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Abstract; To track and analysis the trends of antibiotic resistance to the restricted and discontinued antibacterial
of Enterococcus from pig and chicken in Zhejiang Province, the micro broth dilution method was used to
continuously monitor the antibiotic resistance of Enterococcus from 40 pig and chicken farms in Zhejiang Province
from 2019 to 2023. Under small sample size conditions, based on the MIC distribution curve, MICs,, and
resistance coefficient method, the trend of minimum inhibitory concentration (MIC) of these Enterococcus against
seven discontinued and restricted antibiotics, including guitarimycin, xanthomycin, enramycin, nasilide,
virginiamycin, bacitracin, and ofloxacin, was evaluated. The results showed that the tolerance level of
Enterococcus to bacteriocins from chicken and pig sources showed a significant downward trend; The tolerance
levels to guitarimycin, xanthomycin, and enramycin showed an overall downward trend, with guitarimycin and
xanthomycin showing an initial increase followed by a decrease, while enramycin showed an initial decrease
followed by an increase; The strain is relatively sensitive to both naseptide and virginiamycin, but there is a slight
increase in strains with low concentration MIC values; There are species differences in the tolerance to ofloxacin,
and chicken derived Enterococcus is relatively sensitive, with a further downward trend in tolerance levels. Pig
derived Enterococcus has a relatively high tolerance level to ofloxacin, and the number of medium concentration
MIC value bacterial strains has significantly increased in 2022.
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Fig 1 Distribution of MIC of Guitarimycin in chicken and pig derived Enterococcus
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Fig 2 Distribution of MIC of Flavomycin in chicken and pig derived Enterococcus
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Fig 3 Distribution of MIC of Enramycin in chicken and pig derived Enterococcus



<12 Hh [ E 2 J k 2024 4F 6 45 58 4 6 1

Chinese Journal of Veterinary Drug

AR
140
120 |
.
= 100 |
éfSO ‘
§ 60 |
= 40
\
20
0 yIi
—_en N =A== =D
SRRExeZAEEEERdIRRERRRE
kAL
2023 2022

WU
140
120
100

o}
[=]

MIC/(pg « mL™)
o
=]

IS
o

20

2021 2020 2019

4 XGiFE BERAXEAEK MIC ES
Fig 4 Distribution of MIC of Nosiheptide in chicken and pig derived Enterococcus

2.5 ®ERTEF WES PR, TS FE XS
J BRI XA 3 e W RS 3R i A2 AR A AR /N 2022 4F:
12023 AESE IR BR B MIC 43 A7 1 28 5 o 5 28 | %
Y+ R K 27 S AN L TR, K4
TR AR DI EK i MIC B [ 2 P TE
1 ~8 wg/mL X )78 [ P, A AR 2 %50 8 ik 2 B o
fiif 3% ( MIC {H hy f e Wi U vk B 256 g/ mL, T AR 5K

bR
300

250

[\
=4
(=]

[
S

100

MIC/(pg « mL™)

45

61

77

93
209
225
241
257
273
289
305
321
337
353

2023 2022

AEXE AT 2.2% ) o H 2022 4EF 2023 AF 55
Fr Bk DA 6T 4 75 JE W B 2R T 37 2 R B A /Mg T
(K 5) . AT 2022 42023 4ERE R 7K
MIC, FITiIf 25 2 Bl b B, R S5 5 AN I A
[l AR LR PRI, 70 56T 2K PR o oy Pl A
IR R AR AR AR T 5 RS 1) AR R A AR Ak 4T 2k TR 1) 43
B s EOW RSB

gl
300

250
200

o
S

100

50 !
0

MIC/(pg « mL™)

2021 2020 2019

Bs5 XGRBEMKEETRIER MIC ES%H

Fig 5 Distribution of MIC of Virginiamycin in chicken and pig derived Enterococcus
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Fig 7 Distribution of MIC of Ofloxacin in chicken and pig derived Enterococcus

