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[HE] a & TR i 2R 58 T A P E PR T 2y, I 00 B A RS MR AL, & &« DA 60 Ff o 245 50k 7] o |
FEXT 28 BRVZ M 24 B A RSMIL BTG R 245, RS B PR TG 25 pH =P, USRI SE pH RS PR ACR 22 5% . Rl A ps
TP 24 00 S M R (MIC) IR/ N R BV E (MBC) DA B AR LA B 4 o 40 i A e o B R Al ( ALP) T Ml s, &

O 6 HH A R JRR RN XS LT A 4 A Xz T 24 TR EA A I R A TR 2 MIC ARIK R .64 .64 (82, 1% BT B ) (128
(19.9% ) 128 256 mg/mL;MBC KN 128 .64 (28. 6% HiEF#K) (128(71.4% ) 256512 mg/mL, 4 Firp 25184 pH §i )50
HRCRMTCZE (P >0.05) . BHEMBEEEA N A FIC HY >2, Wi 4 Fh25 s 938m, ALP Ok B 7 Hoh 5%
KMBGEVETG 0 ALP Ve BEFHm T W . 6 B8 I BRI RIS MU LA R AP PRSNGSR | I v 2050 B e
BT BE -5 5 40 SR 0 Tl A AT OC s (H B A R B RIS 2 A 15 BUVE .
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Screening of the traditional Chinese medicine with antibacterial

activity against pan-drug resistant Klebsiella pneumoniae in vitro
CHENG Zhao-min'* ,CHEN Yong-yu' ,PENG Fang’ ,LAN Kai'* ,ZHOU Qiang'* ,KE Pei-feng'
(1. The Second Clinical College of Guangzhou University of Chinese Medicine ,Guangzhou Guangdong 510120 ;
2. Department of Clinical Laboratory Medicine ,Guangdong Provincial Hospital of Chinese Medicine ,Guangzhou Guangdong 510120
3. Department of Clinical Laboratory Medicine ,Meizhou Hospital of Traditional Chinese Medicine ,Meizhou Guangdong 514071 ,China)

[ Abstract] Objective: To screen the traditional Chinese medicine with antibacterial activity against pan-drug resistant Klebsiella
pneumoniae ,and explore its antibacterial mechanism in wvitro. Methods: Among 60 traditional Chinese medicine granules, Chinese
medicines with antibacterial activity against 28 pan-resistail strains were screened. The pH value of the antibacterial active liquid was
adjusted to neutral ,and the antibacterial effects were compared between before and after adjusting pH value. The minimum inhibitory
concentration( MIC) ,minimum bactericidal concentration( MBC) , combined bacteriostatic effects and changes of extracellular alkaline
phosphatase (ALP) activity of these Chinese medicines with antibacterial activity were detected. Results: Four kinds of traditional
Chinese medicine with antibacterial activity against pan-resistant bacteria were screened out, which included the Scutellariae Radix,
Coptis Rhizoma, Ephedrae Herba and Spatholobi Coulis. The MIC of the Scutellariae Radix, Coptis Rhizoma, Ephedrae Herba and
Spatholobi Caulis was 64 mg/mL,64 mg/mL, 128 mg/mL, 128 mg/mL and 256 mg/mL, respectively. The MBC of the Scutellariae
Radix, Coptis Rhizoma , Ephedrae Herba and Spatholobi Caulis was 128 mg/mL,64 mg/mL,128 mg/mL,256 mg/mL and 512 mg/mL,
respectively. The differences of the antibacterial effects in four kinds of traditional Chinese medicine between before and after adjusting
pH value were not statistically significant (P >0.05). The FIC values of the combined application of Scutellariae Radix and Coptis
Rhizoma were more than 2. With the increasing of the concentrations of four drugs, the concentrations of ALP increased, and the
increasing degree of ALP concentration was more obvious after Scutellariae Radix and Coptis Rhizoma treated. Conclusions ; Scutellariae
Radix, Coptis Rhizoma, Ephedrae Herba and Spatholobi Caulis have good antibacterial effect in wvitro, the antibacterial mechanism of
Scutellariae Radix and Coptis Rhizoma may be related to the increasing of membrane permeability, but the combination of Ephedrae
Herba and Spatholobi Caulis has antagonistic effect.

