.1148. FREHAE R 82020411 A 5455551130

XEmS: 1001-8689(2020)11-1148-05

ARTHATBE T oMM

MRARA2 BRRT R BRI me
(I FERARFEFK, TH3IS21L: 2 FRTEFFCEFEANER, T 315040)

WE: BR TR N TR SR A TR A B L PH B AR T AR X IR R S DL o R 2 R A
AR, ITRIRERYG T ABE P IR 5% . 53k RAIPCRY BB IR G B ik 2 ik, W5 ARBE20164E1 F—20184F
12 7 4 M AR AS Th 23 B A5 B [ 1 500k 25 AR TR T EAT 55 1L 2RI3SRIE A T 0k,  JEX 3841 Ik bk T A% X BEAT I 5 2 BT LA
JrE 3 RITR 2 PE AT AR S b . 2 1500RET AR 1 FH 45 4 5 T I R O Lbk,  BHIERN60.7%, HH 1884
TRHMEFEREG 308K, 1720.0%; F2FRBA TR K220, (H14.7%; R0 VM2 @39, 1926.0%; A0 H 53284
GF: TEOVREES FRHIER MR, 8otk iR DX HIY =M 57, HARSHRW R DR WA =) 55 1885 F P HE R A2 X
oy I 25 35 R & £ BN AadA2. DfrA32, EB228HREA - PHE B R AT A% X 5 i i 24 2 R R ZADA L AR X #5787 Aad A2 1Y) B
FRAT R K B R A2 A B R I 2 R B3 m T B A T E R (P<0.01), WARX DA 1B DfrA32 [ T AR X & 7 hik i F I v (R
FF S I /i DGR ) R 285 2t B 60 1 T 3 TR PE MR (P<0.01) ;. QTRR & 1B Ik TR MR S S U PR/ B L 55 D5 ik e P gt
e, HNVPRE. IRKER. hfllin. ZAH RS G BN 2325 0w TR & TR ERP<0.01). &ie KRS S
(77 AR T At B (0 Lol e v, JH w248 DX 485 i 16 i 247 256 DR 23 A ) 2 B M SR R S e e S TR 2 0 1 2R IR
ML T A 5 A 7 A I 2 M 2 v A O

XHEIR: WRTILE; BHT: WX Wk

FESZES: R978.1  XEMFEERE: A

Analysis of integron distribution and drug resistance in Proteus mirabilis

Chen Ke-da'?, Li Qing-cao'?, Wu Qiao-ping?, Tu Yan-ye* and Gao Li?
(1 Medical School of Ningbo University, Ningbo 315211; 2 Ningbo Medical Center Lihuili Hospital, Ningbo 315040)

Abstract Objective  To understand the distribution of integrons in Proteus mirabilis, the types of variable
region gene cassettes of positive strains, and their correlation with drug resistance phenotypes of host bacteria, so as to
provide references for clinical treatment and nosocomial infection control. Methods  Using PCR amplification and
agarose gel electrophoresis, 150 strains of Proteus mirabilis isolated from clinical specimens from January 2016 to
December 2018 were screened for the class 1,2 and 3 integrons. Sequencing analysis of variable regions of integron-
positive strains and correlation analysis of drug resistance of host strains were carried out. Results  There were 91
strains carrying 150 integrons in Proteus mirabilis. The positive rate was 60.7%, among which 30 strains were the
first type of integron positive strains, accounting for 20%, 22 strains of the second type of integron positive strains,
accounting for 14.7%, 39 strains carrying the first and the second type at the same time, accounting for 26%. No type 3
integrons were screened out. Among the 91 integron-positive strains, 86 mutant regions showed amplification product
bands, and the other five strain regions showed no amplification products. The resistance gene cassettes carried by the
variable region of the first type of integron positive strains were mainly AadA2 and DfrA32, and the variable region
carrying the resistance class of the second type of integron positive strain was mainly DfrA1l. The strain carrying
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the AadA2 in the variable region was celebrated. The resistance rate against gentamicin and tobramycin was significantly
higher than that of the integron-negative strain (P<0.01), and the resistance rate of the strains with DfrA1 or DfrA32 to the
compound sulfamethoxazole was also significantly higher than that of the strains without integrons (P<0.01). The resistance

rates of 91 integron-positive strains to ampicillin/sulbactam, compound sulfamethoxazole, ciprofloxacin, gentamicin,
ceftriaxone, tobramycin, and levofloxacin were significantly higher than those without integrons (P<0.01). Conclusion The
clinically isolated Proteus mirabilis had a higher proportion of carrying integrons, and the drug resistance genes carried in the

variable region were mainly genes encoding aminoglycosides and trimethoprim antibacterial drugs. The host bacteria of the

integrons and the resulting resistance was highly correlated.
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Tab. 1 Integron screening primer sequence

