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kT B R 256 I NDM I ESBLs Bl B
15k 55 P b i SR PR R 5

R XIRE ER G R R R, R AR

QMR EZ R a P EZR LS ;b BE 22 BE ;e 55 it BEE B . A8 N 4500465
230 M AR ML K2 shi IR 22 B F5 M 450002)

W OE R EG RS E AR M2 (Clinical and Laboratory Standards Institute, CLSD #f 2 18 J7 1 . K
TR R B 09 44 ¥R IG AT B RN B P28 )1 B- PN I8t B 1 ( Extended-Spectrum Beta-Lactamases, ESBLs) B9 1% 4. Fl
FH PCR X7 I BR 20 25 B 25T 5 8 HL 4 8 B- TN BE % 8 (New Delhi metallo-B-lactamase, NDM) LA} ESBLs Tif 25 %2 [H
I FH MR A 2 T Bk I RE T 0 S TR BT U AR 14 T A 2 A SRR L O 4 LR 2 R S R R L I R
B A4 ¥R AT B BHANEE v . 31 BRF= T 1 BP9 Ik M e L K HE 2Ry 70.5 96, TiR 24 3k PR ARG T 45 S R L Tt 25 36 B NDM-
1 ¥ N 13.6 % .ESBLs it 25 % K TEM.SHV .CTX-M.OXA [#H F4 %8 100%.43.2%,45.5% .6.8 % [A it
KA 6 BRI MR A B T NDM-1 il ESBLs W3, 9 BREERE R4 &4 2 B ESBLs %& 4, 3 K [R] s 46
& A 3 Fp ESBLs 3B USMENNE 45 R BoR . 0B WKL 2L HMT 24, 438 78 BRI 38 %K (18.2 %) MK
B (36.4 %) BT 24 S BARAN , % Ho b 245 9 22 90 1 A s W) T 245 3, R e Sk T 68 bR ) T 24 38 i 35 97.7 00 6 Sk A it 4
NV R R VIR ER L8R M2 R ITE 75.0 % LI b Ah & B, (5] B 350 22 A T 24 5 DR 10 10 R T 25 R 8
2 BT kSR BRI T BT E R MIC fH Dy 204.8 g/L.14 F4TTE 254000 5 B Sk H B
Jei i 25 R AT R [ RR BE N e, b Sk 2K 25 ) U IR ZE 250 5 1 Sk A 1 TG L T 28 2R R [ Aol U L sk £
HiFAH 84.1% FIEZ 56.8% RNV E 75.0% FFEZE 45.5%.45 £ . NDM 1 ESBLs i 25 2 X 78 5 AT B B 40 &
B —EMFAT . [ NDM fl ESBLs £ 41t 25 2 i s bR i 25 8 A ™ B Ak B S hiw Bk — 2
TR B8R T 247 T ke ) AR | S I DA R D SRR Y 9 9 R (L S T AR

KR : i KT BB 89 BN IR I+ 113k 5 5 25 ) OB

FE S E S R285.5 X HE AR ERD A

o T R S 20 T AR TE T 4 T B A B 2RO AR EUR B )T A TR R R R A iE
BT A R 3 AT A TR R B A X S B L I A AE TR B B PR v, R R B R A
TR Y HE N i I e B R e D T SRR i ] v A — R I T R R RS R SR, TR G
FEPERCK 2008 4R B U AE I AT RN S BUR IR B PR LT NDM, S5 #ifin4  NDM-1 3L &
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L DAY BT 9% R I R IR 97 S IR By 5 R 1™ W ESBLs 3 Jl AT TR B 4 TR AR K M AT TR R 4%
5o B AN T R MR FR L 7 ESBLs J2 1 FF B RE 20 TR 0 3P Tt M 28 245 4 1 24 1) S 2B AR
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25 i BRI . R 25 2 7 1 Sk %51 (Pulsatillae Decoction,PD) , BB HIH 1M % VEIFZ 2 HER . ol FH TG
Jo AT R 20 B T 00 SR MR R AR I R R B A S R B Sk B B A R AR AT, 2y
575 1EXE 7 NDM F1 ESBLs 7 #F TR 4 B AE FH AL J7 1w 6 DL GBSt Ah 1Sk S5 76 X 72 NDM AL ES-
BLs Ji7 ¥ BBk 20 B PR 52 O T TR = R G 5. 58 T G AR 106 T R i T 1 R 4H T NDM R ESBLs B R £
Wk S5 % 7 NDM Fil ESBLs 7 FT BB 40 11 3 o S508% Pk O T B B 9T, 5 76 B RS 113k 55 4 7 NDM. #il
ESBLs i #T B ARk 4 3K &2 SUSPE 0128 AF F L 8 I R PTG G 97 L B2 Be I8 77 NDM FI ESBLs [ AT 18 48 7
TR 0 7 1 B LR 22 A