[ Key words] traditional Chinese medicine granule ; pan-drug resistant ; Klebsiella pneumoniae ; minimum inhibitory concentration ;

minimum bactericidal concentration
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RSB43 0 R R IR A A ) BT A 0 26 1 5
oA FHRT 25 1l 8 SO TR AT V2 T 24 T 4 i R
PUBSSRTF AR RPRA PRI , SR8 (14 254
ARSI 25 8 5 B SR A e AT . LAFR,
KT PSS Wi 22 Hih T H
B RER ST P25 Ui A AL A T | ELIR)— e
PRSI BT R PEAN R R, 75 2T X R
AR 5 i T 07 26 B AR B 3 PR R TR 2, AR BTSN
60 Fiftlfi AR H A 245 0 75 UKL F | B 58 32 1 24 fild
RUEAARHA PRI R P2y, PR AA
PR L 25 BV AL L e 25 18] /9 A AR
57 AE R 0 24 1 8 v A B ) P 23R T R KT

1 #R5FE

1.1 A

L1 R AW Y 28 BRIZ I 24 il 98 v F 1A
B AT 2014 - 2018 AERi2 T R4 T BB 19
N o BRASSRUE T il vEVR v | i ik A9 11 53
N | 3 i e T PN O = =47 7 S
PEE bR K e A 1 ATCC8739 HI ATCC25922 11 [
2 [ AT RN PR 0

1.1.2 gy SEgeiyrh 2yl rh 25y ks, i T
JAR—Ir 254 R, 60 Fi 25 e 7 ORL 43 5
VORY BN SUENE IR R I RTINS 1 o
T A FER B IRE R NS AT e H R
RS IR T Y PR N i [ N
WA RN BRI AR EAR AR AE
FEHE A3 dbvb S Sl (db) ol R
AT AR JC ORA I R XS I | ZEE R
FRUSIE AREAB FRIOT FEAR IR B X BT SE A
TR RO AR L LR R I A R 2
AP

1.1.3 A5 KR E A (M-H) R (2%
g BRI E] ) CEAR (5 EM IR AR KR
HEA(M-H) R (LT A ) 25t R (9
Oxoid A7) ,Costar 96 FLAR ( 2 EHET/AF]) .pH it
(SEEFEERKAT]) VITEK 2 4= H 3h 245 o Br AN &
e ka0 (3 [ Mg LR A R ) VITEK MS i
AR e A D7) (9 [0 A L IR0 1 ) | e o R i
e AR £ (S E AR AR o

1.2 gk

1.2.1 2T 25 B kRS e A KRR ) 28 Rk
WM E IS, JH VITEK MS BB e . ks
FE TR MR K I 5 45 TR ATCC8739, X 45 i 4%

J Bengbu Med Coll, April 2020, Vol. 45 ,No. 4

It A v B AR B ) B — AR B, WA SR F VITEK 2 42
H Bh 25 8o B A 48 R 971 (K-B) ik 47 25 S 5
B BN LR Uz i 2 B AR, 24 B o A% TR Pk
KK A5 ATCC25922 , K6 245 ) 410,45 . 45 5 )
Wi 2 2% 3¢ [ I PR RS2 36 % A AL B 25 ( CLST)
YU 25 Y U SV EHE R (2019 filD)

1.2.2 heh2hifel AR A FOA Y TR 2 0
S, IURFDG) R S o 14 v 245 TC 7 0K, K 60 B 24
A A S TR 25U 1 o/ml BIZHTR, A 257
22121 °C FEKHE S min 5, 3477 T 4 CHRHL,
1.2.3 MEEEL YL R R S B T A Iz
Y PARE, 43 ECHI AR 0. 5 22 PRV BE 0 B, IR A T
M-H P b, SRABIEFTFLEE, H 6 mm FTFLAR
TEVRATA WA AR EATHL, A 200 WL BY7RF I
251,37 CIFE 18 h, AR TR B B AR /N 41
BRI, IR R A BR P LA < 10 mm, TCHD
FEHT;10 ~ 14 mm, 350 EEH ;15 ~ 19 mm, Hh 4§
WEEMEH ; >20 mm, #EAMEE

