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Abstract; To understand the resistance of Enterococcus faecalis and Enterococcus faecium from animals to common
antibiotics and the changes of minimum inhibitory concentration ( MIC) in Shanghai, the micro broth dilution
method was used to test the susceptibility of Enterococcus faecalis and Enterococcus faecium which collected in the
past five years for 10 common antibacterial drugs. The results showed that 458 strains of Enterococcus faecalis and

283 strains of Enterococcus faecium were highly resistant to cefoxitin, ceftiofur and ofloxacin(all above 60% ) , low
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resistance to penicillin, amoxicillin/clavulanate, and vancomycin (all less than 11% ). The drug resistance rate

of Enterococcus faecalis was generally higher than that of Enterococcus faecalis. The resistance rates of them to

ofloxacin, ceftiofur, florfenicol, gentamicin, linezolid, and enrofloxacin were significantly different ( the

difference in the resistance rates was 15% ~44% ). The MICy, and MIC,, of Enterococcus faecium to amoxicillin/

clavulanate, cefoxitin and florfenicol also showed a decreasing trend. Studies have shown that the drug resistance

of Enterococcus faecalis and Enterococcus faecium from animals in Shanghai has improved in recent years, and it is

still necessary to continue to strengthen the monitoring of drug resistance of Enterococcus.
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WA ERTE ( Enterococcus ) J& T2 % (G PHPEER A, )
AT £ Y LAy B i, 2
N E ) 1 1w L TR B 2 — R AR B0
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JEER 40 L BE XS Sk AR R B AR RS2 R
W RIRIN 24, [RIE v 38 SOk % T BT
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i A ARAR P 250 B Bk v A R LAY
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DA R KRS, o A T R AR L1 T SR A Bk
T 24455 &2 MIC ( minimal inhibitory concentration )
ASTEAR L LR X AR FR 00 3 S8 X4 %
H UL 10 TR 25 9 1 T 24P EA T W 5 4 A, OF
HHEARF] MIC,, 55 MICy, . MIC Ay f /N i s T Ak
AR 2GR BE X IR Y MIC, A1 MIC 531
RN 50% F1 90% 5 I AW A= 0 A6 A A 410 Bk
W PR 25 W AR PO R S E M R
KL, T s IR ZE 1A BR T | DR i 35K T T 245 2 e
AT i b T b DX Sl P 05 B R TR I 24 M AR I

SHATCEE 245 8 R ) XU T A A A L A S Hle
oA AR ] MIC, il MIC,, AR IR 15 0 , AT 2 48 A Tl
FERHBRTA B R R BR TR X AN 7] 245 30y 1 Tk 24 % Joe e 4
Xof it ] o 3K TR Y 2 | PR B 8 3 TR e A By

=
1 ##R5HE*
1.1 # #

11,1 W%k 458 BRZENHERE [ 283 RRIR I Bk,
SYESH 2017 ~2021 4E [ gL X 21 KRG (2
R T FXGY 12 FAEY) BSR4 R S i iE
T URAE T - 80 CUKAH . 28 I 3K 181 b o T 1k
ATCC 29212 ( & FE HF LR 0 o

1.1.2 KA BAE K K G R BAR 3 5% 5
(tryptose soya agar, TSA) | FHESFJH75 MH A% ( cat-
ionadjusted Mueller — Hinton broth, CAMHB) (7 & 71
N 50.9% HFEER K (121 °C 25 E K30 min) ;4T
TR 2 [ BH P TR 2 50PN 5 PR K85 R ( gentamicin,
GM) FA[BEPEHK/ 78 7 4E PR (amoxicillin, AMC) 75 85 &
(penicillin,P) Sk 78V T ( cefoxitin, FOX) | 3k ff1 & 1k
(ceftiofur, XNL) A P 2 (ofloxacin, OFX) | i i
&£ (enrofloxacin, ENR) . i # J& % ( florfenicol,
FFC) . 77 % F ( vancomycin, VA ) | F| 45 Bk i
(linezolid , LNZ) 5§ 10 470 18 259 ( & 2412 Wi Bk 4k
( b)) HBRA ) 5 el Sensititre AIM 42 H 78
AR (FEBRRHRBHE (D AR AR .
1.2 J&