1 #EITTE

1.1 ##
1.1.1 MR

A4 PR TS E 1 A AT R T T 2020 4F 6 29 T F T R B 2 R 245 IR B BE A 56 R S L 4 B A
ICU . #f 28 S RL T 202 R i 3 8 G 1838 0 R P 7. T Ak 2 B 338 K I FF 1A 13 Bk (E1~E13) , il %8 e 75 1 1
15 BR(KI~KI15), &k JRATF T 10 Bk (P1~P10), A ZhFF 1 6 #k (A1~ A6). i bk % & & H 128 [ 1 & 3¢ mi-
croflex LT {520 MALDI-TOF & 77 % Bl 3O i A AT iF 18] 53 335 43 B2 J 2 F 11 e &3 30 L 28 45 2R (i 3
KT 2.00.
1.1.2 B g B

TSAHES :200620) , MH (#t*5: 200426) , LBt 5 : 210215) 45 4% 37 FL W [ Ik 5% i A% B0 AR e A A BR 2
) 3 4% P fR 0 95 i (185 . PS820, EC166, AC092, TA870) i [ 1 E A 3% /3 7. 2 X Taq Master Mix($ 5.
CW0682C) 2l [ Jb 5t FE A i 20 BN &L
1.1.3 25840 Je 2

A MBE(AZT,30 pg/ kR #t%5:20200609) Sk HLABEE (CAZ,30 pg/F 5 :20200712) kALl A4 (CRO,
30 pg/h it 52 20200910) | 3k i HE 5 (CTX, 30 pg/F, L5 20210115) | 3k 46 fth 1€ /# IR (CAZ/CA.,
30 pg/ A5 :20200918) Ik FWE G /B2 (CTX/CAL 30 pg/ 45 :20210204) Mg [ Jb 50 K 15 25 ) 4= 9y
i I /NGNS DS I S e ) N E RT3 N () B VY A 2R (I el Rl VP2 N <3 AT 2 51
WY ENBRERRY A LS Pulsatilliae Radix W) T 1 R . ZEHFRHE Y 5 BE Phellodendri Chinrnsis Cor-
tex TR . BEBHEY ¥ % Coptidis Rhizoma W T ERIAR CARBEHEY & W AW Fraxini Cortex 1
T4 B AR H B0 T 2 ) BT 25 P Ak ( Amoxicillin, 585 : S26864) | 3k 7 il #A (Ceftriaxone, $7 5 : B24430) .3k 71
fi g ( Ceftazidime, %8 5 : B70108) . 3k # it i5 (Cefepime, $% 5 : T48283) ., & & 15 B (Meropenem, % 5 ;
S31659) A N ¥ & (Ciprofloxacin, #% %5 : S17012) | 2 A % > 2 (Levofloxacin, 5% 5. S17134) | fif >k £ &
(Amikacin, 585 :S37556) . + % % (Terramycine, 585 : B34615) . Z Wi 3 & (Doxycyclin, 575 : S27317) , PUFE
% (Tetracycline, 5% 5. S17051) . & fill #f &£ ( Tigecycline, % 5. S24031) . 41 % 2 (erythromycin, 5% 5
S17002) FIAK AT 8 2 (Lincomyecin, 585 : B33847) Sy A #fE i SO0 JR 5t L 0 [ 1 05 it A= W B A PR | 397
AR
1.2 FHik
1.2.1  J#FF BHAH B R R 75 DL & ESBLs 2 A A