3 Hit5H

3.1 AR A T EE b ARFEET MIC 431
2k \MIC,, FNiE 25 25 =Fh ik, 2 1845 MIC i
A 7 B, XTHTVTAR 2019 4F & 2023 A 1E] 40 K4
X FRA S 0 i BR BT 25 PR R4 T T /NRE A i BRI 43
Br, G5 RFR W 3 Rl ik 4 A R B, MIC, & T
T BRI /T B 1R [ T BUC Rt |
MIC W (A GE oA , 45 K B3 b A Rl
Tl B2, AFL 5 A2 W0 ) TR PR S i 45 R BT P AR 5K
dE A R SR, MIC 43 A 2 = A 4 Ak
MIC {512 HE A A5 21 1 il 28, vl 38 2o £ 4 850 I
PR A, A R B i A e UL B R AR A A L
ARURE A i) F LW 43 BT, XoF 528 o 22 B AR AN R 46
BERBMENT ) B AW, T 2 ZRBUE S 4/
VA JRE ] 1) LA A% 5 28 7 R AT R S B A 9 TE Al
5 (AR W e B Y 1Rl /I AR St 2D ) AT )
HH RS FAE S A B A AR/ NI B, BRI A
X AINEEA AT M B 2R ik kAT gt
I3HT

3.2 MEEm G HEAABE 2019 4FE 2023 4F
WA AR SRR T M R E R B
B2 JFPUIK 4 e W R AT IR S b 2 7
Firfsr | R FHBL B 259 v, 30 5 FURE U5 1 K B8 A B
FRA T 52 K7 T B S s X A R MR R
FUEPLEE R T 22 K SR 2 N AT s bbb

TR ME R RRI TG0, B &R W Ry
SekE IS Tt 5 XA VG RK | 2 JE B 2 A X B
JE BTGV BE MIC {1 TR AR I AT 3 22 5 3 i b 2
LI W s S YR i B R A X e o R EL i
ZIKA B2 N AT IR R R G A R D
BRI AZ KA, Hh SRV EE MIC B R AREL T
2022 AF B KR BT, X g5 R 2
B AP0 S 0017 - 2021 AERINE 1T S Bk
R 24 1 ) M D 25 SR AR 7 . A R h e R B,
FIRARARAE " it 25 KL R0 200 ok R 1)
T, Rt BRI 25 W s 24 P s B s 52 ) o L

Zr LR, 48 atk 248 B R 24 48 0 A AT
Bl A EBUE AR A KA S, k25 R AT
LEE LRI pzR ey U TN 5 SR I ER LS v
T R B, RIS i 24 1 AN R S B XU
WERAETE , AT5 7 X 20 4 W5 i 33K TR T 245 1 F Jié R
JLAxillN

SEH:

(1] k&, WA, W SRR OWHRE NPT ERL].
hEER A, 2014, 34(15) ; 1314 - 1319.
Qian X, Xie J. Research progress on the studies of vancomycin —
resistant Staphylococcus aureus[ J]. Chinese Journal of Hospital

Pharmac, 2014, 34(15) . 1314 - 1319.



R 25 2Rk 2024 4E 6 45 58 B4 6 1

Chinese Journal of Veterinary Drug

- 15 -

[2]

(6]

(7]

Centers for Disease Control and Prevention. Vancomycin —
resistant Staphylococcus aureus — New York[ J]. Morb Wkly Rep,
2004, 53(15) : 322.

B A, B, . NDM - 1 S5 RE KA il 55) i 4 i
HLERLJ]. S92, 2021, 61(01) : 41 -57.

Cui C, Yang HT, Wang Z F. Structure and function of NDM - 1
and inhibition mechanism of inhibitors[ J]. Acta Microbiologica
Sinica, 2021,61 (01): 41 -57.