1.2.4 KA pH 25 MTEEME LA H pH IHIUE
FAREMETE W pH E, IF A 1 mol/L Y
NaOH W HR 5 = b, 2 801.2.3 i
R, LA 1 mol/L B9 NaOH ¥ k% B I 5 w4 25
AT EAR . 5300 L3 R — 25 ) i P AP AS /) pH
AN R ORI 25 5%

1.2.5  Fe /N0 EE R B (MIC) F & /) 5 B MR
(MBC) MIxE 2 BT 245 W UM g0 i R B
3K) (WS/T639-2018 ) Hr iy 245 i 8 7 125, R FH 23 it
PR R A A S0 5 7 FH h 245 19 MIC Fi MBC.,
AT 11 A 285 W vk B2 6 B2 DA v B IR AR IR
1024 512,256 128 64 32 .16 .8 .4 .2 Fl 1 mg/mL
(PR TR0 56 e B 0 B A %) v 245 G Dy TR0, 7R
A TR 25U EE SN 1 mg/mL Y4 T4 B P | vk i
A1 g/mL BS54 AR R, B 1 ~1 024 mg/
mL V& BE 254305 Bl R AT 00 ) o DA A 40 B PR HIR W
DA BB S MIC, 555 T MIC AYi%E4E 3 4>
FRBESE IR G W, 20 B 100 WL 5 F0 3 1 E AR I,
37 CHWHEHIFE 18 h, 54 KX LA K 99. 9%
DL AR AR B MBC, ey HA T E
2514 MIC 1 MBC HH% 8L 5 75E

1.2.6 BRAZHUOCE  SRAEMG BRI A A 417
FEH P25 PR TP SR . PR 25943 5]
FRic MR P58 (1) AR A 2 1) MIC 53
HH £ 1/2MIC  1MIC 2MIC 4MIC 8MIC ¥ FE 1Y 24
W (2) 101 96 FLAR IS 0] 6 17 (A-F 17) &1L, WA
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FA AR M A M-H R %, 1/2MIC | IMIC, 2MIC
4MIC 8MIC BRI HT 253 50 wL; (3) [AAEmIZhIn] 6
71 ~647) %4, N LR IA M-H A 37 45 v
M50 ; (4) BEHl 294 1 x 10° CFU/mL 1Y
PRI, B 100 L A KAL, ULhS, BALIH F 2
(2T B 35 TR 250V B 1 174 BRBOHR BE 29 R
5 x10° CFU/mL; (5) B#%IR5),37 CHFHE 18 h J5 M
Ak I S 45 DL 4y G I B Mk B ( fractional
inhibitory concentration, FIC) FaEUE R FIWr A 25 i
ST AR B, FIC $8 808 A 5K FIC = B
MIC/ H il MIC + LB MIC/ Z 5l MIC; FIC <
0.5 NEMREIMER ;0.5 < FIC<1 MARMVEH] ;1 < FIC
<2 NIFAEH; >2 MEEH/EA"D,

1.2.7 ZHE4IMEAMERSMEI S B, 2.5 1 A
U R BE B 55 R M N A K BB A A S JR 4% 1 L,
235112 000 r/min, 5.0 5 min, B F B, RAET -
80 CHREH, XU HEIF B e 5 00 T,
22 15 R TR ARSI 45 245 W v B ) 285 L 1) 240 T 4
JHL A B PR B IR it ( ALP) T PR VR BT

1.3 “%itrFH%x R 2SR Wilcoxon 75

2 #R

2.1 2B EkETRAIN PER 28 PRAIH,
2% VITEK MS %78 25 Rl R Fo s A . iy
TSR 2 R — 35,28 MRAN R4 iz I 25 R pk

