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Effect of Esculetin inhibiting for KPC-producing Klebsiella pneumoniae in vitro
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Abstract: Objective To examine the effect of bacteriostasis of Esculetin against Klebsiella pneumoniae carbapenemase(KPC)-
producing Klebsiella pneumoniae. Methods Modified Hodge test, meropenem combined with 3-aminophenylboronic acid (APBA)
and EDTA were conducted to detect carbapenemases. KPC gene and sequencing were determined by PCR. The molecular typing of
strains was analyzed by MLST-PCR. Minimal inhibitory concentrations(MICs) of Esculetin against the strains for research were de-
termined by broth dilution in the 96-well microplates. Synergy effects between Esculetin and antibiotic(imipenem, gentamycin, levo-
loxacin) were designed with chessboard test. Results Modified Hodge Test and APBA inhibiting test were positive in all strains.
All samples were KPC-2-producing Klebsiella pneumoniae ,and predominantly to a single sequence type,ST11. The tests showed
the MICs of Esculetin were 0. 5—1. 0 mg/mL. The result was FIC higher than 2 in the combination of Esculetin with imipenem in
all strains. Different results were observed in the combination between Esculetin and gentamicin according to the MIC of gentami-
cin. FIC was equal to 2 when the MIC higher than 1 024 pg/mL. FIC was in the range of 0. 3—1. 0 when MIC was lower than 512
pg/mL. The combination between Esculein and levoloxacin obtained that FIC was equal to 2 in all specimens. Conclusion Esculein
has obvious antibacterial effect on KPC-producing Klebsiella pneumoniae. The antagonistic effect is observed in the combination be-
tween Esculein and imipenem. The combined efficacy of Esculein and gentamicin are different according to MICs of gentamicin. And
there is indifferent action between Esculein and levoloxacin.
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H rﬂ&rﬂ@ B b 5T Bl A R ST A FRA 71 5 PCR AR | i 3k At
FIBI W b 58 e R A BR A T 25 AR R I B
Oxoid 2 7, 3% 3 % i #: (APBA) I [ SIGMA-ALDRICH
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B 100 mg/mL 75 FH 5 28 Bz 20 2% 20 i fHT FH AR 0L 3 500 9 iR T R
100 mg/mL ¥ JEREH .

1.3.3 KPCTHZ XMy iR Hodge 5552 IR CLSI
HeAE )7 B ED) . EDTA Ml S50 fn APBA il s2 56 . T %
B 18~24 h iy A b Pk 5 A B TE . 2R BEER UK I AZ 0. 5
72 TG B 9 A0 FH G TR A Ak e JBCR 4 00 R ROIR A T M-
H R X R (10 pe) 584 A P K5 rg (10 pg) +
EDTA(730 pg) 48 H 36 B 1 (10 pg) + APBA (600 pg) ¥1%]
WiE M-H Biflg ks 22k L, & F 35 CHMA K%, 18~24 h
JEi B EE R, BBk KPC M, 45 B3 % . & APBA,
EDTAG &R A R M A XD By E B R Fali % F 5
mm B )5 Sy BH 1 45

1.3.4 KPCHEHNY I  Hibik4EHEME DNA, 51 ¥ KPC-F
5'-TGTCACTGTATCGCCGTC-3"; KPC-R 5'-CTCAGT-
GCTCTACAGAAAACC-3'M g4 24 . 94 “C WA P4 10 min;
94 “CA5# 1 min, 55 ‘CiB K 1 min, 72 °C ZEff 2 min, 30 41§
372 COREE 7 min, 5196 RSNFH R EREMAEEOH
PR 2 7] 58 B .

1.3.5 ZAAFE4 B (MLST) 2 s 42 B 40 % DNA LR
Pl ST HAATE 7 D K H A (ropB. gapA . mdh. pgi. phoE.
infB.tonB) PCR fz B 5| ¥ )z [ 5% 14 UL W 3% http://bigsdb. pas-
teur. fr/, HEATIXI A #k 19 MLST-PCR &l . PCR = ¥yl )5
J5 o7 M 5 http://www. pubmlst. org/#E 47 MLST 43 &I, iz
B AR T B R Rm AR A RAE ER. T
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K M-H W75 e # B 32.16.8.4,2,1,0.5.0. 25 mg/mL 1t
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10° cfu/mL, Ji B 7E i 4k % (XU IR % 3 min, 35 “Cid Bk .

x1 MLST-PCR & Bz 5| 41 % 51
S 4 B 5107 55 R
(nt)
ropB P1:.GGCGAAATGGCWGAGAACCA 1075
P2.GAGTCTTCGAAGTTGTAACC
gapA P1. TGAAATATGACTCCACTCACGG 662
P2.CTTCAGAAGCGGCTTTGATGGCTT
mdh P1:CCCAACTCGCTTCAGGTTCAG 756
P2.CCGTTTTTCCCCAGCAGCAG
pgi P1.GAGAAAAACCTGCCTGTACTGCTGGC 566
P2.CGCGCCACGCTTTATAGCGGTTAAT
phoE P1.ACCTACCGCAACACCGACTTCTTCGG 602
P2:. TGATCAGAACTGGTAGGTGAT
infB P1.CTCGCTGCTGGACTATATTCG 462
P2.CGCTTTCAGCTCAAGAACTTC
tonB P1.CTTTATACCTCGGTACATCAGGTT 539
P2: ATTCGCCGGCTGRGCRGAGAG
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AT 10 (e R i O O s BP0 0 R T R
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FI¥ OB IE R BE B T 50 pL WAL .37 CHEFR 18~24 h
J5 WER 45

