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Correlation analysis between drug and zinc resistance of porcine Enterococcus

SONG Huihui, SUN Zhihua, HONG Juan, LAI Huamin, REN Zining, YI Lingxian, LIN Xin, YU Daojin

(College of Animal Sciences, Fujian Agriculture and Forestry University/University Key Laboratory for Integrated Chinese
Traditional and Western Veterinary Medicine and Animal Healthcare in Fujian Province, Fuzhou, Fujian 350002, China)

Abstract: [ Objective] The porcine Enterococcus resistance to heavy metal zinc and drug, its epidemiological feature and potential cor-
relation between zinc and drug resistance genes were analyzed to provide reference for the use of antimicrobial drugs and ZnO in breed-
ing. [ Method ] Enterococcus were isolated from 395 pig stool samples with specific selection medium, and their sensitivity to 9 antimi-
crobial drugs and ZnSO, were determined by microdilution method. Meanwhile, the presence of drug and zinc resistance genes were i-
dentified through PCR. [Result] A total of 348 Enterococcus isolates were obtained, with an isolation rate of 88.10%. The drug suscep-
tibility testing of Enterococcus isolates showed the highest resistance to erythromycin at 96.81% and the lowest to vancomycin at only
0.71%. Multidrug resistance analysis revealed that Enterococcus isolates with quadruple resistance accounted for the highest proportion
(31.91%). The ZnS0, sensitivity testing indicated that 52.13% of the isolates had a minimum inhibitory concentration (MIC) =12
mmol + L. The zinc resistance gene zntA had the detection rate of 37.93%. The detection rate of gyrA gene encoding the A subunit of
DNA gyrase was 92.79%, while that of macrolide resistance gene mefA was only 0.31%. Correlation analysis indicated that zinc resist-
ance gene was significantly positively correlated (P<0.05) with the tetS gene encoding ribosome protection protein and tetracycline ef-
flux gene tetL, but negatively correlated with the tetracycline efflux gene tetG (P<0.05) , gyrA and rRNA methylase gene ermB. [ Con-
clusion] The heavy metal zinc may induce the development of resistance and multidrug-resistant phenotypes in enteric Enterococcus of

swine, and antimicrobial drugs may also influence the zinc resistance of Enterococcus in pig feces.
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FAERTH ( Enterococcus ) , 85 % [G BHPAE A 7R, TCHE
T O, A EA AR E R R AR ek
PRI — BB DA S S AR S04 1) g 1 A B, e DA
JiE et A Rt B E A K L (H H AT
T, IR RS BURTE B s 25 | AT A %
TR BEIETE EWUnER . B EREE T 25 %
e, D2 ZEmT 250, Ik T DRI IR G Tk
IR LR W Y T ILAE L PN 2 R A i 2
LRGSR YT XERE , DR T X S U5 A R A T
5T,

VFZ XA ZR 24 1 3 R A 4 S B it S R Ao
AR B Bl gt AL Tk (A BORL e R T S T)
Y MTEESEAG R 5T E SRR TR
SRR A AR AR A R T, 5 5
Ve 25 R AT R N ) 56 [ A — T 5T
R, 29 90% FRIARE R R A 2 A ok 5 A
FEL B, P B AT T AR ) A B s A e
FERIES S JLHERT, AN E RS B R S KRR
5 O, UL T A0 TR B R 25 ) B 2 P S A
TR E SRR E —ERER " . KT T
HEEPUESAEMAEY 25 kR B
KT, M AR AAAE 3 A EZRVE ML . Bl
PUHEDL 22 CAHTPEBLE (AMHESRL) | P [R] 3 4 AL 1
(& AR SHLED

LR E HPUE TS AR A Ky i A
MRHER, — ETHESh Y DRLA I, 8 20238
T E RIS I E AR . FRAEIG R LA 2
TN A A%, 255 RS ™ 5 1) A0 PR I 241, 3 4Pk 3%
] L A o) 390 B e ek, ELAE 2020 4R 25 BT B
WA AR RIS IR K i 250 5
PUREE AR SENE , ANR I BT T IR BR A TR 254 BT
BEPELL I 25 R ) AP ME SR N B TRA TR
B AR DG, B FE A SR 5 IR R _E P 251 ZnO 1
RS,

1 #MREFEE

1.1 #F#y

L1 WMk G A% 20 UE I Bk & Ar o T AR
ATCC29212, 18 [ rh E 2 S APl sk e e . AR
VEHL 3 MBIV E AT 52,3 MG I FH 251
DLIANTR] . R 305 (3B B4 SRR 5 T B bk