B bR S I O R R B T IS AR .37 CC SR 12~16 h, J5 PRERCBA G P54 RN LB A 17 8 5 3 L L R
12~16 h, 1fif J& PR R £ 36 Fp T 8 (5 95 3 b alids 3% L 1 Ry 2 3 1 1k

ESBLs #31 . #% 18 CLSIM #f 72 #Y ESBLs ) i A1 26 B IE i 5, & 3 K BUF (A,
1.2.2 i 253K NDM, ESBLs

%f NDM Fl ESBLs it 25 3 K # 47 PCR 88 (WL 1) W 454 : 94 “C Hi A 5 min, 94 CAEME 45 s,
72 °CHEAH 45 s, EFF 30 Y, 5 72 CHE 10 min. PCR §" 4 J5 43 B 7 L 729 3E 47 s vk, R B I 112 &
SER 25 JE PCR 47 38 BH 2 A 3 R, 48300 7 50 0F
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Tab. 1 Target genes and primers used to amplify resistance genes of Enterobacteriaceae bacteria isolates

A 518 % Bk FFA(5'—>3") PG/ bp B kR /C EEBUN
NDM-1 NDM-1-F GGTTTGGCGATCTGGTTTTC 621 56 [12]
NDM-1-R CGGAATGGCTCATCACGATC
TEM TEM-F GGGGATGAGTATTCAACATTTCC 861 58 This study
TEM-R GGGCAGTTACCAATGCTTAATCA
SHV SHV-F GGTTATGCGTTATATTCGCCTGTG 861 56 This study
SHV-R TTAGCGTTGCCAGTGCTCGATCA
CTX-M CTX-M-F GGGCTGAGATGGTGACAAAGAG 876 56 This study
CTX-M-R CGTGCGAGTTCGATTTATTCAAC
OXA OXA-F TGAAGGGTTGGGCGATTT 831 58 This study
OXA-R TTAGCGTTGCCAGTGCTCGATCA

W LFL BB R. TS .
1.2.3 SO 3 50 A
1.2.3.1 25 L il

0 PR I 0 T 2 0 0 A T DG K S B BT B Rl 1280 mg/ L AR A, — 20 CARAE. & L H 3k
F A A B H] - H IR A Sk S AT LB 4 BRZ5 A 90 gL A 6 R IRFRK IR L SR J5 AR I 10 AR K
IARE W, S ORI 1 hy ik U8 UE W T 8 A BUK R 1 hy b vk B TE WL B I 2 ISR DR
Wedi oy 43.95 mL, BT SR 0 2 048 /L MIAE4 W .5 000 r/min B0 15 min; B35 W PRk B O B T
W, i 25 KK 20 min, —20 “CIRFE, & .
1.2.3.2  BHIRIERS

PR HR 235 37 AR A MH R, T 37 Cal 3557 PREL 3~5 D% T 5 mL K&K, & kil
HkF) 0.5 & KA (LA 1X10° efu/mL) , f FH TR R B 1 000 5.
1.2.3.3 25 fUE I

SR FH 0o s B 1 00 2 BT B G AR A 14 bt 11 25 0 R Sk 55 3 1 SR /N TR IR BE (MO, 7543 390 7 DA I
14 M5 A L$ % (1/2MIC) B B MIC. B I 20 2 i 24 11 55 42 18 R 245 4 SO 6 25 51 25 (EU-
CAST) bR e 352 , AP 25 Wit 251 S0 CLST pi i SR HE. e s, R4 T 10 25 R G 3t

2 HRESH

2.1 ESBLs #& |4 R

R 00 07 320 560 45 R, 13 MR K A B R AR 389 O B8 b7 ESBLs B B 5 15 BRIl 98 5 B5 411 P B Bk B K9 4,
A 14 BRNEEL™ ESBLs B R ; 10 BRSEMAFT 56 B HR B P3 A6, HiAy 9 Bk A BEL™ ESBLs Btk ; 6 FR 48 e AT
FIRRBR A4, A5 Ab, HAy 4 ¥R W BEL 7= ESBLs B FE. AT WL, 44 #3238 B R Bk K9, P3, A4, A5 B RRAM, Hi 4
40 #k Ry BEL” ESBLs k.