AN EH o

x2 REHYBRAAFIKRRERE R (prg/mL)
2 WL WBEE2 WREES WREE4 WREES  WREEG6 WRAEET  WES  WREE9 W10 WE 11
iz 1w 512 256 128 64 32 16 8 4 2 1 0.5
R 2 048 1024 512 256 128 64 32 16 8 4 2
AR R 2 048 1024 512 256 128 64 32 16 8 4 2
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A/MIC, +B/MICy. | Bt #% e . FIC<C0. 5, B 7 #F JH s FIC >
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IR KRR AR B MIC. R ILE 3~5,

2.2 KPC W25 R BGHRE LR 10 bR 48 00 1A B B R
Hodge 503 09 14, PBA P [f] i 30 45 5% 3 9 fH 1% . EDTA B
[ 1 6 2 2R 2 S B

2.3 KPCH§ PCR &5 b 10 #kA @647 PCR siga 25 2R B
AR KPC P S5 R I 1. K9 A5 R . 45 R
/N 10 BRI TR A KPC-2 24,

2.4 MLST-PCR %4 XF 10 Kk 52 56 @ kR F 17 MLST-PCR
R, 3973 7 AN S vl R A RS KR LA 2. 6 PCR

PIEGRR BN F SR BRI 10 R AR NS
T11 24,

®3 ZRHECER5IREERENEER
BRHEND W 55 7 (B

T bR MIC, A MICg B FIC

(mg/mL) (mg/mL) (pg/mL)  (pg/ml)
TE AR 1 1 1 64 128 3
Tk 2 0.5 0.5 32 64 3
I ik 3 0.5 0.5 64 128 3
T Bk 4 0.5 0.5 32 128 5
Tk 5 1 1 32 128 5
Ttk 6 1 1 32 128 5
H Rk 7 1 1 64 128 3
ik 8 1 1 32 64 3
ik 9 0.5 0.5 128 256 3
Ak 10 0.5 0.5 32 64 3
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BRZFEN RREHR O
RS MIC, A MICe C FIC
(mg/mL) (mg/mL) (pg/mL)  (pg/ml)

R 1 0.5 0.125 256 128 0.75
R 2 0.5 0.125 512 128 0.5
Ak 3 0.5 0.031 25 64 32 0.562 5
bR 4 1 1 2 048 2048 2
Btk 5 1 1 1024 1024 2

B Bk 6 0.5 0. 25 32 16 1

T BR 7 1 1 1024 1024 2
itk 8 1 0.062 5 64 16 0.312°5
Bk 9 0.5 0.5 2 048 2 048 2

B BE 10 0.5 0.062 5 64 16 0.375

RS FREZEEFESERVERGRESER

HELEWN) fe G L (D)
LS MICa A MICy, D FIC
(mg/mL) (mg/mL) (pg/mL)  (pg/mL)
Btk 1 1 1 2 048 2 048 2
B 2 0.5 0.5 2 048 2 048 2
b 3 0.5 0.5 2 048 2 048 2
Witk 4 0.5 0.5 2 048 2 048 2
Btk 5 1 1 2 048 2 048 2
b 6 0.5 0.5 2 048 2 048 2
Ttk 7 1 1 2 048 2 048 2
B bk 8 1 1 2 048 2 048 2
B 9 0.5 0.5 2 048 2 048 2
Bk 10 0.5 0.5 2 048 2 048 2

N #2000 nt

o ey o= o= SN0 Gy
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B N 10 Bk S I8 R AR E AT 2R B £ 5 IR B BR S L
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WY S A Ak 5 G B v S 2R B L R IR T 24 ) 19 MIC R B Rl
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BN L0 SRR BRI R LR S IR R R A
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A 25 MIC {384 2 46 FIC 45 8089 0 25 IR K
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A FEFHE L KPC J§F A 280, %4 KPC 3L ) CRKP 7£
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#) CRKP A Bl @AM & /£ A, H MIC {A7£ 0. 5~1 mg/mL, I\
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Fyiia#, 10 ks 0 FIC 35503 KT 2, o] LUGE W % 55w 19
MIC {H$2 8 1~2 fif. B L RWEEILZE 0. 062 5 mg/mL
0 I E RS A TERE PSR . B RS W s i
YRR FE MR & A & 0% 2 040 1 Hh 25 37 500 sl O 8 55 300 i %
T TRV o A B0 2 7 BT At A 2R v T 1A T B
FF B BE A0 B I8 A 1 Tk — 2 ST .

WA, 28 2 R TE S IR KB R WK SN A P i 56 b,
BT FIC 8 5UAR— BB A, B A7 78 Wb 5] AR IR JG 56 3 Fh 4
SRR &G Z MBI MIC=>1 024 pg/mL W #E. H %
WZESRREZHAHEN FICTEY N 2, R WL LM
S5 M P KB FE MIC<512 pg/mL MEHK. HE K K SK
K7 R AIUR M FIC #8500 T 1,384 #i #k FIC #5800 T o.
5, R A AN S U AR . W 2B A 25 A P T L
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