1.2.1 MRERE B HBBEN R EHEAN
BREHEM E TSA 1,36 CHiFE 18 h, PRHL 2 ~3 N
BERE IR BATE VR BT 3 mlL R A= FER K



[ 25 4R35 2022 4E 8 A2 56 4555 8 1

Chinese Journal of Veterinary Drug + 3

eI ASORF 20 BT BE R 2% 22 0. 48 ~ 0. 52 Z R, &
HEA4HR 1 x 10° CFU/mL, B )5 1 ] CAMHB #47
200 AR, HePh T 5 AR 25 W0 BE 1Y) 96 FLVR T 78
A 25 R FAL 100 pL, B T 36 °C 5340 h i
F% 18 h, o3 S E FH AT BEL (I AT I B ) L B
PEFL (A TG B CAMHB) ., [5] B {5 FH 2% i BR B
ATCC 29212 HEAT 24 B0 & 1F o BT .

1.2.2 R AR PEGE 25800, 5 T
T SRR AR T AR B2 R A I 36 [ i
PRAN 52 5 % b o 4L Bh 2% ( Clinical and Laboratory
Standards Institute, CLSI) FAH N A HEXT 3T 1 25 908

S 5 AT R B, FIEE AR E AN R 1 TR, S
(Susceptible ) f28 4 PR X 47T P 24 fURK, 24 MIC i/
T P YU 2SI R T SRR B s (L 0
F174 SR (Resistance ) f& 15 41 B0 S AP0 2T 2Y
4 MIC {ER T2 1 i 25 Wil RAFT s I Wb f
FNERT, WA R;T(Intermediate ) 46 41 B X P 24
T EERURR, XY MIC B 36 1 T B 259 I R AT A
WibRiE TR X (R s A0 S B R B AR 17 24
ot b B L oA R T 20 TR A G VAR A DL T2
PR XS BESL A A0 T AR A, WA T, LB TR R 1Y
MIC fEAERLE RV R A, 25 Bob 4l RAT R

R1 BFIREXE RSB YT = H BT AR A F1 FUE B #k MIC SEE

Tab 1 Break point criteria of Enteroccus against common antibiotics and MIC range of quality control strains

SN EE /L BS PiwZiy P s FIWTbRE Breakpoint /(pg » mL™") ATCC 29212 Ji#% B #k MIC [
Type of antibiotics Antibiotics S R MIC range of quality control strains/( g + mL ")
p <0.12 =0.25 1 ~4
B - MBI R R XNL <4 =38 -
FOX <4 =38 -
B — WIBtfE/B — A Ik iz i 1 551 AMC <4 =8 0.25~1
ENR <0.5 1-~2 =4 0.12~1
S TR 2
OFX <2 =4 1 ~4
W e TR 2 LNZ <4 =8 1~4
s VA <2 4~8 =16 1~4
AERK FFC <2 =8 0.12~0.5
TR GM <4 =16 0.12~1
“ =7 BRIV A HE R Wb

“ —” means that there is no corresponding judgment standard

2 RS54

2.1 fpEE A FE LR R ER, EIKE &
BRIAER BN S VG T (99. 6% ,95. 4% ) AR ID
£(93.0% ,59. 8% ) S FIWENK (89.3% ,65.4% )
HIBCAT 25 3 % T 85 3R (4.8% ,10.6% ) BT 5P AK/
TEHIYERR (0. 4% ,2. 8% ) B MHBUR; A 73 5 2 i
TR R W BR A, PR i K BN UK e F
(59.8% ,24.2% ) JRKEZ(56.1% ,12.0% ) F
ZEWE E (48. 3% ,4.9% ) Bt b A (33, 2%,
17.3% ) Wit 25 B AA AR K 25 5, HL 28 BR A L IR
JABRUETE R it 25, SR 25 R Bk 1R B PR i BR 1A R
10 MR 25 WA 25 R 45 R DL 1 BT

