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Study on resistance gene in carbapenemase-resistant Enterobacter cloacae
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Abstract: Objective To investigate the distribution of resistance gene in carbapenemase-resistant Enter-
obacter cloacae isolates. Methods A total of 16 Enterobacter cloacae isolates were collected between January
2015 and December 2017 in the First People’s Hospital of Foshan. The identification and antimicrobial suscep-
tibility were analyzed by VITEK2-Compact microorganism analysis system. The modified Hodge test and ED-
TA double-disk synergy test were used for detection of carbapenemase-resistant phenotype. The genes of the
carbapenems, blayp » blagpe » blaypw » blayiy and blagga,s were analyzed by PCR. Results A total of 16 isolates
were all resistant to imipenem and meropenem. All isolates were positive in the modified Hodge test and ED-
TA double-disk synergy test. Fourteen strains carried blaypy, and two strain carried blayp,. ISCR1,class [ in-
tegrase and gene cassettes were detected in all strains. Gene cassette was mainly made up of dfrAl7-aadA5 or
dfrA15-aadA2. Conclusion The blayyy, is the dominant genotype in the carbapenemase-resistant Enterobacter
cloacae in our hospital.

Key words: Enterobacter cloacae; carbapenemase; genotype; drug resistance

BRYA I AT T A D 2R PF BOW T . ©OSC BEBE IR TS B IR PR 2313 (0 24 25 L Bl 7 85 04 Tl 2 284 b LT 24 5 P 7
IR AT SRR R GE 5 IR R G EGEA RSO O R B RS WA T R S R
MR S s . BEA IS DU G AL W 1 MRS A

TR YR AT B (CRED AW, 4506 1.1 BPRE BE#F 2015 4F 1 A 2 2017 4F 12 A ARk
PRIGTY MR Be R il A ok T/ IR PR, CRE 2 S RMMAEY) % 70 85 19 16 Bk B 18 7 FF 18 o BF 52 % 4
TS 24 HLAR 7= 2 B T A M K e . SRR T AR AR PRV 12 B IR 2 ) IR 2 ) SR T —
FAEA T AR AT I INE[F] X LASCRD7ETR 25 e KK 2 [ — f0 A o 52 70 B T bk
TR R EE MMM AR EE AN L2 AR SEA PCR &R (# E Eppendorf
2R — NREEBE (LT SR A" 2 8§ BA AT E A 7D 5 BE AL (Bio-Rad 24 7)) 5 TagDNA R &5 il |

TEZ B AUS R B BT NG R E R F s, ©  EREEE E-mail: Lwxuan@fsyyy. com,



BREFHIER2020F4 AF1THE TH

Lab Med Clin, April 2020, Vol. 17,No. 7 « 931 -

dNTPs,DNA Marker g5 3 K 41 DNA 2 BUR 7 &
¥k TaKaRa 24 6] 77 5o ) FH 2 [ AR 9t L3R 20 )
) VITEK2-Compact {{#5 K HFLE GN #E17 41 7 %
MUK . R AST-GN13 R #F 17 & Fh % ¢ Al
5O R ) K-B i k47 4h 78 25 SO 50, 25 Ak
W H P E OXOID 24wl . AR4E 2015 4F 32 [1 I IR 58 5
EhRELZE 514 (CLSD bR HI W 45 5 A 45 i Ry 0
i $5% 6 it 245 (%) BF 360 i o B e ARG B ik B (MITC) =
4 pg/L s K-B k4 £<<19 mm; JiT ¥ B 0k O K g 1%
AW ATCC25922 Fd R B i ATCC27853,

1.3 Fik

1.3.1 Pt B Hodge i 56 % A ffi & K §# CLSI
M100-S23 # 47 #t B Hodge %% . 7E 4= ¥R /K o i
il 0.5 22 B br o i BE (1) K I % 75 B ATCC25922, H]
AFRERK 1 10 M BEIF IR AT 2 M-H SF B 72 A
Pl I 10 pg JEAL KT R 25 B0 4C s N2 B4R R 3l 2k 1)
SR 2 R AR B L 35 °C W% B a7, E I B Pk R 46

5K 35 A5 B AW TR B 58 SUAL A0 B A 4G i R K
PR o B0 B 2 0 G

1.3.2 Z "WV Z R (EDTA) Ur R % el 0.1
mol/L EDTA-Na, . il 10 pL % 32 % K55 (MEM) 48
ELW AT AR TR . BOHI 0.5 22 Rk i
M BRE R, 51 IR A T MH 388 °F #i . % MEM Fi
MEM-EDTA-Na, M40R W T 35 18 . 45 5 50 5 .
T BEM R AR 2 4R R 0 B B AR A 2 =
5 mm ., $ERIZ A AR B e .

1.3.3 PCRYH AIEM DNA #2803 % 5 & Ul
W, —20 CLRAF, MCEH Y PCR A R H
20 pL, Hid & Mg 5 10 X buffer 2 pL.dNTP 200
pmol/L, FFiE5# 0. 2 pmol/L, DNA #it 1 L,
TagDNA R4 1 U A K LB FKE 20 ul.
blamr’ \blaKPC \bla]\‘DM \blavm \bla()XA 48 %%%%%Eﬁ [H
PETRPR F T SR K 2 55 DU ) e B A ) == B it
HARGIFH 0% 1.

