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Abstract: Objective To monitor the drug resistance status of yersinia isolates from fresh meat, grasp the drug resistance
spectrum and trend of Yersinia isolates in Our province, and provide important reference data for guiding the rational application
of antibiotics in human clinical practice and controlling the spread of drug resistant strains. Methods A total of 600 pieces of fresh
pork, beef and chicken were collected from several farmers' markets and supermarkets in Changchun every month for 15 months
from August 18th to October 19th. 80 strains of Yersinia strains were detected, and MIC concentrations of drug resistance were
detected by microbroth dilution with 15 antibiotic sensitive plates. Results 80 strains of Yersinia strains were counted. The total
drug resistance rate of Yersinia pestis was 98.8%, and cefazolin (CFZ) had the highest drug resistance rate of 92.5.% (74/80).
Erythromycin (ERY) was followed by 58.8% (47/80). Ampicillin (AMP) 57.5% (46/80); Naproxil acid (NAL) and cefoxitin
(CFX) were 28.8 (23/80) and were somewhat resistant to other antibiotics. But all strains were sensitive to imipenem (IMP) and
gentamicin (GEN). There were 28 strains with multiple drug resistance, accounting for 35.4% (28/79). Conclusion There are
multiple antibiotic resistance in Yersinia strains in this monitoring, and the multiple drug resistance is serious and the resistance
spectrum is diverse. In order to ensure food safety and human health, great attention should be paid to and enhanced drug
resistance monitoring of Yersinia.
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FIHMER A RS, HE A ISFHAE R BIRET TR RN IRE (MIC) fill. 4558 XT80FRHE /R AR B bt
ZGMEEAT ST, R H R AR B R 24 26 9 98.8%,  H AN 24 A (P O Sk AR (CFZ) 92.5.% (74/80) 3 K24
2 (ERY) 58.8% (47/80) ; & EVGH (AMP) 57.5% (46/80); ZEMERR (NAL) AISL#Ipt | (CFX) 428.8 (23/80) ,
WA HIAE R — E R TN 2 . BT B ARG % 55 R KB R UK . 2 EHM 256288k, & (28/79) 35.4%.
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1. #a

IR/R#ARBEE (Yersinia) B THFFE AL, AHERIZHR
RTINS I 98 BB T PE 5 R S5 R HE IR 5 R AN
XA R TR . A ORI Nig g &
HIS PG B 5 1B 4 A% 1 PG T 6 N R B0 v 2L A 1-3]. HR/R
HRICE NI IE TR, |2 Taikn. E28
H bR a2 V2 VR I — Pl S s B 0 - %82 A
T BHARGE, R ARV R E N AEK A E S R 2 —
[4-6]. H FI7ES E & i A R /R AR IR H R ARG, &R
SIS IEAEAZ o T AERER IR AR o AR AL B R Y5 By
RO, CLRILHIZG M, IR TR HE IR AR A (1) 24 15 A 245
A, NtR SR IR R IR RIR YT, AL =%
B X &2V O R 38, FR T AR . I AR
REWT .

2. MRS
2.1. AE

2.1.1. BEERSRIE

80 PRHP/RARIE HE PR IR B T KA1 2 5K ST AN
HETTRAE, ZEHE 30007 CREERIEIAD 41506 (A
PRI BEIS150 1, JLTT600 A i, L SR =
RrERAT .

2.1.2. REFEARF

HIS 7R % B e R 1 B i 4% 77 24 W T 9 [ OXOID A #] 5 HS
IRARBE O OB IR TR ERBYE AR s CIN-IEF M
WOl E R AR &AM L ZLEE R N7 T 56 E
SIGMA-ALORICHA W5 JREIEFEIEI T AL B H AR
AR APROE JWTi:EM IR, /NMash R /R AR E
FRAE B RCMCC52203 ;5 41 56 2 K 2H DN A TR G & ; PCR
3 B 75 3770 Hh SR 2 VRS A Rt R T TN
EBAHMIO)MIR &t il B E B ARG R AT AT,
PTG B IR R SR UM« RS B R KB R A T (ATCC
25922) WSET T MMM EARG IR A