RS Ty 5 MUCR RS, Hod, W A R %
145 0y , Wi B SR4E 130 1, WIE3% C R4E 120 153
(C1.C2 4% 60 1), 2 RAEMHGELIT . H4
Y A AR Y, I H B PR 25 A KA
7| (antibiotic growth promoters, AGP) , Hffi [f{] 2 kg -
! ZnO YERIRBHE NG, 565 B Wi AT
AGP W63 B FH 2 kg - ¢ ZnO 18 N fERHE I
Y C AR W, fE R T B BLf AT Zn0
BRI, 71745 28~ 57 HiR4r A C1.C2 /N
TR, 76 CLALmBH AN 2 kg - v ZnO, ANl H
AGP;1E C2 HIFRL AT I ZnO 1 AGP, %31 500
g - U RV BT B, &5 50 N2 5
0.7.14 28 d >REE 15 (3= (ERES
1.1.2 £ZiRK 7 DuRed MUK (PCR %) g B
btz A Ytk 2% A B2 F] SOXTAE 22 #  BHI
FEFREE M-H B53R5E W Rl A RS E AR
AFRAF]; SBM R FREE0 A HE = 0XO0ID 28 7l &%
PObk NP TSR AHR AER JUHE,
FURET- 1k g 2z PR o ) 24 R A T
ZnSO, - 5H,0 W [ L1242 oM AEARHE AT BR A,
1.2 FIKERSE. AL

PR RERYIRAS BT 37 °C 180 1 - min” HYfH
T TR SRR PR v 55 % 0 R G TR I ) TR R A
G LR LT TR M B R R SBM |, F
37 CHFRAE P IEIREE IR 24 ~48 h J5, 43 i Pk H sy
FARHVE AR TR BHI BE R h AT FE R0
1.3 BRERETE
1.3.1 WHELEINE B RIEFE R E 5
RNLHEF T RAER R B 35573 - F 37 CIHE;
F¥ 24~36 h, MLEEHE I 5 T g Bk A ) AR KAB O, W)
HHE G AT PCR % 5E
1.3.2 PCR % & AERUAKIN S | 935 B P9 A
MEH S5 19, 2% GenBank ¥4 15 H /A i 19
BRTA 16S rRNA JE[H 74 #4711, # BR R AE ) 7
PP E S ) (£ 1), IFH PCR A& X £
FER 31 O, 3k S8 56 R A 46 X 7y B R i 2y
HYFER vanA F1 vanB , A H FLALBEIE K ermA F1
ermB , DNA JER5ME A BN FE R gyrA | RFRHR PN g
AT 25 1 FE K mefA , DU IR 2K ANHEIE A tetG F tetl,
AR B RS BE R teeM F terS , FETIE LA
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zntA czrA F czeD | T A 51 907 5135 1 AR 1 i A 4
FARABRA E G M, R A Wk 1 52 HURE & DNA
FiZME TS Super PCR Mix Ui B 45 e il )2 I 44 2 3%
BERVFET ., PCR VAR R A 10 wL Mix 2 pL
Buffer 2 pL #A% DNA | FIFFIFUHES 19045 1 pl, H
XZE KA 2 20 plo SN FEJF: 98 °C A% 1

2 min;98 CAEME 10 s, # 3R 1 T ATIR AR R k
10 5,72 CHEH 10 s, 32 MEIFF;72 CHEH 2 min;
4 CHAF, ¥ PCR =8 T 1.0% Bl W& i
T 138 V. 118 mA HL¥K 30 min, I JHEER MR R 4t
FREIEE