2.2 MERE MIC & F AL

2.2.1 B-ABKEERHAHY 2017 -2021 4F
B — LR 25 X} 2 I BR B 9 MIC {E L35 2 %
3, TLAEIA] Sk AEMELL MIC, 477632 wg/mL, MIC,,
TE 2017 AFA T B AR R 2T R R B B 25 gy
M/ yEHr 4 iR MIC,, 2017 4F HH 2 pg/mL T [ &
0.5 we/mLJ5 ¥R FRTE1Z K-, R BF MIC,, & T &
16 pg/mL THEL g/ mL,

HR R APRPUAR S ALPE T XK Y MIC
HB R e, Horh 5 55 R MIC,, TR 7754 pg/mL,
MIC,, 2 [ 2017 2018 4EA5 i [Tt (BB KA LR 47 AE
4 g/ mL; 27 BR GG R Y AROR Sk AP T A A it
25, FAER], ZRR PG AR MIC,, S MICy, 418 =4 ug/ml,
FEMEPERR MIC,, S MIC,, 48 =128 wg/mL,
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Fig 1 The resistance rates of E. faecalis and E. faecium to 10 kinds of antibiotics

F2 2017 -2021 FLFIEK K FTE TG/ Th
HER X ZERFIRE MIC {E ( pg/mL)
Tab 2 MIC values of ceftiofur and amoxicillin/

clavulanate potassium against E. faecalis ( pg/mL)

BT 55 PG bR/ ST FL kR

EEAy REA %jﬁlfjf Amoxicillin/ clavulanate
Year Numbers potassium

MICs,  MICy, MIC, MIC,,
2017 100 32 64 2 16
2018 80 64 256 0.5 1
2019 107 32 128 0.5 1
2020 79 32 128 0.5 0.5
2021 92 32 64 0.5 1

®3 2017 -2021 FEBRRLAAT
Xt 2Ef7 Bk E MIC & ( pg/mL)
Tab 3 MIC values of penicillin and cefoxitin

against E. faecalis ( pg/mL)

P P ERER MIC, IR IF1E 4 ~ 8 wg/mL, MIC,, Hi
256 pwg/mL FNREZE 4 pe/mlL; Bl 575 K/ 50 5 4 iR
MIC,, A HF7E 0.25 ~0. 5 pg/mL, MIC,, i1 64 wg/mL
TREZE 1 weg/mL,

FRMEVE RS BR A BR 1R A MIC {42 N FR 8, MIC,,
Ko MICy, PHBAFAER T 4 g/ mlL; 17 Sk AUk K Sk £ 75
TR 24 P A8 Al A S AL, H v Sk g Tk 1Y
MIC,, F 2018 4E F[% % 4 pg/mlL,2019 4E4 F ETt,
2021 4F F % = 32 pg/mL, MIC,, 2018 4F F [%& =
128 pg/mLJg MR B TH 2 256 pwe/mL; Sk /895 T
MIC,, T 2019 4FA fir b JF, J5 H1 32 pe/mL B %2
16 wg/mL, MIC, 1 KT 128 wg/mL FRFEZE32 pg/mlL,

T4 2017 -2021 EEEEZRMETmMK/
TR 4EER X BRAFEK T MIC {B ( pg/mL)

SEGy REA T 5 & Penicillin SkHIVE T Cefoxitin
Year  Numbers i MIC MIC MIC Tab 4 MIC values of penicillin and amoxicillin/
50 90 50 90
2017 100 4 4 > 128 > 128 clavulanate potassium against E. faecium ( pg/mL)
2018 80 4 8 > 128 > 128 — T S PR bR/ o i 4 R
2019 107 4 8 > 128 > 128 Oy REAR Penicillin Amoxicillin/ clavulanate
2020 79 4 4 > 128 > 128 Year  Numbers potassium
2021 92 4 4 > 128 > 128 MICs,  MICy, MICs, MIC,
2017 51 8 256 2 64
s e 2018 77 4 256 0.5 16
2017 -2021 4 B — P ME R 28 25 W0 %k bR i 3K 1A
N N 2019 43 2 4 0.25 1
(1 MIC fHULZ 4 5, TUAFR], HRER BISYAk/ 2020 " s 0 0.5 5
TR 4E R Y MIC,, B N RE E , MIC,, ¥ 52 TR 2021 68 4 4 0.25 0.5
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R5 2017 -2021 F£LBEKE LBAET
3t R BAEKE MIC & ( pg/mL)
Tab 5 MIC values of ceftiofur and cefoxitin

against E. faecium ( pg/mL)

sy KA SRAEERK Cefiofur kAT T Cefoxitin
Year  Numbers  MIc,,  MIC,, MICs, MIC,,
2017 51 64 > 256 64 > 256
2018 77 64 > 256 64 > 256
2019 43 4 128 4 128
2020 44 64 > 256 64 > 256
2021 68 32 256 32 256
2.2.2 RoEHEERA LS 2017 - 2021 FHM