IV, HHEAE, 2= 4. R AR ERE 1326 BRAGKL 4>
RSP 07 [T]. BEJRBEEiRiR, 2022, 26 (35):
55 -57.

Sun S S, Chang Y J, Li T. Distribution and drug resistance
analysis of 1326 strains of Staphylococcus aureus[ J]. The Medical
Forum, 2022, 26 (35): 55 -57.

FilfE, 2R, AR, . FRBE 2016 - 2020 4 WAL= B
PEERTAIR 25 Pk MR A [ )] SRR, 2023, 47(07) -
1114 - 1116.

Jiang C C, Li T J, Lin Q, et al. Analysis of drug resistance
monitoring data of common gram — positive coccus in our hospital
from 2016 to 2020 [ J]. Guizhou Medical Journal, 2023, 47
(07) . 1114 —1116.

A NI E A AR A 555 2292 5[ 2], AR AR IEFIE
ANV, 2015(09) : 61 -62.

Announcement No. 2292 of the ministry of agriculture of the
people “s republic of China [ Z]. Bulletin of the Ministry of
Agriculture of the People s Republic of China, 2015 (09 ) :
61 -62.

HfE N RGN Al #1545 2428 5[ 7] P NIRILFIE
A FR AR, 2016(08) : 63.

Announcement No. 2428 of the ministry of agriculture of the
people ‘s republic of China [ Z]. Bulletin of the Ministry of
Agriculture of the Peoples Republic of China, 2016(08) : 63.
Al B 5 T ER K (A I i Sl U AN TR T 24 4T 3 i
(2017 2020 4F) ) FE [ 2], A A RACAE fOb 2
i, 2017(07) ; 45 - 46.

Notice of the ministry of agriculture on issuing the national action
plan to curb drug resistance of animal — derived bacteria (2017 —
2020) [Z]. Bulletin of the Ministry of Agriculture of the Peoples
Republic of China, 2017(07) ; 45 —46.

ANV AHRTERI 23 T 56 T I Joe-B8 e 7 245 e P o o A 47 ik
SITAEREA[ 2], A N RIEFIE O AR A F AR, 2018
(05): 51 -53.

Notice of the general office of the ministry of agriculture and rural

affairs on the pilot work of reducing the use of veterinary

[10]

(1]

[12]

[13]

[14]

[15]

[16]

antimicrobials[ Z]. Bulletin of the Ministry of Agriculture of the
Peoples Republic of China, 2018(05) : 51 -53.

AR NI EAO AR TRAEER 194 5[ 2], AR
AL AT AR, 2019(07) « 126.

Announcement No. 194 of the ministry of agriculture and rural
affairs of the people s republic of china [ Z]. Bulletin of the
Ministry of Agriculture of the Peoples Republic of China, 2019
(07): 126.

ANV AT FR TN A (2019 47 By 49y 105 40 B Wk 245 4 W 0 - )
WA Z]. A N RIEANE AR R A HR AR, 2019 (04)
19 -21.

Notice of the ministry of agriculture and rural affairs on the
issuance of the 2019 monitoring plan for drug resistance of
animal — derived bacteria [ J ]. Bulletin of the Ministry of
Agriculture of the People “s Republic of China, 2019 (04 ).
19 -21.

JE O, R, PR, GF. — TR 2 R B IPAG O i
CN202011298198.8[ P]. CN112322696A[2023 —12 —18].
Zhou W, Zhao LY, Zhou Z J, et al. A method for evaluating the
strength of bacterial resistance; CN202011298198. 8 [ P ].
CN112322696A[2023 -12 - 18].

OV, W, R, % 1998 4F 36 NCCLS $iE H Foh
PRV EE (MIC) M R MA )], BiFESRRIRE,
1998, (03): 184 —187.