22. A

2.2.1. ER/RZREE BRI

H P22 A0 B FE MBS TR T 4°CH A B 20K
{5 A 3 PCR J7 R0 ¥4 38 TR 20 0K 5 IR ot 38 T Y0032 A7 HIS
IRARBEAI I s BPCRI7 VAR H H 2 K v B A i 1 1
0. SmAN N E5 A 4. 5mLBR R 1) 05 e B rh 08 51 14T Bl Ak
;o GG HER

PR T HE R AR R By S RG TR I 5 7% 70 B TR
[ RTRE TR V& 2 PR R I B AR B PR R R4, £ API20E
AR 2% %8 AT R %8 o IR B R AR R e 1 T
PR, BT OR B AT 25805

2.2.2. ZHHUAL

Fo RS [E B R R SL 50 AR 2y, A VEPIH 24
WIEURIR AR EE(NCCLS \ CISI 2007), K H A7 i i3
MICHR[7-9]. 5 5 45 B AR RN 45 462 B ok 20 Sl e P B8 LT
MERAS A, 37 °C 24 h 4k, $hEL 3~5 Nai¥E
%, WERIFT10 mLARE HKG MBS T, Bk
ZEBOAE T 0.5 FF KB U B VA A0 A Rk E
1x10° CFU/ml; & 567 L1022 4 HE P A FH Al B A% A R B
E LR IR EE R 10 pl JOANE] 12 ml Az E R,
SR Vv RITCEMERN, FEEH VEMES R
VNN FN96FL 2GR H (B FL100 pl) PSR} 36 25 4, BEfh
ek, BAEEMIKIE N 1x10°~2x10° CFU/ml /4 .
FHPEXGTHRFLANA 100 pl B SR A ], AN ST B HE
Bk KBl sE B e I 250 BN 36£1°C A
16~18 ho fEAT A BRI LT, FHRIRMEL . FHHEXT
FRFLVR R B AR o AR K R A7, MLAHB A KL, 2R
BRI BN FLIR A [ TR BRI IE « 4l AE KLY
It & B AR BT 25903 15 B R S AR B VR (MIC)

3. 453

3.0, AR A 25 B B R R L

HISZR PR B 25 B0 B0 AR & A SR AR 5 [10], BRAZ RIR L
SRR A RAE T . (R D

F1 FHEERKIBIRATE ATCC25922 1) MIC { fe¥FiEEIA1 MIC f#REFRIE.

MIC FEEE KR AE

MIC fEREFRHE(pg /ml)

FUERER

ATCC25922 W S 4+ IR [FE]
HFFHR AMP 2~8 <8 16 >32
R FUM/ET EHAMS 2/1~8 /4 <8 /4 16 /8 >32/16
Skfamk CFZ 1~4 < 4 >8
Skfufthie CAZ 0. 06~0. 50 <4 8 >16
V¥R 2 TET 0. 5~2 <4 8 >16
1% %K ERY <0. 5 1~4 >8
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MIC FaEKBRFH

MIC fERETHE(ng /ml)

FAERER

ATCC25922 BUR S Fif IR [BE]
KNV E CIP 0. 004~0. 015 <0. 06 0. 12~0. 50 >1
ZENER NAL 1~4 <16 >32
SLHIPE T CFX 2~8 <8 16 >32
Skl CTX 0. 03~0. 12 <1 >4
K KEZ GEN 0. 25~1 <4 8 >16
SiTERE SXT <0. 5/9. 5 <2/38 >4/76
S FZE CHL 2~8 <8 16 >32
WEHH IMP 0. 06~0. 25 <1 2 >4
R 75 8 2 AZM <8 16 >32

Vi 8 ST bR AR 25 AR RE AR A0 0 £ LT
3.2. SOERER/RAREHIAGFBEE MIC ZE0IRIL
RFSORRHR /R AR B HULG AT SEit, A6 HH HIS K AR D A i

15 N98.8%, HiiN 24 3 B i ) A Sk FEMEAR (CFZ) 92.5.%

(74/80) ; HIXRAFEER (ERY)58.8%. (47/80); %~

PRCAMP)57.5%(46/80); Z5HE R (NAL) A1k 178 T (CFX)
H28.8 (23/80) , XFHAMPUERE —EREMMZG; HT
A TR R T 8% B AR R B = Uk, (LR2)

