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tidis 7] ¥ Terminalia chebula . Z& 7 Cortex fraxini MHi Sanguisorbae officinalis . FEAL Polygonum cuspidatum 6 Fji v 2415
B i (il 98 i R AT B i B/ M B e ( Minimal inhibitory concentration , MIC) JE & 6. 25 ~50. 00 mg/mL; K35
M- Isatis indigotica .5 4 Artemisia capillaris [H 5 Glycyrrhiza uralensis F1 18 fz Dictamnus dasycarpus 4 Flrp 25 L B4
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A study on antibacterial activity of crude extract from twenty traditional Chinese
medicines like Fructus mume against Actinobacillus pleuropneumoniae in vitro
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Abstract ; [ Objective ] The antibacterial activity of twenty traditional Chinese medicines against Actinoba-
cillus pleuropneumoniae in vitro was evaluated in this study. [ Method] Twenty traditional Chinese medi-
cines like Fructus mume were extracted by ethanol reflux extraction,water decoction and ultrasonic wave.
Minimal inhibitory concentrations( MICs) of twenty traditional Chinese medicines against A. pleuropneu-
moniae were determined by the macrodilution broth method. The joint antimicrobial activity of some tradi-
tional Chinese medicines was evaluated in vitro. [ Result and conclusion ] The results showed that the MICs
of the extract obtained from F. mume, Rhizoma coptidis, Terminalia chebula, Cortex fraxini, Sanguisorbae

officinalis and Polygonum cuspidatum against A. pleuropneumoniae ranged from 6.25 to 50. 00 mg/mlL.
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MICs of the extract obtained from Isatis indigotica, Artemisia capillaris , Glycyrrhiza uralensis and Dictam-
nus dasycarpus ranged from 50. 00 to 100. 00 mg/ml. MICs of the extract obtained from Phellodendron
amurense , Eucommia ulmoides, Lonicera japonica, Bupleurum chinense, Taraxacum mongolicum , Baphi-
cacanthus cusia, Gardenia jasminoides and Astragalus membranaceus were higher than 100. 00 mg/mL.
The results of joint bacteriostatic test showed that the fractional inhibitory concentration index ( FICI) of
the pairwise combination of F. mume, R. coptidis, Te. chebula and Po. cuspidatum was lower than or
equal to 1, and FICI of C. fraxini with Po. cuspidatum and F. mume was higher than 2. The F. mume,
R. coptidis, Te. chebula, Po. cuspidatum, C. fraxini and S. officinalis had a good antimicrobial activi-
ty. The pairwise combination of F. mume, R. coptidis, Te. chebula and Po. cuspidatum showed an en-
hanced or additive synergy action, and C. fraxini showed antagonistic action with F. mume and Po. cus-

pidatum , respectively.

Key words: Fructus mume; Rhizoma coptidis; Terminalia chebula; Polygonum cuspidatum ; Actinobactllus

pleuropneumoniae ; antimicrobial activity
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J SRl % AT T Actinobacillus pleuropneumoni-
ae J& B LOAT AR LA 141 & , o A4k L3R BUFT DNA
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B PR T BRI A T8 . 5 TR 1 S5 R S R
gt RBER FIEGE Y E R R .
G| EAE AL Sk M IR 58, 2R B g R AE , Atk
FET- A, W PR B0 5 WP S o e
STl I AL e R G A T ) A
RENAIT EERMPUR 59, AR e % RN
VPRSI 25 A0 5 T, 10 M ik 48 ek
PR AT 2451 , [RIIR e  H0 o 25 W i T, 36 i 245 )
5% B NI V5 YL S5 0 2 41 23 [ 1. X BT i 259 P
R I 22 () 8L, B R i R A s - R A A R0 Bt
B 2GR A, ARt B 19 & A SR T 4aE , o
2R R IR ) $E U , AT R 4560 0 Jir BT 1) L A K
VE IR = A i 2 e 2 B e ey A e 2 o SR
Y it 8 TC R AT TR T 245 2 8 LA 2 0O K AR A
ARWFFE L5 My | 11 2 5F 20 Fh B A BT w S Ry b
2y, FRICHAN [RIFRAL , 75 X g JI5E s 2 T 2 11 Y
PRSI P, LA Ay 05 6 75 3 0T g JI ik ¢ s e 4
BHA B A A Hh 25 B A2 07 B 5 BEA).