40 BREERL = ESBLs B Bk B9 2 B IE S5 S (K 2).40 BREERI™ ESBLs WA 31 BRBEAHIN N ESBLs
PR K R 70,5 %.
2.2 TifZ5EE NDM #1 ESBLs #6145 8

Tiif 245 & U FE 44 R W AT B B8 AR Hh A R R R B2 IO K L 4R BV R e e it 24 3 I NDM-1 #5717 % 413.6 %6
For  AE KA AT O SR M FT 18 A Sl AT 18T B PR h 2 45 K 8 ESBLs Tif 25 56 TEM,SHV,CTX-M,OXA 14
R 100%,43.2%,45.5%,6.8 % , Ho it 25 36 ) TEM £ 44 8% M AT T8 B vk b o 42 B0 46 ) Tt 24 56 A
OXA MR H FRHAR 6.8 %) [ B iR Kk BLA 6 MEPA AR [ B A T & NDM-1,ESBLs RYJEH A 9 #E B ik 6] B
Kot &4 2 A ESBLs K28, 3 B[R A H & A 3 Fh ESBLs 5 R 3 4 T Wk it 24 56 DRAS 100 25 51 0L 1 1 & (8] 4.
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Tab. 2 Phenotype confirmatory test results of 40 doubt ESBLs-producing enterobacteriaceae strains mm

mbk SkIEwElls kel R kg ke /R Rk SkfumElg  SkpElG /ER SkfufbnE Sk e /B R
El 7 32 22 29 K8 18 19 22 22
E2 28 35 25 34 K10 19 19 20 20
E3 8 29 12 30 K11 11 26 16 24
E4 12 30 15 30 K12 22 25 22 22
E5 7 17 7 12 K13 6 14 7 12
E6 6 17 6 12 K14 7 14 7 12
E7 10 31 19 28 K15 7 13 7 12
ES 8 24 16 33 P1 6 25 15 30
E9 28 33 25 33 P2 6 32 18 30
El0 12 34 23 31 P4 11 25 20 26
Ell 6 22 13 22 P5 12 20 20 22
El12 25 30 22 26 P6 11 20 19 22
E13 28 31 22 30 P7 10 21 20 21
K1 19 20 18 20 P8 7 17 18 20
K2 6 12 6 12 P9 10 20 19 20
K3 6 11 6 8 P10 10 17 22 23
K4 11 16 6 8 Al 20 21 22 22
K5 26 28 22 25 A2 19 28 16 27
K6 28 28 26 26 A3 6 6 15 16
K7 7 21 20 22 A6 6 9 15 16
p 1 23 4 5 6 7 8 9 1011 12 13 14 15
bp
2 000
1 000 _|
750
500
250
100
M. DM2000; P. XS HEG N B0 1 1256 M. DM2000; P. FHAHEXF N, [T T 128150
IRUCHES, E6, P9, P10, A2, AATH k. sty i D TEMIY BH A% 1 £k
BT JERINDM- 191 45 5L (621 bp) €2 FEHTEMY 15455 (861 bp)
Fig.1 Amplification of the NDM-1 gene (621 bp) Fig.2 Amplification of the TEM gene (861 bp)
M N2 4 5 6 7 8 9 112 15 M P N1 23456 78 91011
bp bp
2 000 2 000
1 000
N 1 000
750 750
500 ,
500
250
100 250
100

Fig.3

M. DM2000; P. BRI N. BP0 158 15 0317
FE IR SHVIF) PH A4 B k.

B3 FEHSHV HIZEE (861 bp)
Amplification of the SHV gene (861 bp)

