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Abstract

Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis (MTB). Long
treatment time is the main problem for TB prevention and control. Mycobacterium tuberculosis
can form biofilm, which could decrease bactericidal activity of anti-tuberculosis drugs. Therefore,
the intervention of Mycobacterium tuberculosis biofilm is a new idea for the treatment of tuber-
culosis. Eleven Chinese herbs were randomly selected to evaluate their interventional effect on the
formation of Mycobacterium tuberculosis biofilm. The results showed that Sophora flavescens (0.4
mg/ml) could inhibit the formation of Mycobacterium tuberculosis biofilm, and Cornus officinalis
(0.4, 0.8, 1.6, 3.2, 6.4 mg/ml) could promote the formation of Mycobacterium tuberculosis biofilm
and showed a dose-effect relationship. The results showed that different Chinese herbal medicine
had different effect on the formation of Mycobacterium tuberculosis biofilm. Further study by
bioassay guided isolation will lay the foundation for the discovery of the molecular skeleton with
the interventional effect on formation of Mycobacterium tuberculosis biofilm.
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Z5B0W (TB) R B 45 4% 70 B B (MTB) 51 R B e B, RITIT AR RS RPHERIR N E BB . 5%
FHEREEREYEE, MRASRAMRBBIETRE, B, THREGTEEMERGT &% HH B,
A RWFEHIER T 1M RS, FNENESRFEEYRNTIEM, SRR, H2(0.4 mg/ml)kE
ME ST EEVENFE R, 1LKE (04, 0.8, 1.6, 3.2, 6.4 mg/m)RRHELERITEHEMBENTER,
HERABKNEBYKRR, BIAERER, FRAPELGRNSET EEVENERFERNRRTRER. #—
PITRIEEBRERRT I, RO RIT TG B MR 2 T B R EAd

Xiia
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1. 5]

£E 197 ( tuberculosis, TB)& H 45 43 B AT B (mycobacterium tuberculosis, MTB) 5 2 F)—Fh 15 14 V8 #E 7%
PR, e fa T N BT T BN RBE T I R AL et . Hi 5 AR 224 WHO) 2, 2016 3L 1040
JIN(G590 7N, 350 A2, 100 J5)LE)EA LM, HAE 140 JJ AT 540, R\
AERRR B FIFET 2 FBAE YL [1] [2] [3] [4]-

1944 55— TIRIT @R 2 e s R il BEE SME . RIRESE 0% T BRI bk v gt i A 4k
HIL, NROKREHBBITE . (B2, SGminTr{mEKLMAZ, ARG TR E2DEREA
25 6 A~ H, IRZABT KA FAIfEE: 1) —Li NSidkzd, SERTT R NSOG8 2) ik
ZImF A, 29N SR AT TR R B R 1K, A5 I 25wtk 3) MU AMB AN, —5%5h
NK MR 2 7] e 5 BUF D) e B 15 BB BIVE T o DRIG, 46 08 45 A% VR 7 B[R] 2 A3 280428 1) 5 A% 1) Qi 4
Hi[5]

— MRS R RS, VRIT RAE 7~15 R, ARG R FE TR EH 220 180 R ? IR
WFFRRM, M ARZ 3 K, BTG ER O RKK T, (B2, R 350504058 M Uy is bk,
TR 40 M LA B A B SO R R B, X SRR R R R EE 2 AT S, AR KR EGE B AR
IR B AE, R X AR RIR LGS AT E . 22505, W AARPU) T RER, RIRBLSS AT R I, JF
MRESR, JRSZER. KIAMRRWE R, WRHZIER 180 K, AR KMMEERE KK NE,
Xt & WHO #E# 2=/ 24 6 N H IKkHE[6] [7]. At ARIRBY S5 A2 AT R AE LR IE? AR R B, IRHARAY
ST R BRI N, LSS5 TR AR B, ok B R IR A S5 AT T, DR K SR
2y, FRAEVIIBEEITIHRIG, WA RERICERZAT . B R S5 AT i AR R IO T b TR B I B, 5T
B2 50 G AT B AR DRI T PR A B B B S, AR ERIT 1 11 Rl B2 S AT B AR S A W T
FHIREIE, HRIEWT .
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REW E