1 HRSTE
L1

B Fructus mume( F=HPY I, YK . 120315) (&
% Rhizoma coptidis ( ;= HuPUJI|, #L¥K 080406 ) | 0]+
Terminalia chebula (7= =g, LYK :081121) | Bk
Polygonum cuspidatum ( 7= #u04 )I], $#L 7% . 081102) | 4&
i Bupleurum chinense ( 7= # H i, #tt ¥ : 080301 ) | #i
AR Baphicacanthus cusia ( P35 H 7, #L YK ;080921 ) |
Wi FH  Phellodendron amurense ( 7= #i P4 JI|, L ¥
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080923) . K& M- Isatis indigotica ( 7= 1U 1], #LIK
100310) #:Ah Eucommia ulmoides ( 7=z Fg , HLIK
080916) .3 A\ 9% Taraxacum mongolicum ( 7= #h 5 M|,
#K 100217 ) |\ [H&E 7 Dictamnus dasycarpus ( 7= #1355
TR 080914 ) | T Bk Artemisia capillaris ( 72 s ]
b, 161080923 ) \Z& K¢ Cortex fraxini (7 3 1L 74 , 4t
YK :100330) M5 T Gardenia jasminoides ( FZHbJ P,
LR . 080622) | ¥ T Astragalus membranaceus (7= #
Bph , LK :040824 ) R EL Houttuynia cordata ( F=H#Y
pujil, #¥k :100310) . H B Glycyrrhiza uralensis ( 7= b,
HR, K 081102) \ B Al ¥ Prunella vulgaris ( 7= #
WG, YR :101114) Ik Sanguisorbae officinalis ( 7=
HuBEPY | K 040827 ) | 4 4R 46 Lonicera japonica ( 7
HpuJIl, Yk :080919 ) 20 Ffv 245 1370 - D )1 e 22
R 2l 3% AR FRTTAT 2 W), o U1 Rk K2 242
F R BTG E W IE .

J F i 58 TR 2 AT TR ( ATCC265 ), W 3K v [ 45
2RI, & iR 0. 02% JHE i g BE IS — 4%
HER (NAD) 1 TSB ¥ A 85 75 Bk | & ot 7t 70 B0k
0.02% NAD ] TSA [ {435 5% K. 96 T L 41 g 15 77
M (SPX BULE ALK FRAG e 28 A AN R PRI 55
1.2 7%

1.2.1 20 AP A A3 A0 09 4RI iy 3% 9]
+ JRALEE 20 B 2 SCRR[6-19 1 D7 AT A A
PRI PRI, g BT R

1.2.2 ZHigdlé&  F 20 Mrh 252 R B T =
R AR T ) BB i MR PO 1 g/ mL (A A5 TR
i EZETRK T 4 CUKRRARAT

1.2.3 AHIALIRE H AR SIS E I RS
Iz b 4L 2= Bt 2 (Clinical and Laboratory Standard
Institute , CLST) 475 A0 % 240 T SRR PR A D 7 5%, 2R A
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e, A5 - A 20 Fof e 2400 I 9 TR AT R A (A ST TR T PRI 15

A ARSI 7E 20 b 254 AR 52 U X
JYg JSE s 2% TR £ A A ) e /N4 T € JE ( Minimal inhibi-
tory concentration, MIC ) ; ] TSA B8 H 15 Al iz
E 20 Pl b 245 45 SR AN 52 O RS i 5 Il 98 Tl 2 AT iR
A B /N 2% B e B ( Minimal bactericidal concentration,
MBC).

