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in food processing plant, and discuss the effect of processing environment on the bacteria. Methods Antibiotic
susceptibility testing was performed by broth microdilution with 8 antibiotics. Totally 11 kinds of resistance genes
(tetd, tetM, tetS, ermA, ermB, ermC, mecA, aac(6’)-1b, vanA, vanB, and cfr) were identified by PCR in 71 strains of
Listeria monocytogenes, which were isolated in processing environment from 2016 to 2017. Results The 71 isolates
presented different degrees of tolerance against 7 antibiotics: gentamicin (11.27%), ampicillin (4.22%), ceftazidime
(98.59%), ciprofloxacin (97.18%), tetracycline (21.12%), erythromycin (15.49%), and lincomycin (92.96%),
respectively, and were sensitive to vancomycin. Over 50% isolates were resistant to 3~6 antibiotics, which showed
that antibiotic resistance in processing environment was severe. From the results of resistance genes, over 50%
isolates carried tet4 and tetM. The frequency of the genes ermAd, ermB, ermC and aac(6’)-Ib was 11% and
5.63%, respectively. Conclusion Antibiotic resistance of Listeria monocytogenes isolated from processing
environment is on the rise. The resistance phenotype and genotypes is not exactly the same. Therefore, resistance of

Listeria monocytogenes isolates relates to processing environment. It also provides useful information for prophylaxis

and warning of foodborne Listeriosis.
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1 min, JCEE/EH DNA B, HX%F 11 R 25360 rerd |
tetM | tetS., ermA ., ermB ., ermC, aac(6’)-1b, mecA , van A ,
van B, cfr #H4T PCR K, §%Xﬁkﬁl+ﬁ%ﬁﬁ§[%(ﬂ%§
2), PCR A5 He KAV 474
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Table 1 Judgement standard of drug sensitivity test

F AR HE (ng/mL)

HUEHR %ﬁﬁ? IR i iif 25
(sensitive) (intermediate) (resistance)

KRRBEHE  0.064~4 <4 8 =16
ZURVEMR 0.125~4 <8 16 =32

PUIRE 0.125~1 <4 8 =16
LTuflenE  0.03~0.12 <8 16 =32
HHYE  0.008~0.03 <1 2 =4
TH&EE 0.125-8 <4 8~16 =32

AR S 3 0.032~2 <05 1~4 =38
MITEZE  0.008~0.06 — 1~2 =4
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Table 2 Primer sequences of resistance genes

kL e o
L g Jgf“:

F:GCTACATCCTGCTTGCCTTC
tetd 220
R:CATAGATC GCCGTGAAGAGG

2N F:GTGGACAAAGGTACAACGAG
N tetM 974
EES R:CGGTAAAGTTCGTCACACAC

F:CATAGACAAGCCGTTGACC
tetS 1050
R:ATGTTTTTGGAACGCCAGAG

AL aac(6)- F:TTG CGA TGC TCT ATG AGT GGC TA

544
LES b R.CTC GAATGC CTG GCG TGT TT
F:AAGCGGTAAAACCCCTCGAG
ermA 651
R:TCA AAGCCTGTCGGATTGG
F:GAAAAGGTACTCAACCAAATA
KN ermB 639
Bk R:CATTTGTTAAATTCATGGCAATGA
F:TCAAAACATAATATAGATAAA
ermC 641
R:GCTAATATTGTTTAAATCGTCAAT
B~ F:TAG AAA TGA CTG AAC GTC CG
P, mecA 154
JilieS R:TTG CGA TCA ATG TTA CCG TAG
F:GGG AAA ACG ACA ATT GC
van A 732
R:GTA CAA TGC GGC CGT TA
DI
it 25 F:TTG ATG TGG CTT TCC CGG TT
T van B 544
R:ACC CGA TTT CGT TCC TCG AC
2T F:CGATTTGAGGATATGAAGGTTCT
cfr 416
Tiif 2 R:AAATTAGGATCCGTAAACGAAT
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Table 3 Drug susceptibility test of L. monocytogenes

UK A [E)
N (sensitive) (intermediate) ~ (resistance)
n (%) n (%) n (%)
RKREH 62 87.32 1 1.40 8 11.27
kA b 1 1.41 0 0.00 70  98.59
=R LN 67 94.37 1 1.40 3 4.22
BN 1 1.41 1 1.40 69  97.18
UEZS 56 78.87 0 0.00 15 21.12
ARER 24 33.80 36 50.70 11 15.49
MATE 0 0.00 5 7.04 66 9296
Tl &R 71 100 0 0.00 0 0.00
70
60
g 50
5 40
& 30
= 20
10
0

Off NS 2 3 4m SE e 7 8
B 1 Lm Z 2R

Fig. 1 Multiple drug resistance of L. monocytogenes

3.2 MAHEREENLER

TLHK Lm ™, DUSRRATHLIED rerd il 64.78%,
tetM K i 2R 47.88%, AA i terS FE[H; R FEMHTF SN 2535
K aac(6”)-Ib 6 H 2RAE 5.63%, KIFPHIEEIET 25 LN erma |
ermB ., ermC ¥ I3 B4 14.08%, 11.27%, 12.68%:; Fif
RSB RAG S-S 25 56 mecd, Tl 83 it
2GS van A .van B X Z I H ofi;, BARSERN K4,

3.3 LmiAERBMMAREN S
AR it 245 25 DA 1% A6 00 i 24 i 45 2R S0 M, 1t 52 7Y
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IR ARG R 15 Bk, T2 5L teed Kt 46 1k, tetM
G 34 Bk, FEEERIIN 32.61%F1 44.12%; FRNTSE K
i 245 AR ECA 69, T 25 BRI 4 ¥k, 4565 5.80%; 41
BRI EMRECH 11, TZ5EE ermd K:th 10 4R, ermB
o i 8 bR, ermCHG I OBR, HAFGFI3H1H 90.91%, 72.73%,
81.82%; JIT A BAIMR XS T3 vy 2 R ABURK, W] Aokt A A6 0 8 i 24
FEH (W 5).
F=4 WMAHERETHMN

Table 4 Characteristic of the resistance genes in
L. monocytogenes

¥ MR BHEEREME R R (%)

tetd 46 64.78

TUFR 22 tetM 34 47.88
tetS 0 0

(=B SRS aac(6”)-1b 4 5.63
ermA 10 14.08

KIABRSE ermB 8 11.27
ermC 9 12.68

S-S mecA 0 0
Ty PR ° °
van B 0 0

E N E] cfr 0 0

x5 WMHRRBSWARBHFEER
Table 5 Correlation rate of phenotype and genotype of
resistance gene

tetA 46

MU R 15 tetM 34
tetS 0

IR 69 aac(6’)-Ib 4
ermA 10

A%+ 11 ermB 8
ermC 9

S f At 70 mecA 0
g 0 van A 0
van B 0
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