2.2 R EWHM L AU S B
T PRHOFIXG I 4 6T T A 32 i 24 DR 2404 910 TR TR
PRI 2 BBORE ), LA R IS R AR 2 O 4 T
BRA PR TG 0 v 25 kL), 25 2R R, EAS AT R
TVBEYEIT B Th SRR 5 R 8 RN IR A 555
MREEMR(ED)

2.3 RF pH i@ Eribi 4 Fhxt 28 #kiz
T 24 BTk 340 A 100 181 355 1 A v 2 0K 3R U % pHL i
Ja VIR S LG22 B L (P >0.05) (I
#2),

2.4 MIC #= MBC % | JFR B FIXS 000k 55 3 ot
LT 25 A B AE TR 24 3L MIC AR .64
128 256 mg/mL; MBC #& ¥k 2} 128,256,512 mg/
mL, 82. 1% (23/28) 5£ K W £k % 3% () MIC A
64 mg/mL,17.9% (5/28) J9 128 mg/mL;28.6% (8/
28) SLEG TR AR B E ) MBC 4 64 mg/mlL,71. 4% (20/
28) 4 128 mg/mL,

2.5 BREHHTE  GURER BRI IER N
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HASHUE I Z A1, HAL PP & 24 S S B 45 SR 4 3R
PR TECAEH (1 < FIC<2) , ¥ 5 B B4 24
TEATRILIE 3,

®1 o MEMEFEEPEFRAIZHAMK T EABE

SRE TSR ES

- M /MITERE RN R
HAR T /mm HAE/mm HA/mm

A 20(20,21) 19 23

ik 15(15,16) 14 18

JER B 12(11,13) 11 14

X 1L 7 10(10,11) 10 12

R 7(6,9) 6 13

Biikin) 8(7,9) 7 12

o 7 AL 24 0 B A0 TR LA A AN IR TE 2 A A T R A K
QLTS (D ESEZR
R2 AMAMNEERNDZEY pH AEMEEELER

15 pH B 15 pH 25

hl - - U, P**
T pH (I  ERER/om 25 pH B A0ERE/mm

W 508 20(20,21) 7.302 20(20,21)  -0.76 >0.05

WE 482 15(15,16) 7.189 16(15,16)  -1.41 >0.05

i 507 12(11,13) 7.13% 12(11,12) =171 >0.05

Wi 5162 10(10,11) 7.273 10(10,11)  -0.43 >0.05

TR pH G & R 2400 0 P LA SR IR IS 2 | SO A DU 2fiz
FURIEE ) Fem; + + m ] — OG5 pH #ifJ5 2 FZiiint 28 Wiz f 24 TR Pl 4 2
SHAE R Wileoxon £F 5B 5

R3 ETMEERSERANZMAMRTEAEMM

R ES
TRBRAL B0 25 MIC (/ (mg/mL)  BkA 25 MIC 8/ (mg/mL)  FIC o
(n=28)  EX HiE wE HiE i
4 64 64 128 128 4.0 FHHEA
18 o4 64 64 128 3.0 HibifeH
1 64 64 2 128 2.5 HHHEA
5 o4 128 64 256 3.0 #EHUEM

2.6 mRAmMALI ALP 89 E M 4 Fhrp i BEE R E
Ak, FANTE AL A ALP (97816 W36 4, S5xF R 2H
AHEE AR E B 855 (1 mg/mL) F185 3% (2 mg/mL)
YEFG s A sh ALP A A8k (P <0.01) ;1M
R B XS 1L T ( <16 mg/mL) IR (<16 mg/
mL) VEFIJG , 40 40 L 4 ALP #4628k (P >
0.05) . BfA 259 B A3 i, ALP i 3& MR35 &,
CFPAS (AR B ARV AE G S &, 4259k
JEXAFI4 A B MBC S, 38 1fi B F1RR 25 4 A9 ALP
TEPEI] AR TR S ML, XU, B
X 12 i 24 i 2 5 T A1 PR 200 MBS ) 3 5 A Rk
A TN iR A PR ke H A M A AR AN
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R4 TRERER 4 MApZERERAMAMI ALP REEZK

ek T AHEA ALP Y JE/ (U/ml)

