B TR AR
—484— CHINESE JOURNAL OF FOOD HYGIENE 2020 4E55 32 B 5

w %
DT TRALACH (80) MBS HTA: 3R O AR 24 S B AT SGIE R SR AR 3R 0K

s

Aacae, B G RI BE AR B R B R AR
(LKA AFESAFE I RFR,®E HE 712100; 2. FEE & A SR TH KK,
dr 102629; 3. B X B & %A NEFE AP L, bE 100021)

i ZE.BM HAERRARE(R)E#AERLETAELANT, VI ESRFE M GF LK T 5o 5 kA%
HH BB EFPRAKFENMNERLSFSMAG AR, FiE AL A—SRER)SEMERLE
HRAERAS T H#ATRR EASAMRAREREREEZN TR XX H LT T, MET R ZHEEMNEF
ke A B A B4 X R B (PCR) 45 4 DNA 0 5 # & vk % B @it 2§ 5k € K ( quinolone resistance-determining
region,QRDR) A B £ %, % 8 % % £ & PCR (real-time qPCR) 3% # | b # & AcrAB-TolC % #5 & B & i K
ZR  ITH (ATCC 14028s) AR RAR AR KRE(R) M ERAE TN LB R AL PRA HiLE, Fidk
M AEFNTHYAERRARE M, B RARKRE 5~TRIGEMK gyd RE, LA Asp8TTyr T KRV EH 4~7
ARG AR gyrAd RE KA Asp8TAsn EF ;B 2 LARRDEFEEYES 1~TRF LKk gyrd PH A BEHF
BRRE, MAEREFRE I, &5 A Z A0S L4k PSP HER AcrAB-TolC 4 A B A X K- PR R A MG Im, £
FH Gt FENL(P<0.05),% 7 KRB M acrdAB-10lC 2L FNW £ F A %HFEL(P>0.05), (R)E#WMEREE
R R A S k09 % 3 R R (MIC) 5 2 3 3) 11 8 (ATCC 14028s) 89 MIC {5 WA gyrd £ & acrAB-10lC % ik /K
FERAFERMRE FAERIME ZEAX, Gi A(R)EEREREZERN T, NTHATEL QRDR AR £
TR IGHh acrAB-tolC K A E B A F AT — R (R)EHWRERLEFAEA TN E M, H4 QRDR feir &
EMEEAK; SR EIMERGE B acrAB-10lC X F R R 2R K TR 2% L%t $EL(P>0.05),i# %
B R K § 52 e Bk — 3%
%%ﬁiﬂ:fwnmf; B AR RER; $ERER
FESES RISS X EkFRIRAD ;A MEHS :1004-8456(2020)05- 0484- 09
DOI; 10. 13590/j. cjth. 2020. 05. 003

Antimicrobial susceptibility, variation and relative expression of
relative genes of Salmonella screened from different quinolone and fluoroquinolones
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Abstract: Objective To study the mutation and expression of genes of Salmonella when screened by different
concentrations of quinolone and fluoroquinolones during propagation and their relation with antibiotic resistance. Methods
Salmonella strain was cultured in broth medium and screened on nutrition plate with different concentration of quinolone
and fluoroquinolones. Antimicrobial susceptibility of the screened subculture was tested by broth microdilution method,
mutation of genes in quinolone resistance-determining region ( QRDR) was detected using polymerase chain reaction
(PCR) and DNA sequencing method, and expression level of the encoding genes of multi-drug associated efflux pump
AcrAB-TolC was detected by real-time qPCR. Results Antibiotic resistance level of the subcultures screened from LB
plate with quinolone and fluoroquinolones inducement increased in different extents. Mutation of Asp87Tyr in gyrA in
QRDR was detected from the fifth to the seventh generation of nalidixic acid screened strains. Mutation of Asp87Asn in

gyrA in QRDR was detected from the fourth to the seventh generation of ciprofloxacin screened strains. No amino acid
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mutation was detected from gyrAd in the first to the seventh generation of gatifloxacin, levofloxacin and delafloxacin screened