M. DM2000; P. BHAHEF G N. BP0 182150y
L R CTX-MIT B A RE.

4 FERCTX-MY 145 (861 bp)
Fig.4 Amplification of the CTX-M gene (861 bp)
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MIC S5 o . o B bk R 2 S B2 J R 25, 0 HL R AT 1 i 98 5 78 A1 T R 2k JR AT o Tk 25 %0 7 . o 24
S2T7 Sk 5 o okt AT R A R — RE R TG L MIC L 204.8 /L.l 38 3 Al 1, 73 8 B BR X
PRER (18.200) FIBToK K B2 (36.4 0 YT 25 FRAAR A1 % FE A 245y 52 B A 458 v (A0 T 245 32, G v xl ] 5 78 6 ) T
ZYARGEIR 97700 0 Sk FA RN VD B L LR UK (AL R AT 25 R TR 75 00 Lh B XK AT R 27
PR LAY R SR R Sk A NE AT 24 AR AR 5000 LB AT S B[R] s 85 A 2 A T 24 3 [N ) PR T

HI2 3 o, 14 MUTEE 2570 50 5 F Sk BB e, T 25 R A AN R R BT W, b Sk /26 25 ) L v v
AR 259 5 Fk ST A K G T 25 5T B Oy WA a0 Sk A 1R 84,100 TR 56.8 %0, BRI UM Bl 75.0%
TR 45.5%.

®3 14MOIEH 5B LS IHERAX T ER AR EMDEE M (n=240)
Tab. 3 In vitro activities of 14 antimicrobial agents combined with Pulsatilla decoction

against Enterobacteriaceae strains(n =240)

25 fiif 245 T4 bk MIC #745/(pg » ml™ D) fiif 245 %/ % BUE 25 5 A S i BT 25 %/ %
] B2 95 Ak ( Amoxicillin) 43 >32 97.7 93.2
3 7 il #2 (Ceftriaxone) 37 =64 84.1 56.8
3 F Al BE (Ceftazidime) 29 >32 65.9 52.3
3k 1 5 (Cefepime) 31 >32 70.5 59.1
2% i (Meropenem) 22 = 50.0 31.8
HH T A (Ciprofloxacin) 33 = 75.0 45.5
T2 AU B (Levofloxacin) 25 = 56.8 43.2
Baf >k = 2 (Amikacin) 16 =64 36.4 29.5
+ % % (Terramycine) 39 =16 88.6 68.2
Z V3R & (Doxycycline) 29 =16 65.9 54.5
JJU 25 2% (Tetracycline) 36 =16 81.2 68.2
B HNFR & (Tigeeycline) 8 >0.5 18.2 11.4
2175 2 (Erythromycin) 39 =8 88.6 79.5
HRATH % (Lincomycin) 28 =>4 63.6 56.8
BB T W B S — A R RS A R R R 102.4 mg/mL(1/2MIO).
3 %W i

J AT B RR AN TR )2 A AE T SR A S B0 1R TR] Bk SO S R JE e A EE B DAL 2 ML G % T g
Z AR BT R S S e O I AT R AN TR A L Ak T RE S R R A DG R L A TR R AN B P
% ven ) R AT B I 48 5T B A B L 2 7 ESBLs B9H WL ARD T BE B BB 25 Tz v T R L Tt
TR B RS 2 AT R 40 P NDM I ESBLs B Ak H 25 189 22, 330 25 e TR SR L 14 17 V4
K T ERBAE. R, B B 3 45 7 i DA AR 10 AT RIS 24 8 40E L A3 88 B 1k T 24 187 bk A s B 1) R e B i AT B

A5G ESBLs & 5K CLSI #E 452 77 %5 , HAT 7 (8 PR 3 e S5 M 850 o 4 10 A 3 A S0 0 = R I R
ol i . ESBLs & RE/K fif 5 B2 RS R AU R 55250 (HLRE B - P Ik e il 4110 ) 00 G 7 L8 301 | w7 A4 2 BT 410
il 19— S EE O RIS R B ESBLs MG H 3R 70.5 % . 3 5 T O3CHk[ 18 14 IE 1Y 7= ESBLs KM AT B A 1 R
42.19%. BAEBFFEAE N, I 798 BR A AT P A 7 ESBLs B Ak 160 Bk, 46 H R K 20.05%. Hib, K FFE
K R 61.25 % (98/160) 19,