*x1 PCR & R HI5| 4 FF 51l

514 % Bk 1% (5 —>3" BN £ Bk BARECC BRI/ 2% Sk
IMP-F ATGAGCAAGTTATCTGTATTC blayp 56 741 [5]
IMP-R TTAGTTGCTTGGTTTTGATG
VIM-F GTCTATTTGACCGCGTC blayn 56 774 [5]
VIM-R CTACTCAACGACTGAGCG
KPC-F CGTCTAGTTCTGCTGTCTTG blagpe 56 798 (6]
KPC-R CTTGTCATCCTTGTTAGGCG
NDM-F GGTTTGGCGATCTGGTTTTC blay 56 621 (6]
NDM-R CGGAATGGCTCATCACGATC
OXA-48F GCGTGGTTAAGGATGAACAC blagya s 52 438 [6]
OXA-48R CATCAAGTTCAACCCAACCG
intl-F GCATCCTCGGTTTTCTGG 1 K4 H 62 457 [7]
int1-R GGTGTGGCG GGCTTCGTG
5-CS GGCATCCAAGCAGCAAG 1R E5F 62 EEA [8]
3-CS AAGCAGACTTGACCTGA A&
ISCR1-F ATGGTTTCATGCGGGTT ISCR1 61 475 9]
ISCR1-R CTGAGGGTGTGAGCGAG
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1E .75 8197515 GenBank #1351 Chttp://www. nc-
bi. nlm. nih. gov/BLAST) i# 17 % bt 2> #7 . 5 & %t
WA,
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2.3 PCRZp#r 14 #R#E4HF blaww, ZEH .2 BRI
blae, JEH . Hig 3 ik 2 M0 ML N AR . 16

PRISCRIY, [ 2B SR [ R85 72 & 2 A
3.

x2 16 SRBRABT RGBSR
CRO CAZ FEP ATM IMP MEM AK LEV

T Bk bR A
o - MIC &tk MIC gk MIC g MIC  sE MIC  sE# MIC &tk MIC 5@k MIC @tk

(pg/mL) 4 (pg/mL) 5% (ug/mL) Z5H (pg/ml) 458 (ug/mL) Z5HB (pg/ml) 4% (ug/mL) Z5H (pg/ml) 455%
ecll R =64 R =64 R =64 R 1 S 4 R 4 R 2 S 0.25 S
ecl2 Wl =64 R =64 R =64 R =64 R =16 R 8 16 R =8 R
ecl3 mE =64 R =64 R =64 R 64 R 4 R 4 64 R = R
ecl4 Wl =64 =64 =64 =64 R 4 A <2 S 1 S
ecl5 W =64 R =64 R =64 R =64 R =16 R 16 R 32 R =38 R
ecl6 W =64 R =64 R =64 R 64 R 16 R 8 R 16 R 8 R
ecl? Wl =64 R =64 R =64 R 64 R 4 R 4 64 1 S
ecl8 K =64 R =64 R =64 R =64 R =16 R 8 =64 = R
ecl9 Wl =64 =64 =64 64 1 A 64 1 S
ecll0 Rl =64 R =64 R =64 R 64 R 4 R 4 R 64 R 1 S
eclll Mg =64 =64 =64 =64 4 4 <2 1 S
ecll2 Wil =64 R =64 R =64 R =64 R =16 R 16 R 16 R =8
ecll3 Wl =64 R =64 R =64 R =64 R =16 R 16 R 16 R =38
ecll4 Wl =64 R =64 R =64 R =64 R =16 R 16 R 16 R =38 R
ecll5 W =64 R =64 R =64 R =64 R =16 R 16 R 16 R =8 R
ecll6 Wl =64 R =64 R =64 R =64 R 4 R 4 R <2 S 1 S

T :CRO A kAU 42 s CAZ Jy Sk ffla e s FEP Sy Sk LR s ATM Sy il w9 s IMP O W e 15 1 s MEM ) 36 2 15 89 s AK D9 BK R 2 s LEV B 2 U U &S W UG R

Sy it 24
=3 16 BB ABTEMEXWMAERE S

Wbkgm'S NDM-1 IMP-4  ISCR1 [ 2K#&4H [ K45 TRHFA
ecll + — + + dfrA17-aad A5
ecl2 + — + + dfrA17-aadA5
ecl3 + — + + dfrAl5-aadA2
ecld + — + + dfrA15-aad A2
ecl5 — + + + dfrA17-aad A5
ecl6 + — + + dfrA17-aadA5
ecl? + — + + dfrA15-aad A2
ecl8 + — + + dfrA17-aad A5
ecl9 + — + + dfrAl17-aadA5
ecl10 + — + + dfrA17-aad A5
eclll - + + + dfrA17-aad A5
ecll2 + — + + dfrAl17-aadA5
ecll3 + — + + dfrA17-aad A5
ecll4 + — + + dfrAl5-aad A2
ecll5 + — + + dfrAl5-aadA2
ecll6 + — + + dfrA17-aadA5
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F| | 2835 A1 ISCRI . ax S #1725 25 1 240
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