TR VR 5« SR FHI P A i 310002 1 7 T VTR
e S 8 TR A T BTV AT 10 A% RBUFR R, 23901
SBCA ) 88 B2 1Y T 0. 1 L 3R 0 35 ot i 40K
0.02% NDA (1) TSA ~F-#z b, F JC T Uk A1 & 0% A 1
5), EM R AL 2 YO AR, 37 CIRAR R SR 18 ~
24 h. PEIUA v EAE 30 ~ 300 A ARIEAT IR,
2 TR JSE R () 11 - A BT S (B O T T . A
TR VR0 T 9 Ay 20 T R TR PO T VAR

ORI T s R RS AR R . IO I
16 32, 0 R IR AR B4, B2 8 2. ST
JamiE A 8 S th 4 i 1 mL TSB {7, LAC I
BAEIR OB 259 1 mL IMASE 1 4IRS
WA MR RS 7 B IRYE A% 7T B E L ml,
I I A 24 TR 2 LA Ry 172174 (1/8 (1716
1732 .1/64 1/128 , 41 24 F 24 ¥k o & 4 B ol 500. 00,
250.00,125.00,62.50,31.25,15.60.7.80 mg/mL,
55 8 AN s HEAL A ) R ZH B A Rl 4.
PR IR A8 I E BE MR JE A R 0. 1 mL, 4RI
Rue e 1y e vk B I EA I A T RS R L BT 37
CHFRAERETR 18 ~ 24 h J5 70 B LG A0 T 1 A AR
DL, DB B 8RR, DI BR A D 228 %) G p A il
HO TEAN T A 1, LA 24 W) B Ak 32 38 rh Je A T A K
FOMIZIRI  MIC. ¥ MIC ) 52 7 ) %8 R A K 40 i
AIRIRH P25 | mL IR AT TSA BEg-Fi I,37
CAAMFEESR 18 ~24 h WEER, LLANTR I 75 50
S AN NI 29U B, %21 MBCT
1.2.4 BR&IpWEEWHa AT MRIGETH] 20 BRh 2y
ARGROLAASS MIC {1300 5E , 2 IO rh0 B R
(1) JLIA Hh 24 A T 79 R B 5 00 TR 05 P A A5

VETRISC ) < RS 0 P BT v 1 M 5 A JL RN v 24
FEWCP) 0. 20 ¢, 35 T 1 mL JCREZE R K h B A X F
RS T HC S 0 U A, TBC R BT A MR B R 200. 00
mg/mL (25 YERI, KT 4 CUKFIRAT-

WA 2 e #E 25 W) R B2 A6 Wk 2 29 Oy 2 MIC, ]
TSB 15 FR MO0 3R 245 W B AT 4% LU B, i 15C T v 42
HUMI R UG e B R 2 MIC, 4K e Bk 1/64 MIC.

2yt T 96 FLARTE i & HI 5T R
55 30 min, DIBERERG B 8 FLARRE. ST 259 T 25
BRER 1 Lol A5 ) A% Ho AR RS, & 8 fL, A fL 100

L5 1 HESS O Lo as ot R 55 1 HESE 10 Lok R
FORT B IR FH 245 24 S5 0] 31 7 A FLAR U 2 e
254 50 L, A ) T 2 AR 25 EARS L $i 2y
SR A A R, B LI 100 L T 2 . B 25 flobi
TR A EARG R IMR AT, 37 CAAMF T
7 18 ~36 h, B T A /KB P IR

W P 2 2 R0 A R o B ) S
A0 23 1 W bR o, MIC < 7. 80 mg/mlL, Sy B SRS
7.80 mg/mL < MIC < 250. 00 mg/mL, >k H7 JF 8%
MIC >250. 00 mg/mL., A ek,

G PGSR VT - 1500 25 2R DI 35 4100 R 41 4K
( Fractiona inhibitory concentration index, FICT) &t
PSRN, 7R 2 FICL = MIC (A) Bk45/MIC (A) 5
M+ MIC(B) BKG/MIC(B) Huph, Horpr, A, B 433
N2 R bk,