AREGE T L T 25 3 NDM-1 78 KW A1 B S MFF B8 LR Sl FF T8 Bk rh 285 4G L #5707 0y 13.6 %4, 31X
55 DATE R B RS H 45 A — B0 WA NER AR RS R B, DN 178 BRI ik T M 25 R T R A B TR R h R
7= NDM Bk 22 kL K R 12.4%. 55 A BE5E & B, AN 153 Bk I FT B8 B 40 B8 B8 i P & HH 7= NDM B Bk
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2 Bk KRR 1.3% 1V ESBLs WYL R FR 240 L2, 4 R IR M 0T 43 TEM,SHV ,CTX-M,OXA % £ Ff
R AR A B, ESBLs ifif 24 3 P K R S5 i i 02 TEM B (100 %) , 3% 5 88 1 45 AF 9% i 38 K 4 %
He i & CTX-M B (81 Y6) A — i 22 5 4 DU ] g J2& N [R) Ml X LN [R] = Be 1) 181 AR A8 17 19 ESBLs 3k X 20 47 7
— 22 BT RE S ARG A2 I PR R A B DL S R X R B B bt A RS AR — 2 KRR,
J& S NN KAEAS S i — 25 R 90 A WE 52 30 & I, A ¥ 4 W bR [R5 4 7 NDM-1 Fil ESBLs (% 58 X, 7£ [/ — B
PRAILT & 2 Lk I ESBLs 2, 3 M i85 T 7 NDM Fl ESBLs 7 #T B Rl 20 B & 1 25 5 AR — 2 1Y
SRV OB R FRATTAE M R v G BT 24, O B B i 24 P A

AR, O T I A TR T i 5 MR E R 2 AR R I, A B R R R Z BRI i 2, X 5 K HRiE
SEIR B RS B AT T R A TR 6T R R B TR 25 ) S B R v I 2 % L 3 SOk 18, 27 J 45 SR — B
WFFE K B 7= ESBLs (14 17 FT 81 T A 0T B 5 75 K | Sk £t it #8245 83K 79 06 . 7 ESBLs (9 i #F 11 b Ak th 20 2
i 24 1) L 3k 47 %600 5 AR5 & B 7 ESBLs B AR T 245 B 42 ™ 0, v oK i FF B X D 38 3R 19 TR 24 3t 0
70 % il R 7 T AR 1 X RN VAR 265 5% L35 100 %6 [RI Bt 38 R FRAT TR 16 97 AT B Rk 41 1 151 S AR G Jk e
sk 7 L FH B 45 1k ol P 3k 8 25 ) R 9 e TR R M0 B 26 6 22 B TR 24 A0 M T T R RR R AT R AT T T T g R R
TNER 2 XF il 8 58 B AA B A TR 25 2R 6.7 %610 7= ESBLs B Ak R FT 1 R0 28 58 55 10 7)) 4 56 % 555 B 11 B >k
R T 25 AR TE 8 %0 LR L H R, BRI IR 2R 22 F i 245 1 I AT A B AR LA A P B M R R
FE 8 FH B A 2508 FEL [0 R A5 it 245 2 7y W00 sk 0 s S [) L IXC S [) = B ok R 1) 35 D B 0 A A7 FE — 3 25 57 31X
A AR5 iz X B e T I B T 25 R 28— DGR [R5 NDM Fi ESBLs F AT B R 41 B8 19 43 B 2%
T 24 25 R85 2t Jk PR A AN [) s DX A Ti) B e AR 7 7 — 25 50 AR F 9 0 T B ) B 485 2 22 A4 T 24 35 DAL 1) T
T} 245 30 5 8 . A4 TR A8 22 T 2 R I B R TR A i 24 3R R L SR — g 1 Z R 25 L 2, ) NDM Al ES-
BLs BB Y HH B0 465 1 DRI 7 1 ok — g ME B