F1 FAIKE 16S rRNA H 25| MR HUEEE S| ¥ 5 5

Table 1 Specific primers for 16S rRNA and resistance gene of Enterococcus

¥ Sequence(5'—3") B IR A BB

A Gene Annealing Fragment

LU#5 14 Upstream primers T #5149 Downstream primers temperature/ “C length/bp
16S rRNA GTGTCGCTGATGGATGG GCAAGCCGAACTGAGAGA 54 1 096
vanA GGGAAAACGACAATTGC GTACAATGCGGCCGTTA 54 732
vanB ATGGGAAGCCGATAGTC GATTTCGTTCCTCGACC 54 635
ermA TCTAAAAAGCATGTAAAAGAA CTTCGATAGTTTATTAATATTAGT 52 645
gyrA CGGGATGAACGAATTGGGTGTGA AATTTTACTCATACGTGCTTCGG 54 241
ermB GAAAAGAGTACTCAACCAAATA AGTAACGGTACTTAAATTGTTTAC 52 639
mefA AGTATCATTAATCACTAGTGC TTCTTCTGGTACTAAAAGTGG 56 400
tetG GCTCGGTGGTATCTCTGCTC AGCAACAGAATCGGGAACAC 57 468
tetM ACAGAAAGCTTATTATATAAC TGGCGTGTCTATGATGTTCAC 55 171
tetS CATAGACAAGCCGTTGACC ATGTTTTTGGAACGCCAGAG 60 667
tetL TCGTTAGCGTGCTGTCATTC GTATCCCACCAATGTAGCCG 57 267
zntA CCGCTTCTTTAGGTGTCGCTATGG GTGCTTCCTTCGTGTCCTACAACTC 55 241
czrA AGTGGTAAACTTTAGAAGTCAG CTCGCGATGAGACTTGACGAC 55 259
czeD ACTGTCTTCGGTAAGTGTGATTATCGG TCCTTTGCCTTTGTCTCTGCTTGG 55 396

1.4 BABKEXHT B 25 9 20 1 A9 A6

170 B TR X470 AT 245 0 T 24 P 1 AR 7 A e B S
FE] 15 PR AN S 50 22 bR b2 ( CLST) #7217 AR
SR M I R R A2 9 Fh L B 25 9 % i BR B
() 55/ 1€ ( minimum  inhibitory concentration
MIC) ,
1.5 BFEKEX ZnSO, HEEAYE T

FHR T 1 B K B R BE A 1 mol « L7 Y
ZnSO, + TH,0 B, FREFHR BE RGBS 128 mmol -
LV ETREHIER &, F kw55 248
KT HITT B 8] 2 AT R B2 S (1 ~2) x 10° CFU -
mL™", 7E 96 LA THEAFLAJE A 100 pL K
M-H ;3535 B ZnSO, - TH,0, BEE W K
YK 64 .32 24 .16 .12 .8 .6.4.2.1 mmol + L', LIA
T ZnS0, - 7TH,O 1E A BH A X BE DL Jin 1
ZnSO, - TH,OE R FAPERT IR, H A LA
10 WL P88 L ok B8 9 TR, TR AR IR B 3 IR A
A 96 LR IR, THHIREE 4R (37 C) h
%% 18~20 h JFWMEEE R HIEHAX T 600 nm %

KA E S FE (D) |, H SPSS 3KAFXF Dy AT 43
Br, DABH S B PR 22 53 B o R e, W 5 M2 5
AN ik 2 X6 I e /N BE BRI R ZinSO, - TH,O X
BERTA Y MIC,
1.6 HIELRESSH

AFFEH, T A ER B XA MIC R RHIES
AR WU SPSS 22.0 A Y Mann-Whitney U
K532 A1 Spearman #0543 #T , 43 #7 1 BK 1 T 24 1
SRR, R>0 BRI R IEA G, R<0 TR
P 2 A (P<0.05 FoRH MR E),0.5<
IR <0.8 F/RMH HEEAC, IRI>0.8 F/RMiH =
JEARE . (i SPSS 20.0 H 4 rf iR 5 K 58 A R
AH AT, 43 BT 25 36 PR -5 T 1 S R 1) A+ G
P BRI 52 BOE R S BLAE 400, TR Kolmog-
orov-Smirnov K56 77246

2 #R59%H

2.1 BBHREMEEEASMPCREEER
JHEREEAE SBM 353t 1555 2 d, a] W21 @ af

MR EIE S EE (K 1A)
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FHIAER T 16S TRNA FERURf 7245 9% SBM
BrgRdk R BERI BRI T 75 EAT PCR M, 4521
(K 1B) R, A7 348 By R 3G i v BOK B Sy
1.096 bpfy H /49 2577, I BRTE HY 73 25 0 88.10%

A

2000 bp
1 000 bp

(348/395) , Hh, WNI53% C 435 88 #k(C1 41 48
FR,C2 4H 40 #F) , N33 A 435 141 ¥k, W53 B
IRES 121 B,

12 3N456728910

1096 bp

N FR BT IR 1-10 Rk AL
N indicates the negative control; 1 to 10 represent the sample groups.
E1 FARENEERS(A)F PCR EELER(B)
Fig.1 Colony morphology (A) and PCR identification (B) of Enterococcus