4 FICI < 0. 50 ikt [R] /F A5 0. 50 < FICT <
1. 00 B A AHNINAE R 1. 00 < FICI<<2. 00 B}y G AE
FH 5 FICT > 2. 00 i 54 .

2 #FHR

2.1 20 PRI EE S

H 2 1 AT, 20 Fp b 2548 2RO & B 441
0GRS VSRR %) Ry ¥ 3% ] R S A 3 Frep 24, MIC
14 15. 60 mg/mL, HUK Ry 78 K ks Fpe AL 3 Ffep
24 ,MIC 2} 31.25 mg/mL, i B 15 PEAH 22 19 52 1 &
BB BR R IR H R 4 B 2, MIC Sy 62.50
mg/mL, FT G 5 M B 22 09 O S8 8 R B A B, MIC Sy
125. 00 mg/mL. HH AT DL, B934 M55 12 bR 2 %)
s R 8 TS 2 T T 0 B A v B RURR. BOATT L A ARAE
Mg AR S 8 A 2ly, MIC 1524 250. 00 mg/mL, JEHl 4]
TEPE, HANEURR. J351, 1 3% MBC 24 15. 60 mg/mL, 5
HEFEAL MBC 2 31. 25 mg/mL, 7] - %% B . b Afi A1

H M MBC 2y 62. 50 mg/mL, BA BRI R E T,

A AR 13 BRAZY MBC =125. 00 mg/mL, 3
IR A 55 A TR T . R T 2 3 32k BT T T MR R L
FRIE AL M BE I BRI AL S R 2y
PRI T G SL A T B TS PRI SE.
2.2 5 MRS EEE

5 lveb 2 52 IOy I PR IBE G 1) 90 TR T M 2 R LR
2, ARAEIGE5 1 TR 45 B (FICT) PEAN R 19 3K G 3000 -
MFE2 DL, S R 28 L 28 ORI R BL FICT >
2.00, A HEPUAE T 5 Mg R0 3% | B03E A R % R
Z& Jz RN AL M R R AL FICI<0. 50, 24 13 [
YER s A RN | S A RN R AL 3] AT 45 2 0. 50 <
FICI<1. 00, AAHAN1ER.
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Tab.1 Antimicrobial activity of active ingredient extract of twenty traditional Chinese medicines against Actinobacillus pleu-

ropneumoniae
4Rk WIS T R AN R KA MIc/ MBC/
500. 00 250.00 125.00 62.50 31.25 15.60 7.80 (mg - mL™") (mg - mL™")

| - - + + + + + 250.00 500. 00
Siees - - - - - - + 15.60 15.60
A - - + + + + + 250.00 500. 00
SR - - + + + + + 250.00 500. 00
T - - + + + + + 250.00 250.00
LA - - - + + + + 125.00 500. 00
M AR - - + + + + + 250. 00 500. 00
3] 7+ - - - - - - + 15.60 62.50
6 f7 - - - - + + + 62.50 125.00
i - - - - + + + 62.50 125.00
13 H§ - — - - - - + 15.60 31.25
£33 - _ - - - + + 31.25 62.50
BT - - + + + + + 250.00 500. 00
HkGi - - - - - + + 31.25 62.50
RE - - + + + + + 250.00 500. 00
=t - - - - - + + 31.25 31.25
12 JJ B - - + + + + + 250.00 500. 00

i - - - - + + + 62.50 62.50
H - - - - + + + 62.50 250.00
B - - - + + + + 125.00 125.00

D =" RFmBAAER, + RFWMAER; HH R ERE L mg - mL
2 SHAGERYEHHEAMEE LR

Tab.2 Joint antimicrobial activity of active ingredient extract of five traditional Chinese medicines against Actinobacillus

pleuropneumoniae mg » mL ™'
25 B i LER AL ZK FICI fEFFJ
MIC, MIC, MIC, MIC, MIC, MIC, MIC, MIC, MIC, MIC, i