Primer  Sequence(5'—3") Target gene(s) or region

intF CCAAGCTCTCGGGTAACATC intll
P2R CCCGAGGCATAGACTGTA

int2F GTAGCAAACGAGTGACGAAATG intl2
intl2ZR CACGGATATGCGACAAAAAGGT

intl3F  AGTGGGTGGCGAATGAGTG Inti3
IntI3BR TGTTCTTGTATCGGCAGGTG
5CS GGCATCCAAGCAGCAAG

3CS AAGCAGACTTGACCTGA
INF2 TGGGTGAGATAATGTGCATC
INB2 TCGAGAGAGGATATGGAAGG

Class | integron variable
region

Class 2 integron variable
region

#2 PCRIXFIMAFR
Tab.2 PCR reaction system
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(3)Premix Tag TMDNA 10pL Q)& T AKX EF %2

R e 51
(4) R 4 R Iyl (4)dNTP Mixi} 8

(5)LA Tag DNAKAHE 0.5
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Tab. 3 Integron screening PCR reaction conditions
AR TE AR FEP A JEfif 1F 1k
94°C 4min 94C 40s  55°C lmin ~ 72°C Imin 72°C 5min 4°C

35N

F=4  AIBX Y BEPCRR N & A

Tab. 4 Variable region amplification PCR reaction conditions
TRAE etk Bk ST FEf =1k
94°C 4min  94°C 40s  55C Imin ~ 72°C 5Smin 72°C 15min 4°C
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Fig. 1 Electropherogram of the integrated sub-screeningproduct
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Fig. 2 Electropherogram of variable region amplification
products of integron positive strains
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Tab.5 Sequencing results of the integron variable region PCR extension product
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Tab. 6 The resistance rate of the experimental strains to the antibiotics of the main drug resistance genes carried in the variableregion

- . P/ Sy N GATER 5277 i F A
R/%  S/% R/% S/% R/% S/% R/% S/%
aadA2 37 0 100.0 48.6 21.6 29.7 18.9 / /
dfrA18dfrA32 61 / / / / / / 77.0 6.5
G T BIMEHTE Bk R & 16 0 100.0 37.5 375 12.5 62.5 87.5 125
BE TN 64 0 98.4 31.3 93.8 0 93.8 10.9 84.4
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Tab.7 Result of the drug susceptibilityin 91 integronpositiveand 59 integronnetives Proteus mirabilis(%)

AT BHIEm=91)

AT M (n=59)

B2 i 24 (0= it 24 gk PiE
WE TZ5%/% WH HURE/% WE T2/ % WA BURE/%

Bl KR 1 1.0 90 98.9 0 0 59 100.0 >0.05
SR TEMAT 51 56.0 40 44.0 5 8.5 54 59.3 <0.01
ZlhF 2 22 89 97.8 2 3.4 57 96.6 >0.05
JuAth g 0 0 91 100.0 0 0 59 100.0 >0.05
277 g R 81 89.0 10 11.0 6 10.2 53 89.8 <0.01
NN 66 72.5 25 27.5 6 10.2 53 89.8 <0.01
MR PG b/ = e [ 31 0 0 91 100.0 1 1.7 58 98.3 >0.05
BN 37 40.7 30 33.0 2 3.4 55 932 <0.01
kA5 2 22 88 96.7 1 1.7 58 89.8 >0.05
SSITHEVS 39 42.9 50 54.9 6 10.2 53 89.8 <0.01
ke 3 33 88 96.7 2 3.4 57 96.6 >0.05
LI 0 0 91 100.0 0 0 59 100.0 >0.05
RATE R 19 20.9 43 473 0 0 56 94.9 <0.01
e f I B 24 26.4 48 52.7 2 3.4 56 94.9 <0.01
SLARNRER/ AT EH 1 1.2 83 91.2 1 1.7 56 94.9 >0.05
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