2 SOK IR HR RAR B A M REL MIC Z5Mst .

PAER B ) FAE ) % #R) WHE (%) MIC {& (pg/ml)
ZRPER AMP 9 25 46 57.5 4~>64
skftiftheCcAZ 78 0 2 2.5 <1~>32

T M/ET EIHAMS 48 27 5 6.3 <2/1~64/32

W EHsT IMP 80 0 0 0 <0.25

V3R % TET 68 4 8 10.0 <1~>32
ZENEFR NAL 57 0 23 28.8 <D~>64
1% % ERY 1 32 47 58.8 <0.5~>16
kP T CFX 40 17 23 28.8 <D~>64
fEE CHL 77 1 2 2.5 <D~>64
SLHIMERS CTX 75 2 3 3.8 <0.25~>8
Skfamkmk CFZ 3 3 74 92.5 <0.5~>16
JKKFHR GEN 80 0 0 0 <1~>32

B TEE SXT 78 0 2 2.5 <0.25/0.475~>8/152
Rl & 55 2 AZM 78 0 2 25 <4~>64
IR E CIP 2 24 4 5.0 <0.03~2

3.3. SOBRHB/RARER I 24 68 bR O 25 3%

B AR To U 2g PE AN, HoAth 23 B 1 8 Fh it 241 o« e st 1
PrAE R 25248k, 0 B3P PLZG s XF2FhPu A R 2527

RN Zj4k, 43 MAFPLLGIL; SR A R 25 10k, 7l
IFhPLZGTE; SR BUA RN 2518k, B R PTG, *i8
FhPUAE R 2530k, 20 ML 253 . Bzt oA i 2 12
CFZ 19%k; HIRFZEAMP-CFZ-168k , ZEMZ5HM 3~8

AMP-TET-NAL-CFX-CFZ-
AMP-NAL-CFX-CFZ-AZM-

o SPHRBIZE X3RHUE R G170, sk FIUERAS. (LR3)
2t MARGUE K20, AR, X SRR
3 SOMRHI /R AR T FROH 24 TR PR (R iR 24530
PUAERMR HiZig s ait
0 1 1
CFZ-. 19
1 NAL-. 2 24
AMP- 3
AMP-CFZ-. 16
2 NAL-CFZ- 11 27
AMP-CFX-CFZ-. 14
3 AMP-TET-CFZ-. 2 17
AMP-CAZ-CFZ- 1
4 AMP-NAL-CFZ-CIP. 1 2
AMP-NAL-CFX-CFZ- 1
AMP-AMS-CFX-CTX-CFZ- 1
5 AMP-AMS-TET-NAL-CFZ--. 1 4
1
1
1

6 AMP--AMS--NAL-CFX--CFZ--CIP
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7 AMP--TET-NAL-CFX-CHL-CTX-CFZ 1 1

. AMP-AMS-TET-NAL-CFX-CFZ-SXT-CIP- 2 4
CAZ-TET-NAL-CFX-CHL-CTX-CFZ-AZM- 1

3.4, HR/RFRBH 25 M8 R ) LA 54 R FIMIC(pg /mL)
-Vagiil

MMICT#E 16ug /mL~64 pg /mL583.8% (67/80) ; ZENE R
AR TEMMICH<2pg /mL565.0% (52/80);3k71 748 T MIC

fi<dpg /mL~32pg /mL583.8.0% (67/80) . (M.3K4)
SLAMEARMICHE > 16 pg /mL 563.8% (51/80) ; 4%
EMICHHA4ug /mL~16 pg /mLAH92.5% (74/80) ; &7
4 HPARAR B 245 P68 18 10 B HIMIC (g /ml) {43775
kAR ABE AT Rl kT
MIC/E i () MIC/E i () MIC/E e () MIC/E s () MIC{H =G D)
<0.5 2 <0.5 1 <2 0 <2 52 <2 9
1 0 1 1 4 2 4 3 4 12
2 1 2 0 8 7 8 1 8 19
4 3 4 32 16 25 16 1 16 17
8 16 8 25 32 20 32 0 32 19
16 7 16 17 64 22 64 5 64 4
>16 51 >16 4 >64 4 >64 18 >64 0
At 80 80 80 80 80
2 BRI IR I R VR T TAEE B KR, (H13 A 0%
4. Wb TR EM [14-15]