5} + 1T 15.60 3.90 15.60 7.80 0.75  An
Mg + Hi%E 15.60 3.90 15.60 3.90 0.50  HA
B + g At 15.60 7.80 31.25 15.60 1.00  #HMn
B + B 15.60 31.25 31.25 31.25 3.00 541
W + T 15.60  1.90 15.60 1.90 0.25 A
Wik + B 15.60  3.90 31.25  7.80 0.50 [
T+ 15.60  3.90 31.25  15.60 0.75  #Hm
W + L 1560 1.90 31.25 3.90 0.25  HA
i+ B 31.25 15.60 31.25 62.50 2.50  #44
A+ R 15.60 1.90 31.25  3.90 0.25 3]

1) MIC, % 32 MIC,MIC,, % 848 MIC.
3 it Bl AT B 19497, 1M Yoshimura %6 K0l T 16

TR FH AR T AT M I il 8 e AT 1 Y
PROMIER AL (TP 25 o 2%, A RS U7 kXt
PRSP AR K W, AU 3 EAR s SCiR[6-19 ]
Hh g R IR T 20 v 2 R 0 BE AT S B, 2R 0
SE F 2y MIC .

§ LIU 620458, RS2 % Sk g ik 45 4L 2
2% il 8 T B R0 =, A 3l T
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Tl T Al 24 0 6k AR T I 355 75 ) A s 248 e 28 A1 1 4
AR TP, B0 e A TR 23S T Sk 7 1 1k Xt i il
RIMEITEPRIE R, B RHR FEREFIAER
SXof i PSS 4 T30 4 AT B A58 SR A 553, T EL AN [ . 375 784 Mg
FEERITS 4 TR AT B AR B AT A T AN [ B i 24 1
ACHIFSE K I 2 Y 35 5% T A M MIC 30
15.60 mg/mL, Z& 7 | b Ay F1 jE AL MIC ¥k 31.25
mg/mL, [F]}, B34 | A R AL 7 45 5 A b A
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e, A5 - A 20 Fof e 2400 I 9 TR AT R A (A ST TR T PRI 17

MBC<62. 50 mg/mL, B8] T 25 1% 37 5 F1 4 #3556
Fob e 24y rp A AR A7 A A i 1 A AR B A L Al R Ok
G TS B R R 4 Flh 2 i
A7 a5, ke Bix e 20 & o B s 1, JCis 4L,
JCZSWBR R HOR e A M B L T RO
W X M B i 92 SO e A R 8. A A 25 )
PRI #5106l 58 Tl 4 FF 7R 17 1
SN GEES: , UEW] R Rs 4 4 il Je A2 77 MIC 2y 3. 90
mg/mL,MBC 4 7. 80 mg/mL 45 %58 A9 5T B8 16 . 11
AR SRS , W% M T AL
SN O AIER T R R A T iR R A A S
PR 25 FL 2B H MIC 7£ 7. 80 ~250. 00 mg/mlL 22 [f]
Oy R REREURR, A W] 6 b e 24 35 1 A0 BB S 54 X 40 T
A VR . AN I 78 R W 30 | S A AR 155 6
b e 245508 i FE e 5 R AT A AR U AR, R
ST K S AR

WEA AW s , B0 5 S R B AT R
BLIR AT A DR A T, A R i B A . {5
T R R R/ NBER, fERC IR BE S R 2
Brh 2598 UTUE , RS | TR R
A KBRS M TR IR i o 2t BLTTE,
MR AT RS R, FE T 5 A B0 el 111
FHIRART A R AR T 20, LAl DT dE i 7 A T
TR I B 00 P, 2% B2 5 S g | B RUAR S A5 T4
T, FAAE IR o it — 2P B

AWFTERN, 3% M 1 PR ey
Xt Bl RS R B SAT T AT B RO DU IR T 1, B A
JRALLA ] S bR s AR, BETEAE AR e
07 WA 8 HCAAT R Hh 2478 25 HA 20
S 30k
(L] Wbl g et 2 2 Wit Jy [T ). B4, 2011 (7) :90-
92.
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