2.2 PABKE TR YR 251

Xif 282 BRIGER AT 9 B E 24 W ifit 25 1A
W 255 (% 2) BR 3 DI ERE XTI B E M
DUPR K (T 285 % e i, AT 3k 90.00% LA L 3 Hy: it
FAE- A 2 R 0 250, T 245 R 355 F 50.00%
H g A A& %R B0 25 2T 5, ik 35
75.89% ., SHAMPAE A LG, S B 1 A EK A

XTIRR VD B TR 25 A0 6.61% , IR T A 1Y
43.26% ¥ C 1 35.00% ; % T W33 B 4085 3
2 BRI T B B W BRI ( vancomycin-resistant En-
terococcus, VRE ) &b, HoA B bk 15708 U7 7y 75 R UK
3 ANKE Y ) P 33K TR T K MR 22 R R BT AN [ AR Y
it 250, o 5559 B IO 25K 805

Fz2 3915 282 BRIAEKEXT 9 MIME AW AT

Table 2 Resistance of 282 Enterococcus strains isolated from 3 pig farms to nine antimicrobial agents

M 245 B BRI/ Bk (T 258/ % ) Number of resistant strains ( Resistance rate/% )

YU 259 Antibiotic 9% A % B W C Bt
Pig farm A(n=141) Pig farm B(n=121) Pig farm C(n=20) Total (n=282)
ZRVER Ampicillin 0(0.00) 3(2.48) 7(35.00) 10(3.55)
T a2 Vancomycin 0(0.00) 2(1.65) 0(0.00) 2(0.71)
21552 Erythromycin 139(98.50) 114(94.21) 20(100.00) 273(96.81)
PUFRZE Tetracycline 135(95.74) 113(93.19) 20( 100.00) 268(95.04)
VA Ciprofloxacin 61(43.26) 8(6.61) 7(35.00) 76(26.95)
S ## Chloramphenicol 107(75.89) 68(56.20) 10(50.00) 185(65.60)
FI#EF Rifampicin 86(60.99) 73(60.33) 12(60.00) 171(60.64)
W2 K Furadantin 44(31.21) 73(60.33) 8(40.00) 125(44.33)
W5 RS Imipenem 23(16.31) 9(7.44) 1(5.00) 33(11.70)

MY C 4B 88 BRIAEKTAXT 8 Flbi 18 254
T 24514 (3% 3) AT UL . C1,C2 A 3R TR 04175 % Al
DU RR 2 A 24 1 A5 v, i 25 2 55 100.00% 5 % 7 iy
B 2 PIHURG X R VI MAAESS 28 K T it 24,
B C2 A2 PER T C1 41, BRI, C1 4hY
fif 2525 5 T C2 41, JLHZAESS 28 K, C1 41X FI 4R
SRR IR 2 PR i 25 5% i 28 v T €2 4H.(P<0.05)
AU ANES N AGP , Bl FH 55 7K 7 ZnO g2 D)4k
FEHE 0 1 K DR X R 43 e B 24 W A i 245 2k 5 Tt R AN

WHNAGP , UM = K F ZnO BYSERE, 7RISR 5
1, 0T LB O 4% 38 i 3K A T 245 SR B AT (H X 21 %
FORN DU ZATH IR A 558 o O T 2%

Xif 282 WA ER B 1 22 EE i 25 Ve A T oA, 25
(F4) WoR, HEREE £ B 251 B ™ &, 2 & it 245
ik 90.78% ., WY B ML EMM 251 258 = | IY
MG A C EZE RN HE, Y C 7S E
R HAE &, ZEMZEFRE = W A
&, R 23.05% . 31.91% .26.95% , 43 &5 5]
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Table 3 Resistance of 88 Enterococcus strains from pig farm C to eight antimicrobial agents

415 HQED)

253 Drug resistance rate/%

G Duiony/d BRI TWEE G WRE AWOR WEK  AWE OWEH
Ampicillin -~ Vancomycin  Erythromycin  Tetracycline  Ciprofloxacin  Chloramphenicol Rifampicin  Furadantin
Cl 0 0.00 0.00 100.00 100.00 25.00 50.00 25.00 33.33
0.00 0.00 100.00 100.00 54.54 100.00 63.64 72.73
14 0.00 0.00 100.00 100.00 53.85 76.92 76.92 46.15
28 50.00 0.00 91.67 100.00 50.00 58.33 83.33 83.33
Cc2 0 0.00 0.00 100.00 100.00 33.33 33.33 25.00 41.67
0.00 0.00 100.00 100.00 18.18 63.64 45.45 54.54
14 0.00 0.00 100.00 100.00 37.50 50.00 37.50 87.50
28 14.29 0.00 100.00 100.00 28.57 42.86 28.57 14.29
C1 21 R 25 5 12.50 0.00 97.92 100.00 45.83 70.83 62.50 58.33
C1 total resistance rate/%
C2 2 BTt 2558 2.63 0.00 100.00 100.00 28.95 47.37 34.21 50.00

