, Hop
MRV 744 Oy, AR 937 L LT 426 . N
ST FHIAR X 100 4y, B 8 A A X 58 £y BRVE 4 26
By, TES KA, 5 FEHE 1 968 1y, FLHE 152
0y s IRIFE 116 7, RIEFEAS 33 107, T B AEAS 22 17,
1.3 UEEIF NS R HB R AR A i B B
Fr o CIN-1 55 1 5R R 3C R Wl 1R 6 2 v i, W K 1
SV TR AE B A R 7] s PCR X %E B BUAR 43 B
A8 WK A YR AW A Bl 2x M5 HiPer
plus Taq HiFi PCR mix., W3 { Jb 5 B4 & A YR
A R w5 7 2OBUZ E IR R % B IR A L K A R OR
TR FHEARIFEARAR ;519 H AT
A=) TR A A B s I T 4 8R4 o 98 3t )
hy S 36 2 AR AF R 5 i 24 P 4 it L B L TR 25 1 24
BAC R W 3% [ AT S8R iR A BR A A

1.4 FEARSEEE BUERFEARET 10 AR
MR ERRE i L 4 CCHE 7T~ 14 d DLk B
BRI O B T CIN-1 15 38 38 25 C R4 1%
F218~24 h 5 B A MR A E T LB W)
PREEFRIE P 25 CHETA 8 ho UL fox AT S H i 5

s FLEE U AR N BARGE AT PCR %558 . 8% PCR 45
S BH P B4 TR R 2 AT A A BN S A K B A R /N
45 g 6 HE R AR B A R BR T — 80 C AR A7 IR SE 1T
TN B S R AT ST S .

1.5 B SLEAI  XF /N 45 B R HB IR R 5
NFEEHE RN (@il ystB™ , ystA s yadA s virFS)
I3 M #EAT PCR A, PCR 2 W AR 2l 20 pl,
4145 2x M5 HiPer plus Taq HiFi PCR mix 10
pL, E RS54 0.8 pL,DNA #ibg 2 L, A H
ddH.O #h £, PCR 4" 34 F2 /¥ L 45 94 C #AEE 5
min,95 CAEPE 30 5,61 CiE k 30 5,72 °C ZEfifi 30
min, 3t 35 MPEE, 72 CIEAH 4 min, Y5 DL
2 000 marker F 294 % B L 9k 43 B (120 V, 20
min) . 5 PFFIILE 1,

F1 HEKNEK PCRIIHFT
Tab.1 Primer sequences for Yersinia enterocolitica

genes detection

EIR7EZ S S (53" PHKEE /bp
foxAF GGTTCCTTGAGCGTATTGATG 1094
foxAR GGTCATCGGTTTCAGCAGTTT

ailF GGTTCGTTTGCTTATACTCATC 142
ailR CCAGTAATCCATAAAGGCTAAC

ystAF ATCGACACCAATAACCGCTGAG 79
ystAR CCAATCACTACTGACTTCGGCT

ystBF GGACACCGCACAGCTTATA 253
ystBR GATTGCAACATACCTCACAAC

yadAF CTTCAGATACTGGTGTCGCTGT 849
yadAR ATGCCTGACTAGAGCGATATCC

virFF GGCAGAACAGCAGTCAGACATA 561
virFR GGTGAGCATAGAGAATACGTCG

1.6 IMmiE Ak FIHZ & PCR &N 538 4
EEAE 7 IR UEAT IV RUAR I . B R B VA R B
FHPE T8 bR R 2 35 3% BE D TRV 5 R A Il 9 K )
ERB R LIRS EME RS IEENS, IFiRE
Az B AR IR AE S 25 LN IR

1.7 W25 PERml A SLES A X 15 Fh kAT
T 245 A ) G 00 2 T bR L Sk Al b LTI R IR L PR R
HERXRABERX GRDE ANDE . ZHEE B K
¥ S R W A R A YL RURE B L Sk A E Wy | Ik g e
i BV R ROR e %) . BAREED T IBGE & 8
WT LB PR E M 2584t ., 25 CHE 9% 18~24
b, 38 2 000 A B R AR K DN R S W 24 W X A% AT I
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Tab.2 Judgment criteria for drug resistance results

) 7 A v T T KN
NSRS

ifif 245 g TP
R PR <13 14-16 =17
K A s b <14 15-17 >18
TR <13 14-17 =18
KRKEER <12 13-14 =15
AHE <13 14-22 =23
R A <12 13-16 =17
HRTE <15 16-20 =21
ZMHEZE B <8 9-11 =12
it i S 20 e <10 11-15 =16
5277 B idi <10 11-15 =16
AwE <12 13-17 >18
K A g my <14 15-17 >18
1K g e <14 15-16 =17
Ranib B <15 16-20 =21
BAR)EH <12 13-17 >18
2 & R