4.1, Bl ER R AR Y 2R L K S R X

Mz (R) : RN H L 25 11K H Tk B 1 259
TR PEE AN R A ) A K 1) B R BRGUE SEHEMIC A % 7E 1T e A7
FERAEYIRRER 2oL Canr™=B- A e Ralg ) ITaEEA, I
PRIGIT I T80 7= % 2P0 B R I PRI 8O AN T E o ARk
AU )P JF£3 YR M 2 97 1) SOk HIS 7% A% A i 24 175 o L A
#HO[11-13] , XI8OMRHE/RAR WM PLL AT it A HHHR
IR AR R AT 25 28 R198.8%, L HH i 24) 2 A v 1 D Sk Fh b
(CFZ) 92.5.% (74/80) ; HIXZA%HZ (ERY)58.8%-
(47/80); ZFTEHR (AMP)57.5%(46/80); ZEWEfE (NAL)
FLAIPE T (CFX) N28.8 (23/80) , XfHAhHIARA —
SEFE L T 245 {8 4 380 e ko kot IV g 5% i R G K B R BURR
MICIH<2~ >64(ng/mL) A5, 25 RK I RIE T IRt
995 PRV EIS 7R AR T BRI 24 M AR ORI, FE IR R YR YT T AR YR 41
R BURE G IR E R 2, A RER BATT AR .

4.2. BIAIMAEREX

AR MR D281k 2 E i 2, HoA o 3Fh bk Wi 245174k,
SYRIFPLLGNE ;. AR YU RN 2528k, 0 B R PL G
SRR B 2540k, 20 BRAFHT 251 SreMhi A R in 24
1BE, PR P2 0E ;s SETRPUAE R 2518k, 20 Fhdi
251 XSFRPUAE M 2538k, 2 Fh bzt . Bz oy
fitk %2 1 &CFZ 19%k; HIZEAMP-CFZ-16%% , £ Hifiy
IR 3~8 M RN, Fighnt —FR B2 bR T AE
RIE—RIR, AR A — e R . 2 Ei
25/ H X 53R E B AT LS E AR, K2 H0R N LB
A 12 #0 DRL Agle I A FH  AE  ILG 3 , DRA B 11 1
K2R RN G, REEIRREmMHE. B2 Eiis

4.3. T HEEMICHE A

MIC 7248 7E 3 IR A1 IR 2 W e 24 ) U il 3 w4 ol
S A P AR T B 2 IR SR ARIR BB o (R — A R X A
[F 25 M U ME FIMIC (AT &, FAEBN, 3 TR UK,
LA B AR BB o AR O I DN B R 24 M s P LR Bt AR R
IMIC(ng /mL)fiE 73 A : SkfBPEARMICHE >16 pg /mL 4
63.8%(51/80) ; 417 EMICHE4pug /mL~16 pg /mL 192.5%
(74/80) ; & FVGEMMICHE 16ug /mL~64 pug /mL 583.8%
(67/80) ; ZEUEMR 2~ P AKMICHE<2pg /mL 5 65.0%
(52/80) ; LIV T MICfE<4pg /mL~32ug /mL583.8%
(76/80) « MICHERRAB K, 73 A1k AR b 5t B i B i 24 1 7
(R 4Bk B X2

5. 45ib

T I e Y O T T 2 I, RN S BT
A R 25 IR A P, R B R4S A 2 B i R ER R AR B 1 4L
251 5 ol A A LI EOR P2 M e, Sk Ak
(CFZ2); 1% % (ERY), & R UM (AMP); ZEWEFR(NAL)
FSLAEE T CCRXOIRPRIG T BCRAME , (B f K5 e (IMP)
MK KEF R (GEN) SHEREFHEIT SR W6 st REH
i A &, A — 2 i 250k MICHK
KB, I H oA, 10 1% @ i 25 1T i A e B .
A YR MR A% ST G — (A ZRT 24 W I S S e A4 el
AR SO A DT 241 W, F5 Sl PR s A A EE A U
PR, wlEEE gl 25 M AR E SRR, BIRIRA
AR EBOR B 25 S, R ORI T T
e B ER EEMESE [16]
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