(my/ml)  #F(n=28)  #ik(n=28) Wiil#E(n=28)  BE#(n=28)

PIEXIR  5.82+1.93 5.54£1.95 5.43:1.62 5.61+1.97
1 8.18+3.30 8.68+1.93 7.79£2. 5444 7.5 41, 88%
2 34.57£5.89% % 16.36+2.42 7.46£2.49™  7.85£2.34"
4 65.43£9.50% " 33.25£5.04%8  811£2.47%  7.04£2.20%
8 17.57£8.78% % 60.577.054%  7.50£2.46™  7.39£2.04%
16 203.71+13.92% % 103.29+11.59%4 9.57+2.44 7.93+1.90
32 357.57+15.00 % 187.71£16.694% 25.96£5.28%  15.89+3.20%

64 642.18£21.26" % 424.61£20.774% 59.64+8.06"  35.18 £5.30*

128 1052.96+30.82 % * 825.64+24.5122129.68 11.05™ 72.64 £9.29™
256 2542.39£36.89 % * 1 805.75 £52.08 2 2286.36 + 15.86™ 181.96 +17.02%*

5

2 4734.93£46.88  *4248.29 £30. 1242575, 71 £22. 74" 506,07 £22.55%

F 120 622.53 100 445.55 9699. 11 7 466. 34
P <0.01 <0.01 <0.01 <0.01
MS g 508.919 468.428 92.427 86.205

AP HE « # P<0.01; A AP <0.01; A AP <0.01;#4P <0.01
3 iFig

AN ES) AT (BRI P bR O e T B
PR BB ZRYT B LU DR AE
R A ARG A A & B, LRSI [ Py
WREEHUE R TR AME LR DI T 25 T ik 5 e
(R [ B, 5T W] R 2 B R AR
MHEIER, T RE 2 HA R RSO D LR 245
FEEMAF A, HAR 7 BA YU T VR T 2550 B
BESRALIAR S R GTHURTRE 112, Rk, A e 24 v B
T2 245 TR B B 40 A 790, 832 1t 24 bk S DR R e 1Y
PRI EA T Z R,

AHEFE A 60 Fhr 25 ORI, BR 6 Fhos B A T
PR AR R DU PR o 250 At rh 253
P ATIZ TR 285 i 8 e B A B2 JCPU R T 1k, X 2 J0HT
R h 25 h, R MG ARY A
GARAED T RNAR AT A XS Ay AL A T B A R
S BOI R P X R AN ) 48 B[] — Hh 24 £ B
PEATR] K2 B e A K A il pH {EA 7.2 ~ 7.
6, — BT =, TR B 55 R 8 P B 35 4 2410 o) 24 R
AR ARSI A 4 ek A U2 T 24 T R 2
AAWGE TG TR B9 b 2, ORIy S5 R 1, {EL I o
pH Ji& , AR T PRI O ke, X R WIS Tz i
2Rl 58 SE FAA B, X 88 P 25K I FL B ) S R
PRIE X HANBRBOR TCRE W, 4 Bl b 25 506255 MIC
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1 B AR, AHH MIC {8 (32 mg/mL) Fl MBC
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LSRR TR AR A G, H B DA Ry 1) 5 3 ko

W JE T PRI 75 KO RE W R AR AT L, A P

WIVEFRNCT R TT SR, 935 65 1o A S 24
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FHVS T, 2 B R i AR AL N B

#©, HRTRIRFIEEE R BT A 4 2052 (40 i

F1R) 308 375 P A2 5 1 ) 4 T A P R 355 2, DT T
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A1 AT 11 24 L 308 375 P 0 722 326 DK X85 I 7 R R 8 ) 4

F KRB . (1) B2 F s 2 Bt A T AL S5 RS

90 P9 25 M A O 5 (2) XS AL e AR RR B8 T o 5 A

A RE AR AL A5 E2AEN] .

ZE TR B B A I RN PR $E X I T
2yt 5 v AP T 1 A U T A, b B B
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