RIS 2 FE A ER TR Y MIC fH WL 6., FLAF[H],
Rk v B MIC,, &b T BAR KR FF7E 1 ~
2 g/ mL, MICo ILRFFAER T 64 g/ mL; %A D &
f) MIC, 1 16 pg/mL f&4 4 wg/mL, MIC,, T 2020
4 256 wg/mL [%H 64 pg/mL,

Fz6 2017 -2021 FRIEZE D ER AR ER
B BRE MIC & ( pg/mL)
Tab 6 MIC values of enrofloxacin and ofloxacin

against E. faecalis ( pg/mL)

Bisvb R Enrofloxacin EIRUPE Ofloxacin

Ehy o B

Year  Numbers  MIC, MICy, MICq,  MICy,
2017 100 2 > 64 16 256
2018 80 2 > 64 8 256
2019 107 2 > 64 8 256
2020 79 1 > 64 4 256
2021 92 1 > 64 4 64

2017 — 2021 4F 5 ¥ 145 R 21 245 W) %oF bR i BR 1 1)

MIC 0L 3 7, FAE], Bk 2 KA R 21
MIC, ¥ 4b F B AR K-, B v AR 542 0.5 ~
2 wg/mL, EIRD BARFRE 2 ~4 wg/mL; MIC, T
2017 AT ETE BV B ETER 64 we/mL, AR
R T+ 256 pg/mL, B F L AE R4 T T 44
P BIEYY BN S R R, 2021 4EFE N 4 pg/mlL, &
Wb AR T 2017 4FE EJFE 256 pg/ml, J&5 T FEE
8 pg/mLIEFFES

=7 2017 -2021 FREDVEREARDEN
REIAERE MIC & ( pg/mL)
Tab 7 MIC values of enrofloxacin and

ofloxacin against E. faecium ( pg/mL)

4y HAR

BT B Enrofloxacin -+ AP /2 Ofloxacin

Year  Numbers  MiC, MIC,, MICs, MIC,,
2017 51 0.5 4 4 16
2018 77 2 64 4 256
2019 43 1 4 4 8
2020 44 1 32 4 8
2021 68 1 4 2 8
2.2.3 RAMEH R RFRR KL LR

WA B 2017 -2021 FFIR K\ R EAEH A
TR K T vl B R A A BR B Y MIC L 8,
FARI] IR R R B MIC,, A a3, MIC, #4144
FEIERT 2048 pe/mL; UK JE % MIC,, PRFFIE32 ~
64 pg/mL, MIC, A FRE#HE H 128 pg/mL FREE
64 wg/mL; FIZSWERE Y MIC,, PRIFTE 4 ~8 pg/mL,
MIC, PREETE 8 pg/mlL; J7 1 B K 1Y MIC,, #1 MIC,,
TAER IR RRE , W B W A P 3, MIC,, PR AFTE 1
peg/mL, MIC, PRHF7E 2 pg/mL,

Fz8 2017 -2021 ERABEZ AXRE FEMEEAHEEXEEFIKE MIC & ( pg/mL)

Tab 8 MIC values of gentamicin, florfenicol, linezolid and vancomycin against E. faecalis ( pg/mL)