Ge P, Pan Y H, Xu R, et al. Introduction of minimal inhibitory
concentration( MIC) of antibiotics in NCCLS of USA in 1998[ ] ].
Lab Med, 1998, (3): 3 -5.

a8 M, BHOE, T AR, SRR SRR R B kRS L
FHURMEDF ST [ J/0L] [2023 - 12 - 19]. H[E 4 R
https:; // doi. org/10. 16656/j. issn. 1673 —4696.2024. 0065.
Shao J, Wei Y N, Wang J, e al. In Vitro antibiotic
susceptibilities of mycoplasma hyorhinis clinical isolates [ J/OL ]
[2023 - 12 - 19]. Veterinary Science in China, 1 —9[2023 -
12 = 19 ] hitps: // doi. org/10. 16656/j. issn. 1673 — 4696.
2024.0065.

LOF, KA, MK, & B AR KRTHZG YN
XN TR G o /N R BE AT AR T AT [0]. AR Y
(PLAEZ M) , 2023, 44(02) : 113 -117.

Jiang Q, Zhang Y, Sun B Q, et al. Analysis of the distribution
and variation trends of the minimum inhibitory concentration of
antimicrobial growth promoters against Enterococcus faecalis from
swines and chickens in Shanghai [ J]. World Notes on

Antibiotics, 2023, 44(02) . 113 - 117.
% UF, FhKEE, 3 FE, 4. 2017 - 2021 4F LT SR ZE



- 16 - Hh [ E 2 J k 2024 4F 6 45 58 4 6 1

Chinese Journal of Veterinary Drug

[18]

R PRI BR BT 25 P L83 A0t (0] 220K
2022, 56(08): 1 -9.

Zhang Y, Sun B Q, Jiang Q, et al. Analysis on the change of
drug resistance of Enterococcus faecalis and Enterococcus faecium
from animals in 2017 —2021 in Shanghai[ J]. Chinese Journal of
Veterinary Drug, 2022, 56(08): 1 -9.

sk, sk, RWIET, 4B BB 2016 4R 2 2020 A Rel
R E B A A S AR R AT [T, T E e
2R, 2023, 35(04) ; 276 -282 - 285.

Zhang ] W, Zhang G B, Zhu Z X, et al. Analysis of distribution
of pathogens and change tendency of their antimicrabial
resistences in burn patients in a hospital between the year 2016
and 2020[ J]. Burn Research and Treatment, 2023, 35(04)
276 —282 -285.

S FE YN ATH 25 W . 2018 — 2021 4F Hh PR X e 2 B T 24 1 1
ML), o ER YR A4RE 2023, 22(10) ; 1148 - 1158.
China Antimicrobial Resistance Surveillance System. Multidrug —
resistant organisms in traditional chinese medicine hospitals:

surveillance report from 2018 to 2021 [ J]. Chinese Journal of
Infection Control, 2023, 22(10) ; 1148 —1158.

[19]

[20]

[21]

TRBE. WA R IRIEMA BR T 254 e opteA £ REFLH BT ST
[D]. WHTL TR, 2023.

Zhang E B. Study on the antibiotic resistance and transmission
mechanism of opirA resistance gene of Enterococcus faecalis from
swine in Zhejiang province [ D ]. Zhejiang Gongshang
University, 2023.

JA M, IR, VRALER, GF. TRERRARG AT EHLA:
RPN SCIE B TEBE R [J]. B 220K, 2021, 55
(07): 59 -68.

Zhou W, Zhou Z J, Shen H X, et al. Progress on the antibiotics
resistance related genes of Escherichia coli from swine and chicken
in China[J]. Chinese Journal of Veterinary Drug, 2021, 55
(07): 59 -68.

R, RSB % I A I R I R T 22 SIS 25 PR opird |
poxtA Fl lsa(E) K-PAEFEHLRI[ D]. TRV, 2023,
Shan X X. The mechanism of mobile genetic elements promoting
the horizontal transmission of cross — resistance genes optrA , poxtA
and Isa ( E) Henan

in  Enterococci [ D ]. Agricultural

University, 2023.
(4 38:.FXF)