C2 total resistance rate/%

R4 3G 282 HIFKEX 9 LH AW S EMZE

Table 4 Multiple resistance of 282 Enterococcus strains to nine antimicrobial agents

ZHMH ML R (15 /%) Number of multiresistant strains ( Proportion/% )

i 25
Multiplicity of drug resistance Wy A W B W4 c a3t Total(n=282)
Pig farm A(n=141) Pig farm B(n=121) Pig farm C(n=20)

£ Seven-drug 1(0.71) 3(2.48) 0(0.00) 4(1.42)
A5l Six-drug 14(9.93) 3(2.48) 4(20.00) 21(7.45)
T Five-drug 44(31.21) 26(21.49) 6(30.00) 76(26.95)
POEE Four-drug 43(30.50) 42(34.71) 5(25.00) 90(31.91)
= Three-drug 30(21.28) 34(28.10) 1(5.00) 65(23.05)
1 Two-drug 9(6.38) 11(9.09) 4(20.00) 24(8.51)
— 1 One-drug 0(0.00) 2(1.65) 0(0.00) 2(0.71)
K Zero-drug 0(0.00) 0(0.00) 0(0.00) 0(0.00)

2.3 FAIKEIXT ZnSO, HIEL RS

A ER AR E Bk ATCC29212 XF ZnSO, 4 MIC
12 mmol « L7, JHERE AR MIC =12 mmol -
L RN E 2, 282 R ER TR M G K I 25
R(E 2A) R, 147 BRI EREE X ZnSO, 724 T &
it 3z, 5 b 52.13% ., %% B MK XT ZnSO, &
U (MIC<12 mmol « L"), 51 57.85% , i T HeAth
W B B MR E & 1B T MIC 2 2,32
mmol « L™ MRS . 2 IR X ZnsSO, 1)
MIC Y0 & 22 5 (P>0.05) (K 3A) . BHiEH
W5 B AER A BRI 25 5 (1] 2B) B . 4
Y A WIBAEREEXT ZnS0, #9 MIC 24 12 mmol - L',

%% B WA ERE X ZnSO, B MIC 4 4~ 16 mmol -
L™, H MIC E%24 6,12 mmol « L7 (4 H43 51
36.11% 36.11%) ;33 C HIBERIE XS ZnSO, Y MIC
N 6~24 mmol - L' , H MIC =%k 8,12 mmol - L
(IR 40.00%) . 3 A UR B 5 19 1 BR & 0T
ZnSO, 1 MIC 1R 5 25 = T4 B(P<0.01) (H 5541
C ZEFARZE(P>0.05) (K 3B),
2.4 MFHREWMAERMENEERNGHER
XiF 282 FRIZERTA 10 AT 245 5L K AN 3 ANtk
BEP AT PCR AN, 4521 (3R 5) B, gyrA UK H
R (92.79%) ,tetM 1K H o 85.58% , A

vanB
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A 6 r == J&3%A Pig farm A B 188 [
50 | — J1%B Pig farm B g0 L == J&A Pig farm A
S 40 ¥ C Pig farm C e 70 — J3%B Pig farm B
E T 60 - HH5C Pig farm C
a 'g 30 - ey 'g 50 -
- T2 a0
£ 20 A 30 -
10 + 20
I 10
0 & I wlll .. | 0 - - L I
2 4 6 8 12 16 24 32 4 6 8 12 16 24
MIC/(mmol-L") MIC/(mmol-L*)
| 2 3357 282 BREAEKE (A) FR B R IRMAEKE (B) 3% ZnSO, MR E
Fig.2 Susceptibility of 282 Enterococcus strains from 3 pig farms (A) and Enterococcus from pig nursery (B) to ZnSO,
A 35 @ 25%75% B 26 g0 B 25%~75%
30 I 1.5IQRAKITEHE 24 - - I 1.5IQRAKITEFE
The range within 1.5 IQR 22 r ‘ The range within 1.5 IQR
=~ 25 1 — % Median 5020 ¢ — Lk Median
= )18 Mean value 5 18 - ¥J{E Mean value
s 20 =
E E 16 L —
5 15 5 14
) S 12 [ ——
= 10 10t
5 ¢ 8 T
6 L
0ot il 1
HEHA 9B ¥EWC ¥A B ¥cC
Pigfarm A Pig farm B Pig farm C Pig farm A Pig farm B Pig farm C