strains. Compared to the expression level of the multi-drug efflux pump AcrAB-TolC encoding genes of the original strain,

those of the screened strains had significantly ( P<0.05) increased resistance. No significant difference was detected among

the expression level of AcrAB-TolC encoding genes in the seventh generation of screened strains. The ratio of the minimal

inhibitory concentrations ( MICs) of the screened strains and that of Salmonella Typhimurium ( ATCC 14028s), gene

variation and relative expression level of acrAB-tolC of Salmonella significantly positive correlated with subculture generation

and antibiotic concentration. Conclusion

Under the selective pressure of antibiotics, Salmonella strain could adapt the

stress environment through QRDR mutation and increase the expression level of multi-drug efflux pump AcrAB-TolC. When

the next generation fluoroquinolone was used, the mutation frequency of QRDR decreased. After subcultured several times,

the expression level of acrAB-tolC of the screened strains increased, however, no significant difference was detected among

the expression level, which avoided the antibiotic resistance of Salmonella to be further increased.

Key words: Salmonella; antimicrobial susceptibility; quinolone resistance-determining region; multidrug efflux pump
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Table 1 Primers for PCR amplification and sequencing
¢ ' g FEXR &%
5194 B FE1(5'-3") Anbp ik

F:ACGTATTGGGCAATGACTGG
gyrA 191  [16]
R:GGAGTCGCCGTCAATAGAAC

F:CAAACTGGCGGACTGTCAGG
gyrB 212 [16]
R:AGCCCAGCGCGGTGATCAGC

F.:CGTCTATGCGATGTCAGAGC
parC 265 [16]
R:TAACAGCAGCTCGGCGTATT

F:GTCAATGTGCGGCATTTGTT
park 242 [16]
R:ATCCCCTTCCACAAGGAACA

F:AAAGCGTGGGGAGCAAACAG
16S rRNA 369  [16]
R:CCGCTGGCAACAAAGGATAA

F:CGGTCGTTCTGATGCTCTCA
acrA 885 [16]
R:GCCCTGTTGTGGAACCAGTA

F:AAGAGCACGCATCACTACAC
acrB 768 [16]
R:CGCTTCGGACATCACGTAAA

F:CAGACGCTGATCCTCAATAC
10lC 702 [16]
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F:GTGAAATTATCGCCACGTTCGGGCAA
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R:TCATCGCACCGTCAAAGGAACC
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Figure 1 PCR fragment of invA gene
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Table 2 Minimal inhibitory concentration of antibiotics

on Salmonella Typhimurium ATCC 14028s and its subcultures

FRS 5~7 IRIH etk gyrAd ZEH S 259 (7l G $578
SN T, X I 1Y S B R 5 8 340 Asp87Tyr ; A 78 HAth
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i Asp87Asn ; A 7 H Al AR I 1E #k gyrA 38 AT T A5
i e R A 3 B EE A oG SRR L RAE MBI B
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B PR 98 A28 0T Bl RSOV T0BR X (ORL) 1 AT I S b AR R
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XoF v 2 Kk R 7% S
Table 3  Mutation of gyrA in different generational inducers

that induced by nalidixic acid and ciprofloxacin

W BERR EERE || Wk BEERER &EmRR
% ARV, AR R £ih) AR R AR R
N1 — — C1 — —

N2 — — C2 — —

N3 — — C3 — —

N4 — — C4 G259A Asp87Asn
N5 G259T Asp87Tyr C5 G259A Asp87Asn
N6 G259T Asp87Tyr C6 G259A Asp87Asn
N7 G259T Asp8T7Tyr Cc7 G259A Asp87Asn

ik #E YITH (ATCC 14028s) N7 €7 G7 L7 D7
U2 8 8 16 8 16 16
R TG 8 16 16 16 16 16
it i S s 256 512 512 512 512 512
(1P Sy 4 4 8 4 8 4
AEHER 4 8 8 16 8 16