2.1 AR X EEAR DB GER XF 2 291 AEA g
17 PCR %28 DL S A= % e 45 R WL 3k 3, 2L 73 55 %)
109 ¥R/NA S5 I R BR IR AR A K 280k 4.76 00, FL
WL TR Rl 20,42 %, BT EE S 15.51 %0, SRR TN
0.81% » H AKR 0.75 % , PN 5Ty FIBE 1Y b X 43 5
PR B . R R O7 R 30 E 47 25 500 i, 45 R om
b XK R 2 R G2 B (X =288.153, P
<C0.01) , 3L T AT SR A H RO v T Ho Al X

x3I BEMREAFNGEHXBREAANSBER
Tab.3 Results of Yersinia enterocolitica in samples

from various regions

e 5 FEAKE /0y PP RRE/ bR PR/ %
bR 937 7 0.75
B 744 6 0.81
I3 426 87 20.42
AEin 100 0 0

A g 58 9 15.51

5] 26 0 0

2.2 A[EFPEMEAR B G5 R A S5 R AR A Fp
Ko RAEHRE (1 968 ) FLFE (152 1) A FE (116
) ERBERE (33 1) R BEAE (22 ). Ar B 45 R DL
F A, Hoh/N g 45 A& BB R AR TR 8 A i R B
BERE(12.12%0) LR FEFE (5,34 %60) , 1 At F 28
FEAKE 2 000, FERERIPREERE A4 ) 6 25 7
TGt L (X =1.734, P >>0.05) ,

R4 BUMEBADNGEHRBRAENSEER

Tab.4 Results of Yersinia enterocolitica in various samples

P30 FEARKBCE /My BIVETERREC/ B BRMEER/ %
FERE 1968 105 5.34
FLFE 152 0 0
e 116 0 0
WIGHEA 33 4 12.12
(RN 22 0 0

2.3 FAFEEKMEEF X 109 Kk BH Pk # bk o AT
LRI L 45 R R (LR 5)A 71 R
FENEFIE NN ail — . ystA —  ystB + . yadA — .
virF —  JF¥ HE R T REE S B AL (65.14 %) 5
HAR R 38 tREE S KR IE N ail — . ystA —.
ystB— yadA — \virF — 6 Hg O 11 RS S
FEH A (34. 86 %) ifif 1 i T, 11 Y 3 bk 38 % B R
S AR BORE B AR B AR ROR R H X Y
45 1 ¢ M8 IR BRI BOW AR /N, JF HOAR 98 35 ) BRI
T 5 B 5 LE AT yst B SR AR YR B b X /N i 45 i R
HSZR AR T Y P 38 ) BT

2.4 IMLVEA BRI ZE R XF 109 Bk P 4 B B B
PEAT LT 0 0L 45 SR 06 5. LRI HY 3 Ffafn 5 7Y
5 O 5,27 MEAR 51 B (46.79%),0 * 6,30 Il
MR 3 BR(2.75%),0 ¢ 5 MLWEH 3 Bk (2.75%) , H
A 52 MRAR T (47.71%) . Hp O+ 6,30 I iR 2
AL T HLIX (3,45 %) 5O = 5 IMLE B A AR AE 1L T
(2.30 %) FI B I VT IX (16.67 %) ¥4 4 i {H K&
B0+ 5,27 IV B IR BB IT(66.67 %0) i Ak
(57.14 %) FHL T Hb X (49.43 %) . ALE G0 H T,
i EL AT 7 B ) 5 5 s i X 9 ok BH A T Rk 34 oK 4 AR
ZE LBV, O ¢+ 5,27 I G TR IA R 02 AR YRR A b X
N 55 i 9 M JR 2% B B A A 1l A
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Tab.5 Results of serotype and virulence genetypes of

Yersinia enterocolitica isolates

P ME A IR I

(€73) ail  ystA ystB  yadA wvirF
BRIT O:5,27 4 - - 4+ - =
BRI O:5 1 - -  + - =
Ry AU — 1 - - 4+ - -
HK O:5,27 3 - = + — —
HH O:5,27 1 - - = - =
H — 3 - - - -
T 0:5,27 42 - = + — —
T7 0:5,27 1 - - = - =
LT 0:5 1 - - = - =
L7 0:5 1 - - 4+ - =
LT 0:6,30 3 - - 4+ - =
i - 23 - - = = =
iy — 16 - - + - -
B — 9 - - - -

2.5 THZGTERIEE AR X 15 FhTR 25 W 0 24 1
K45 2R W2 6, T AR 2R P AR 20 R L
AL R Sk AEWE W 100 D4 TR 24, XF 2 K R B AHIROR
JEZ 100 0 U, BRI 22 A T Wk XoF Ik g e ) A2
7 B vk WA T 25 SR B AR 750 UL L X R
B,

x6 NFEMAXBREFSBRAOTWHERUER
Tab.6 Results of durg resistence of Yersinia

enterocolitica isolates

B 25 PR/ AR/ N R/ %
HREVEAR AMP 0 0 100
Sk fe bR CZ 15.79 52.63 31.58
THeRI AK 15.79 78.95 5.26
KRR GM 15.79 78.95 5.26
A%FEKE 0 0 100
Wb 2 NFX 52.63 31.58 15.79
WH VR CIP 36.84 36.84 26.32
LK HE B PB 100 0 0
fif i 57 e wk S1Z 0 0 100
T SXT 5.26 15.79 78.95
A% CHL 84.21 5.26 10.53
S TBLER KF 0 0 100
W g e il AOZ 0 5.26 94.74
BikTh 2 ENR 36.84 57.89 5.26
WA e % FFC 100 0 0