A REATE PREEH Gentamicin HRJEH Florfenicol FIZRIE Linezolid Ji 7% Vancomycin
Year Numbers MICs, MIC,, MICs, MIC,, MICs, MIC,, MICs, MIC,,
2017 100 16 > 2048 16 128 4 8 1 2
2018 80 128 > 2048 16 128 2 8 1 2
2019 107 16 > 2048 64 128 8 8 1 4
2020 79 32 > 2048 32 64 4 8 1 2
2021 92 32 > 2048 64 64 8 8 2 2
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2017 -2021 R KFEER WA H | F e fiie
K5 B 2 BRI ER B 1 MIC {035 9, T4,
PRRFEZE 1 MICs, h PR # B 8 pg/mL TR
4 pg/mL,MIC,, T 2018 4 T} & 512 pg/mL, T4E
KRl FRE,2021 A N FE R 8 pe/mL; AR K
BLHE 25 R Je % MIC,, & MIC,, ¥} F R a3,

MICy, H1 64 pg/mL T [ 2 2 pg/mL, MIC,, H
128 pg/mL FFEZE 4 pg/mL; FIZSBERE Y MIC,, PR+
162 pg/mL, MIC,, i1 8 pg/mL %N 2 pe/mL; Ji iy
T E MY MIC,, F MIC,, TLAF R I8 N Fa 5, MIC,, fi#
FRE0.5 ~ 1 wg/mL, MIC, f#3F7E 1 ~2 pg/mlL,

R9 2017 -2021 EXABE . FERE MEWBERAHEENRBIKE MIC & ( pg/mL)

Tab 9 MIC values of gentamicin, florfenicol, linezolid and vancomycin against E. faecium ( pg/mL)

A REATE PRB#H Gentamicin HAJEZ Florfenicol FIZRIEHE Linezolid Jiil7 % Vancomycin
Year Numbers MICs, MIC,, MICs, MIC,, MICs, MIC,, MICs, MIC,,
2017 51 8 32 64 128 2 8 1 2
2018 77 8 512 2 128 2 8 0.5 2
2019 43 4 16 2 32 2 2 0.5 1
2020 44 4 128 2 64 2 4 0.5 1
2021 68 4 8 2 4 2 2 0.5 1

3 amEitie

A ER = N5 S i 1E H S R, AR
BT UE S HA B RE T, I PR AT 5| ) ek g
FPE , AaCs A BSE R TR INLAE | W6 R R 8 5, o AT Jk
X B B A R KA E 2R s, S 3
PR A0 Sl R R T ) TR 24 i PR AT e i
TR B GRIB A N A, AR,
ik 225 R BR TR 1 T 243 35k PR RT A JSORE 6 8 Bl o i A
IKV-AL 8 25 AR SRR , 25 NSt e An 8 4t TR
S
3.1 MEEWAELR BERER, LX)
V2 gy 3K oA i 24 M LU PR I Bk Bl M, 26
BRIE PRI ER X B — BRIt 259 h iy
KADKYA F 254 (65% ~99% ) X T RES
ERERT Sk A0 25 24 4 LA 1A i 2 1 et ax
SR IX 2 4 A T AR X 2R A LA
SEIR— B WX B R BB P AR v 4 R A
B T 25 R BAR (KT 15% ) , 5 R IbH X 2= FE 1)
2l I8 b SR (L) M K K R B A
X SCEE BRI EE 4 S n B R ) T A R
it 25 (2475 T 50% ) ,iX Al g 5 F 5 254 ¢, Ut
HH i 33K AT 1 i 227175 D00 A AE 2 b R 2 S 5 MR 4 e s T

LW it 25 25 R, P BT S D B Dy it 2
(58% ~93% ), X R v BT N UK (17% ~
34% ) , 5 Hb IX R T I S R AT 45 R — L
FRAE B 1 26 M R RS2 i 25 45 2R, 26
BRI N 2, X5 PR EE R (56. 1% ) MR A e %
(59.8% ) [t 25 5 TR I ERE (IR K& R
12.0% ,BAJCHE 24.2% ) ,

