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The distribution characteristics of carbapenem-resistant bacteria in aquatic products in Shanghai
markets and antibiotic resistant genes profiles
ZHANG Hongzhi', CHANG Zhaoyu', YU Ying', FANG Zhixin', CHEN Wenjie', CHEN Taiyao',
WANG Jing’, ZHANG Xi'
(1. Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336, China;
2. The Minhang District Center for Disease Control and Prevention, Shanghai 201101, China)

Abstract: Objective To study the distribution characteristics of carbapenem-resistant bacteria in aquatic products in
Shanghai markets and antibiotic resistant genes profiles. Methods Carbapenem-resistant bacteria in aquatic products
were isolated using TCBS and TSA plate containing antibiotics (meropenem). The bacteria was identified using matrix
assisted laser desorption/ionization time of flight mass (MALDI-TOF MS) spectrometry. The antimicrobial susceptibility
was investigated using minimum inhibitory concentration (MIC). Some antibiotic resistant bacteria were analyzed using
whole-genome sequencing. BioNumerics software was used to analyze and assemble whole-genome sequencing data, which
was used to analyze antibiotic resistant genes profiles. Results The positive rate of carbapenem-resistant bacteria in
aquatic products in Shanghai was high (75.0%~90.5%). The prevalent bacteria was Stenotrophomonas maltophilia ,
followed by Pseudomosa spp. , Aeromonas spp. and enterococcus spp. The multi-drug resistance was serious. The
antibiotics with higher resistance rate were cephalosporins, tetracycline and ampicillin. A total of 64 antibiotic resistant
genes were detected. The carbapenemase-encoding genes were blay,y ,, blagy,ss and blayy, g in this study. Conclusion
The carbapenem-resistant bacteria in aquatic products in Shanghai markets was widespread. Multi-drug resistance was
serious. Furthermore, the antibiotic resistant genes profiles showed diversity, which might be mechanism of occurrence of
resistance. These results suggested that surveillance of resistant bacteria and antibiotic resistant genes profiles should be

strengthened, which would provide scientific data for food safety risk assessment.
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1.1 MK
111 RRRRTE

it % € H 2 % Wbk (KR Ay IR TE ATCC
8793) . 28 E b o 4% B Rk S K R A TR
(ATCC25922 il ATCC35218).
112 FE RS G

K T Sl B WO i A FL B KA N IR J5E % (Matrix
assisted laser desorption/ionization time of flight mass
spectrometry, MALDI-TOF MS) (/¥ L3R /N W), 1
E) ; B H (Olympus, HAS) o

VITEK MS-CHCA & 5t 3 (i [¥ Ay HLIR ), R 1%
K &R B HE 55 5% 2& (Tryptic Soytone Agar, TSA). &
I W34 R (RS ), R 1 (Sigma) , F R
(Formicacid, FA) .Z i (Acetonitrile, ACN) .JG/K 2
fist ({7 4l , 5E 18 Sigma /A A ), VITEK MS-CHCA %
Jo R (2 T A PRI ), =% I B M T 2 i e B T
18 T Bt A= R Y 25 8P A (BR g & 4R« Sk B UK R
(Cefoperazone, CFP) .3k 9 188 Jl5 ( Cefotaxime, CTX) .

3k 76 b BE (Ceftazidime, CAZ) |3k /L 15 (Cefepime,
FEP) . >k ¥ 3} £ (Minocycline, MIN) | £ 7§ 3 £
(Cefotetan, DOX) \%ﬁﬂﬂq?(Tigecycline,TGC) g
17N (Tetracycline, TET) |, ¥ N ¥ /2 (Ciprofloxacin,
cIp) . & 7 5 ie M (Trimethoprim and sulphame-
thoxazole, SXT) . K < & (Amikacin, AMK) . JK K
7% Z (Gentamicin, GEN) . 3k 11 i #3 (Cefatriaxone,
CRO) . W f% 1% F§ (Imipenem, IPM) . &£ H | 1> 2
(Levofloxacin, LEV) .} N ¥) £ (Ciprofloxacin, CIP) |
ZE & K5 (Meropenem, MRP) . %71 % & (Tobramycin,
TOB) 5 == [ FHPE B8 24 B0l 3 1 ] 10 Pt AR R 1Y
2R (BR T 348 215 & (Erythromycin, ERY) (3
WP & (Ciprofloxacin, CIP) ik FE % & ( Daptomyxcin,,
DAP) . J7 & # & (Vancomycin, VAN) | MU 3 &
(Tetracyc]ine, TET) . 2 % 7§ Ak (Ampicillin, AMP) .
B & FE (Teicoplanin, TEC) . A & # ¥ A
(Levofloxacin, LEV) . #l ?E%Z(Rifampin, RIF) K
HFZE( Minocycline , MIN) .