IQR /R LA 5 T U4 B 25{H . TQR represents the difference between the upper and lower quartiles.
3 282 HRRAEKE (A) FIR B R EIKE (B) Xt ZnSO, HRMHESR
Fig.3 Differences in ZnSO, susceptibility between 282 Enterococcus (A) and Enterococcus from nursery pig (B)
x5 317 282 tIAKE T E B MEEFUEEE MG HER

Table 5 Detection of drug and zinc resistance genes in 282 Enterococcus strains

THRRE Bk (BHTEZR /%) Number of strains ( Positive rate/% )

I Gene . i A . W% B . Wi ¢ St Total (n=282)
Pig farm A(n=141) Pig farm B(n=121) Pig farm C(n=20)
vanA 26(18.44) 0(0.00) 0(0.00) 26(9.22)
vanB 0(0.00) 0(0.00) 0(0.00) 0(0.00)
ermA 33(23.40) 60(49.59) 8(40.00) 101(35.82)
ermB 91(65.54) 83(68.60) 10(50.00) 184(65.25)
mefA 0(0.00) 0(0.00) 0(0.00) 0(0.00)
gyrA 128(90.78) 118(97.52) 19(95.00) 265(93.97)
tetM 127(90.07) 116(95.87) 14(70.00) 257(91.13)
tetS 0(0.00) 13(10.74) 4(20.00) 17(6.03)
tetG 45(31.91) 30(24.79) 6(30.00) 81(28.72)
tetl 124(87.94) 103(85.12) 17(85.00) 244(86.52)
zntA 45(31.91) 66(54.55) 7(35.00) 118(41.84)
czrd 32(22.70) 43(35.54) 8(40.00) 83(29.43)
czeD 26(18.44) 46(38.02) 5(25.00) 75(26.60)

2.5 BFEREMA BN SsEatE AN LR R R R R i 251
%6 5. 282 BRI ERIE X O At s DURFPESR TURIIC (R<0)  Hrfy, X ke 22 IR A9 ik 24
SRR I —E S A, sk PESPURHER BE TR (R0, P<0.05) s B3k
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XM RR UAR AR E AHR AT
i 24P SHUREE 2 IEASE (R>0) , Herp ) X 48 -
(TR 245 P 5 BB IR 22 J 35 IEAHSE (R>0, P<0.05)

3% 7 v 0, 282 #k A BR B zntd-carA-czeD 5

gyrA ermB R A (R<0) , 5 tetG 5 3 TAH ¢
(R<0, P<0.05),%5 tetM .ermA 2 1EAHFE(R>0) , 5
tetS .tetl, ' . FE IFAH I (R>0, P<0.05) ,

R 6 282 HREAIKE X 9 FIE AWM AT SR E X

Table 6 Correlation between antimicrobial resistance and zinc resistance of 282 Enterococcus strains

YiEEME Zine resistance

P 25% Antibiotic

YLEEME Zine resistance

PiE 254 Antibiotic

R P R P
R Ampicillin -0.033 0.552 S ## Chloramphenicol 0.053 0.342
Jiti 8 % Vancomycin 0.062 0.271 FI#EF Rifampicin 0.264 0.000
£ 7%E Erythromycin -0.028 0.629 KR Kl Furadantin -0.340 0.000
PUFRZE Tetracycline 0.026 0.115 W HER5 RS Imipenem -0.033 0.580
RNV A Ciprofloxacin 0.092 0.103
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Table 7

Correlation between zinc and drug resistance genes of 282 Enferococcus strains

PEYIEREA Zine Febr

. . gyrA tetG tetM tetL ermA ermB

resistance gene Indicator

zZntA R -0.302 -0.302 0.079 0.027 0.128 0.054 -0.106
P 0.571 0.000 0.159 0.636 0.022 0.334 0.058

czrA R -0.018 -0.313 0.119 -0.066 0.082 0.099 -0.206
P 0.751 0.000 0.014 0.239 0.145 0.078 0.000

czeD R -0.009 -0.297 0.082 0.049 0.109 0.116 -0.075
P 0.897 0.000 0.144 0.379 0.052 0.038 0.183

zntA-czrA-czeD R -0.014 -0.270 0.112 0.016 0.141 0.050 -0.104
P 0.808 0.000 0.045 0.774 0.012 0.369 0.063
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