2.2 ffdEkk QRDR #5828 46 il
XA TR AR (R0 ) M o R T A2 &R R O AR gyrA
gyrB parC F park K& A )7 51 3 B 45 R R W] - 28 WE R

VE s — F 5 o % A R S R S R
2.3 ik BRZ EIH 25 AcrAB-TolC 4 fith 3 [ 3% 1k

i 356 #k Ab HE . AcrAB-TolC 4 5 %5 [N acrA |
acrB . tolC 1) 3 3K JKF real-time qPCR K il 45 5 &
B ZEDEMRER N1-N7 G BERR acrd ik @ 4 5 0 %) R
BRETP T8 (ATCC 14028s) 9 4.6.6.2.8.5.42.0,
38.7.45.3.78.0 f% , AN VP /2 C1-C7 iR B9 acrA
Fe Ik ik oy 0 ok R BB Bk Y 3.5.5.9,9.2,22.0,
39.4 .47.5 .83.0 i, 22 E W V> B L1-L7 i % ¥k 19
acrA FIKw N A X BEHER 1.7.3.7.7.8.16.5,
35.2.53.4 84. 9 f% P B G1-GT7 T ER A acrd
Tk X BEKAG 1.3.2.1,4.0,12.0,
30.8.,59.7,115.9 fi5, #8471 b & D1-D7 i & Bk (1
acrA F ik &4y R BB MR R 2.7 .4.0, 14,5,
25.9.69.8.86.9.146.3 1%, AR (F) M 35 R 25
P BXMEAC TR T 5 | 07 bR acrd 35 B BEAL
RACE W B w8 m, 2 R ARt 8 X (P<
0.05) . BRZE MU B AN, HALL i A E 5 7 10



R B AR AR

—488—

CHINESE JOURNAL OF FOOD HYGIENE

2020 4E45 32 4245 5 1)
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0.01), WL 2, KWL acrd HIFRIBESHIAER

R JEE N R AL QAR DI AR G, B bR AT BE Sl i R
SN S EE E AerA YA 0 0 040 g T A R
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NIN2N3N4N5N6N7 CIC2C3C4C5C6CT LIL2L3LALSL6L7 GlG2G3G4G5G6G7 DID2D3DADSD6DT
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& 2
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Figure 2 Relative expressing level of acrd
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440
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it B A AR I BE 0, 25 F A St B L (P<
0.05) . BRI B Ah, HoAb Al 50 A= R 5% 7 U0
VAR acrB 3k & ¥ 5 T A — b A R Al AR B Bk
ZER N ERIL R, EFHAESITHFE L (P<0.01),
WL 3, S5 KW, acrB W3R 15 54 £k A
ARG RARVECE DIAOC

d =R
400f R
3601 ; d S 3f
320} 2 %
g 2801 W R
240} . 7 6%
& 200 =78
2 160k C = c= é c
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"IN BN B Y
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T L AN — ab, a - N7
a ab a 8 = ,a §%\/= a2 & = aa M
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Figure 3 Relative expression level of acrB

ZEREMRR N1-N7 G BEAR 1Y 10lC 373k 543 ) R %
PR B V0 1T 7 ( ATCC 14028s) 14 2.9.3.7.3.8.8.9.,
13.1.57.4.130. 3 £, RN P 2 C1-CT Fli i ¥k 1Y tolC
FEE B X B R 1.4 .3.8.8.9.12.1,15. 8,
35.7.99. 2 i, 2 S R B L1-L7 B e ¥k 1Y 10lC 335

A X PR ARAY 1.1.2.1.4.5.10.4.13.2.34.6,
57. 4 NP B G1-G7 ik bR 1 1olC 33K 1 53 il
Rt R E AR 1.8.3.3.8.6,21.2.51.0,87.4,123.5
£ BRIV B D1-D7 G 2 BRI 10lC 323K 1 43 53l ol X
ME MR 1.9.2.1.3.4.9.7.22.0.37.0.88.8 15, 5
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acrA .acrB H[F)  FEA RSP A RIEH T, 0lC Fik
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and expression level of AcrAB-TolC encoding genes
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