3 3 it

X 2018—2020 4F 2 291 £ T [ 4= £ F 77 X 4
UGN 45 1 98 BB R AR TR 00 R A B 3K 2 i X 1Y
BH PR REAS MK R 4,76 %, S A H AR a4 2 vh
B BH A G R (43 31k 2.78 %6 A1 0.89 %0) A AT L 1B
L5 2018 AE 7N 2T M 64 2R (25 Y)Y VL Ve 45 4
A (20,86 %00 A 22 B KL X AT RE 2 L R
RN S RIR AW EEE E, A
SPSS ik — 2 40 Mr 15 501 4% H X K R 1 22 A Ge it
SR S I A Y R e RO BT R L R R VL
FUE AR, FEAS BN 28 047 430 BT, IR B RE A K R
ik 12,12 % , R J&ZE ARG % 5,34 00, 1 IS R AR
rh oy B B0 0 BH M T R 4ok A T B Al G S, X
PRSFB RN T B RSN T35, %
1 240 TR S5 I A i A S b R e N 2SR

B SRR I 45 SR B AR Ay B 8 71 MREE )
FEH T BURE RR (R yseB B SRR A 38 BREE S 3E
I BB AR O & 8 036D . BBk 111 B A
EAEEURME R R HE S EE R R ATE &
R 2 & yseB A BEARDS  3X Ul #EAT yseB 3
PRI 79 T R B8P A7 AE — 8 SO T, 3% 5 R AR B Y T
o ZENBE A AR AR U5 R A A B A PR v R IR SO
B RRAG HH R K 3] 94.44 %, 5 A 5% Hh =l 205 P 1 Bk
i %k 100 26 1 45 AR AT, 5 A% 5256 = i g vr
B2 & PCR Jrik"™ 45 e — 20, X UL B 4R R A7 75 T
A AR AS P AR SOR M/ N  45 W 9% ISR AR AL 48K
2280 T B0 1 R R 352D (LS00 TR R 1) TS AR S e )
AR TT AL

HRiT, fE AR 2 60 4~/ 45 I 4 BR R
B IMERF,0:3,0:8,0:9,0:5,27,0:
13a 88X N2 B A HUiw 1, i 3 B K 2 8080 Wk
BRSO = 3 F O = 917 AWK 109 ¥k B
O3 B R BR UEAT R UL A LR I T RS I L A & B I
HRR O 3 H O =9 YRR A D EE BRI TE R R
O:5H O:6,30,46.79 % WM IMIE AN O 5,
27, AR MR MTE B A . X g AR O ¢ 5,
27 W BT AT TR BR 2R R T B0 SE L T Plate
Samoraj FFHE 5 MR B R O 2 5,27 LT Y B B
RIS 3 Bk A ail BUBEER X O 5,27
0375 78 TR R X 1 P ) 5 5 S in T3 T i R G
A A N A BT R R 2SN

B TR 245 10 1) 2o A L 4% By 4 R AT TR 0 YR
I T I A B BBk R, R T U D N i 6 T R BB R AR T
i R BLS AT £ X 109 # BH 1 4 B Bk
HEAT 15 Fhpi e 259 10 25 O 56 L 25 3 WoR Ir A 4 1
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B VR 2 EL A T 25 B0 4, O ELG 0 P AR L 4T R LK
i S5 20 WA T Sk A W Wy A4 b 24 ) T 2 Rk B 100 %,
Xof IR e Al R0 52 I i B A A A R T 2 M L o 2R
WER B AR E % FAE R R UK, X 5 Baumgartner
R AR L UL AR R B % 3 R 2
A LAE I R IGIT B B IR 259 . BRI Z A0 A K 43
BT R B Z M 25 R o 2 R L PR 2 YT 25)
KE 100% . Hoh A 74.39 B RRXT 5 R 259
i 245+ 3 7] 8 5 % 5 I 1) B S5 T HE R SR Ak e
LR IE7INA - ST SO TS I e A ES IV O AN 7RSS R
IR AR B B 250K Ol 2E AT WL kR H R sh R 3R S
I PRAGYT R Bt Az 28 0 I S5 28 3 i RN 2 fee
RS ALLR

FlammhE: L

SIAARXBK: B F . F0E HE, %, REF
FEFRINGEM KB RERE R R FAF LI
BE A B3R R # 0,2021,37(6):473-477. DOI:
10.3969/.issn.1002-2694.2021.00.070
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