1.2 Jrik

1.2.1 WIS

KR A T A T T M B TR BT,
FEdn B TIOW A BT BRI T iabl LR E,
FETE 4 h WIHEAT LA RS

W25 g B A B S A S B (R
8 wg/mL) [ 3% R Y B AT I T 18 h, TG TR
BT b R N TR AT A A SR R (R
8 wg/mL) B 57 Bl 1 A A 5 AT 56 % B g (kB
8 wg/mL) Y TCBS V-4, T(36+1) CHi % 24 h, #k
ISR B 25 1 BT 7, Al A T JEAT R 48 5
1.2.2 MOLDI-TOF MS % 5&

2% CERL6 I A . PRELE 5 (29 5~ 10 mg)
WM T 1.5 mL B0, A 900 L E/K 4
B, 20512 000 r/min B0 2 min, 57 25 LI
A 40 wL 70% H R IRAT, BN 40 pL L0 L 1R
7,12 000 r/min &> 2 min, WH 1 wL S S
A b, AR TS AN 1 pl - BB -4k Y
H: 72 (o —Cyano—4—hydroxycinn—amic acid, CHCA)Z&
Jo B i L BT S R AT BT 2 A WL D SR R .
1.2.3 25605

R R i PRV s e 0 AT 25 ST, ) A
=2 T B P 24 b A A = I B e 24 A ARG, A4 0 15
B 5 % 00 Jert L R 458 4R 20 R 5 WL - g T AR IR AR
A — R G HOR B VR L Tl A TR A 2 A
B R R B R, & 18~ 20 h IR 5, THH A HR
XF 2 BB A% 2R AT A, o B L B AR I T vk
(Minimum inhibitory concentration, MIC){H , IR &
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2020 fi 3 [ i PR 52 56 2 b o Ak 28 B 23 0 b o AR 5
FHRL BB (S) LA (D AT 25 (R) S5 5L . JLAG I 22 Ff
PR 4 B IR £ (0. 25~32 wg/mL) R A
(0.12~32 pg/mL) . & J7 #r 5 W (0.25/4.75~32/
608 wg/mL) BT K 4 & (1~128 pg/mL) (K K& &
(0.5~64 pg/mL) . Z FiH % B (0.25~32 pg/mL) |
EA U AR (1~32 wg/mL) kA (1~4 wg/mL) |
SKAURAR (1~128 pg/mL) kIEBENG (1~128 pg/mL) |
LARABIE (1~128 wg/mL) SALHIAA (1~128 pg/mL) .
W Ky (0.25~32 pe/mL) | 32 3% K M (0. 25~
32 wg/mL) KGR E (0. 5~64 wg/mL) L PHIHRE
(0.25~32 pg/mL) . Z A % 2 (0. 5~64 pg/mL) (£L%
% (0.25~16 pg/mL) ik £ % % (0. 12~38pg/mL) |
T #FR (0. 5~32 pg/mL) Z R PIAR(0. 25~8 wg/mL) |
IR (0. 12~128 wg/mL) .
1.2.4 SFEHEANT

HUGE s 6 B, FH A0 B 4 R AL R ORI &
(Takara, H A ) $E 4N o 4 3L [ 4 DNA, R H 4
Wy w R TR TR B 58 B, 2R Tllumina
Hiseaxten PE150 | 57 4% (25 H Illumina 2 &) #E47 4>
BER AL 4B o T SRS < SE A DNA BEHLET T,
¥ 350 bp /N K BESCIE AR5 4 i i AT AT )
5 Z AR B = clean data 100 X B 4E 40 34 . ) 3K
TR UA B, AT 8 A A8 B EUEE clean data
A BioNumerics 7. 6 #4347 7 40 BE % .

| ] BioNumerics 7. 6 344 $F3% 5 00 7 41, i 2
J7 B L 43 B AR AR i 25 3 3% . 2% BN CARD

(https://card. memaster. ca/) .

2 &R
201 K P Bk T R SR BT R AN TR o A
ARG R ALK 97 1y AL HE s 42 7y,
A2 30 0y, DU 17 1 188 4 1, e 4 1. 4%
2B bk R ISP AE R AR AL 111 #k, Hrh 38
By LSRG Y 50 Bk K 6k 90. 5% 526 iy 5 26
33 Bk KL O 86. 7% 5 15 4y DUISKE 20 #% , £
HR A 88.2%;3 MYIRISH H 3 Mk KL R 75. 0%;
2 Oy AR R 2 0 B A0 a3 A S PR R R 100% .
L1 AR 2508 0 0@ T 13 N E (3R 2) .
2.2 MM b
B 22 IR TP X B AR R R T 2k 25 R A 1
ff 7, XF CTX ., FEP, CRO.IPM, MRP, MIN, TET,
AMK . GEN.TOB .75 % i W T 25 1k | Tf 25 %8 &oF
70% , % CFP.CAZ ERY i} 25 % K 50% ~ 60% ; %
LEV Fl SXT 1 25 #5353l 2 10. 5% F1 5. 3%, Xf
DOX Hl TGC ¥k

1 BTG KT A2 MO
Table 1 Types and number of aquatic products sold in Shanghai
in this study
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Antibiotic resistance of the gram negative bacteria
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Figure 2 Antibiotic resistance of the gram positive bacteria
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Table 3 Antibiotic resistant genes and prevalence in aquatic products
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