(BRI B2, 2 3K R G ) 25 e e ) T 245
H948.3% RIGERE N 4. 9% . FIZsWk i Z 9677 i
22 T 24 8 =2 [ B P T G A T P 4G b 3 €
ZJBRTE (MRSA ) AT 77 8 2 M 3K ( VRE) 5
FEEE R R E 2 I 3R A 6 T 25 R O
TCRN AR, FR T ] 25 e i S — o 4 1 2 T
A ) 4 7 2 BT ) 46 B B, AN el 7
PEELG t(RNA AT HE A 526 1L R By, LIMEDT A
2R A BV D SO R 4
W e 5 AT B 25 W N B e A 3 LT 24, ZEAR S
ARG TN = A 252 ok i Vi b X 3h )
58 28 17 35K TR R 2 WA e A v T 247 236 1) D PR VT BB —
—RHA G LA T 23S tRNA V X RAE | I RAE N
e BT Z5HLa] , HL 2R Bk H R i BR 1 B 25 5
PR RAR S R I R R AR AR R
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~ IS Z 1t 24 (ofr) ZE D9 (AT BB R [ Tt 0K
JEZEERE) cefr(B) FEK I optrA A, 1% 20t 24
ZAM IR R A T BRI R W, S
BREA AR AT REAE M it 2 3L B (i A7 I R erf | ofr
(B) LoptrA 3k P58t 245 35 A ) s e R U5, 38 3 T 24
BRI 5 R 4 1 TROK T 5 B A R R AL R 0
AW AR R BRI T R Z M EREE (VRE) | {EAT3 I ™
A5 T 245 ) 0 08 1, 3 5 22 SUT 24, Blj 1k VRE 1Y
L,

W2 R g PR R | FF TR sl R o Y
Tt 2451k RS VA 3R T, Tt 24 A I D0 S T 24
L A S N 7 O Rt 7 Rl N 7 S
G55 h AN T 2P KU DA B AL T 8 S
3.2 fpEE MIC Zif o4 H4E MIC 28145
2017 ~2021 4 1 ¥ b X ) 49y 05 258 g 33K A 0T ) 52 7
M/ e R 4EmR IR YD B MIC,, M MIC,, 4 5 F [
G PR EE R MIC,, Ry b T #, MIC,, FL4F K
TCHA AR E AR R S SR 2 259 2 AR
i 24 1200 S8 T I R AN S G = A o Ak T &
(CLSL) SISO 3K i AE 2 s 1 25 259 b i Tid 25
B 43Ry v B i 245 0 e BE T 24, IR KB 3 0 HAn i
IR Vo 7 ST 2 kot ) 2 B g g 24 2% 5 g, (R G
MIC,, B2 MIC,y, i 4F 5K JC W] W& 2k 2%, MIC,, N
8 pg/mL, JE =k BEHT B 25T 245 5 X AR 6 Rt
25811 MIC, Fll MIC,, TLAFE A TG A B W AE | Hovp ) %)
HRE R E AR EUR, 2017 ~2021 4F [
b IX. S50 V5 R g ol T T T B 1 AR o 4 R | Sk A
VO T KGR e % B MIC, Se MIC,, 5 R i 7
TR B R DR ORI M) MIC,, HAR
SR TG 8 AR, MICy, 522 AR B, 156 1 o v B Tif 24
PR AR AT T T B s X Ay 4 TR 254 19 MIC,, A
MIC,, FLAF R T B 2l 2 o R R L S flmenk
MIC, BI4bF 45 i K it 25, 07y B R A FHlUek

g, IX By 49 P K AT 5% %o ] 5 G b/ e A4
M HRR IR RSN, X 2R E 2
WA 5 e i 24 23 AN ) g Bk O s 400 TR R[] — e
WEIYAEA R T 25 % . HARIR], B3k TA
PO S IV = 2% N TN VAT DA (NS 8 7R

2RI B SR A AT A AN (R R RE R 25 1 T e
FAH T 250 DA R R B BR X ROR B 3Rk e
WA KR 25 PEA 0 HA 3 P 254 MIC
s vl BT G N TR o vl < N N e i
— 2L NS T B 251 9 WY L% s U5 R R
TS 28 P A, 7 EAT 3R 07 I 25, REAR 3 A 5] g
BRI s B EE DU 2, S PR N 2y, B
18 | SR A T 25 PR A A

T M DX B0 Wy 1R g K R 22 B R 25 ) R
N[V R B BT 24, 36 BR T TS 245 1 1A o T PR 3k
P, TUAFRR AT 2515 DA 4 i a5 3 s 4k 25
T fi 1K R s 24 P8 R

SEH
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