AR P T AR E AR AT R R R B T —E A RS M, S PR A B e — R
o i 24 PR AR 8 O T LATE I DR A T TR 245 ) 77 3 A DG TR % P 5 9 RO AN i 5 TS S ) S N 5 2 A
25 56250 A 7 5 LIOR R0 52 U E . I Ah L 38 RDEE 3P B e 2 25 i 5 T A 50 L 40 s B 4 R L AT
AFEE A 2. 00 Ak o 78 6 PR 2 i 22 2 R A K 0 5 — 25 9, g i FH 0s sk e e 25 4 . A R R
i 5 407 A 245 SR B0 38 7 % 1 5 SR 24 B M 48 FH 24 45 O vk

2 % X #t
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Detection of resistance gene NDM and ESBLs of Enterobacteriaceae
and study on its sensitivity enhanced by Pulsatilla decoction

Xu Erping'®, Liu Baoguang', Dong Ying'*, Bai Ming'*, Xie Miao'", Wang Baoying'®, Wu Hua®, Li Yongwei'®

(1. a. Academy of Chinese Medical Sciences; b. College of Traditional Chinese Medicine; c. The Second Affiliated Hospital,
Henan University of Chinese Medicine, Zhengzhou 450046, China; 2. College of Veterinary Medicine,
Henan Agricultural University, Zhengzhou 450002, China)

Abstract: Extended-Spectrum Beta-Lactamases(ESBLs)-producing from 44 strains of Enterobacteriaceae were detected
by using the method recommended by the Clinical and Laboratory Standards Institute(CLSI). New Delhi metallo-B-lactamase
(NDM)and ESBLs resistance genes were detected in clinical isolates by PCR. The susceptibility of the isolates to 14 kinds of
antibacterial drugs such as amoxicillin was determined by the micro-broth dilution method, and the resistance rate was calculat-
ed. The results showed that among the 44 strains of Enterobacteriaceae, 31 strains produced ESBLs, and the detection rate was
70.5%. The results of resistance gene detection showed that the carrier rate of resistance gene NDM-1 was 13.6%. The carrier
rates of ESBLs resistance genes TEM, SHV, CTX-M and OXA were 100%, 43.2%, 45.5% and 6.8% , respectively. At the
same time, it was found that 6 strains were detected with NDM-1 and ESBLs genes, 9 strains were detected with 2 ESBLs
genes, and 3 strains were detected with 3 ESBLs genes. The results of susceptibility testing showed that most of the isolates
showed multi-drug resistance, and the isolates showed high resistance rates to other drugs except for tigecycline(18.2%) and
amikacin(36.4% ). Among them, the resistance rate to amoxicillin was as high as 97.7%, and the resistance rate to ceftriax-
one, ciprofloxacin, oxytetracycline, tetracycline and erythromycin were all above 75.0%. In addition, it was found that the
strains carrying multiple resistance genes at the same time had a higher resistance rate. The traditional Chinese medicine com-
pound Pulsatilla Decoction showed a certain antibacterial activity against the isolated bacteria, and its MIC value was 204.8 g/L.
After 14 kinds of antibacterial drugs were used in combination with Pulsatilla Decoction, the drug resistance rates decreased to
varying degrees. Among them, cephalosporins and fluoroquinolones were used in combination with Pulsatilla Decoction, and
the drug resistance rates decreased significantly. For example, ceftriaxone dropped form 84.1% to 56.8% , and ciprofloxacin
dropped from 75.0% to 45.5%. In conclusion, NDM and ESBLs resistance genes have been prevalent in Enterobacteriaceae,
and strains carrying multiple NDM and ESBLs resistance genes are more resistant. The combination of Pulsatilla Decoction and
antibacterial drugs can enhance the sensitivity of resistant strains to a certain extent, providing a theoretical basis for the pre-
vention and treatment of clinically related infections.

Keywords: Enterobacteriaceae; ESBLs; pulsatilla decoction; antimicrobial susceptibility
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