2. MMERE
2.1. M8

2.1.1. B#RKIE
S50 SCFF B H3 TR 443 HiAF B BCG(I H ATCC).

2.1.2. RFIEHH
SEBEINH) F4ET-(RFP)E H Sigma A 7]

2.1.3. FEHEX
ZEpz. KRBT, mAE. INZEY. HAP. EAT. S AR, RE. SEEMTHE AT [ S HAE .

2.2. PEHRIMEIHIE

PRI 2544 100 g, DIANHEEZ) 600 ml {23 7 K, JExL, JEMRIAC RS, 781 )5 153 P EE 5L i),
Mo

23. BFERBIESE

MR P RS FREE . MERRRE R B2 I IR L LAt 40.84 g, FEMREUCH M 12 ml, JNZ&1E/K 600 ml, &
5 5~10 min, 115°C KB 20 min, fAHIE SSCAL, VILHBEEMATLERSIMSER 1L, B, 47
%% 15 mm x 150 mm (i, &E Sml, BRKRI, H 85CHahzZ&AMA 50 min, % H.

TH9-ADC Wiz 15775 : #ERIFREL Middlebrook 7H9 Wik 773 4.7 g, IIA - B5-77K 900 ml, A 2 ml
Hul, RA, BT 121CREZARKE 30 min, A% 45°CALEIA 100 ml JoE ADC (Middle brook)
BRI, 433 15 mm x 150 mm iR, B8 5ml, & 1.

24. PEHRENUIMGZTEEVERES TR

T2 S B AL THO BEFREE T, RS 0.4, 0.8, 1.6, 3.2, 6.4 mg/ml, FANKE 3
L HIERTEE Y THO B R A, BRI S ml. K SN OADC &R, S BT
TR (10° CFU/ml) 100 wl, BT 37°CIRIERFM P EE B %, A BITE 100 20, 30 d WELEBATH
HEWIIEAE SRS SR A L o W B ATE 0.4 mg/ml (IR R U588 HAT B3R 35 14 , T FE15 0.025+ 005+
0.1, 0.2, 0.4 mg/ml TLNKEE, MERBHAAEENRR FWETLEA T ArdED T 1) AR
M, JEMSE, 45 2) AVRKHRE, S, i3 3) AMEKEREN—F, 129
4) EYERK BRI 2 —, 1148 5) AKAEDRE, 1T 0 4.

JURE AN G5 4% 73 AT R A VIR SR ), 30 RORE H R T I B A T R 2 IR 9 5 2 SRR RD
3, HI3TCHIRGFATFHESI 30 d, WCHBEREE, H T AW A 520 B A 5 2 A ]
R KAER .

3. &R

TR 11 P B ZGHR AU T I AL A BT AR R i, R EIRGE 1), S0 IR e
A S 4 45 A% AT B H37Rv APPSR R, FEARIKR (0.4 mg/mD)iF, tF5 8 0 2, AREEAEDIIEE 1),
PR L NS R E S R P IRIG 7R Ak b, nTOLBH B S B B8, RS B IR R R IE, H
SN, PRI S, ST R AE, RO S R ARUR I R 4 ) 25 A% AT R AR T A
IR B REREEE AT (1 2)o B SR EEFFEA 0.025. 0.05. 0.1 0.2, 0.4 mg/ml, AYWEorE
IR 4.0 320 2,61 2.2, 0, EHHBHENLR.
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Table 1. The intervention results of 11 medicinal plants extracts on mycobacterium tuberculosis biofilm

= 1. 11 M ELREIN ST EE VRN TSR

2 AP oy
0.4 mg/ml 0.8 mg/ml 1.6 mg/ml 3.2 mg/ml 6.4 mg/ml
£ 12 1.6 2.1 23 22
N ] 2.2 2.0 23 2.6 3.0
& 23 2.6 2.7 25 2.7
28 2.7 2.7 2.8 32 4.0
F A 2.0 2.1 25 22 23
1 1.8 2.0 23 2.6 2.7
B 0 0 0 0 0
[EEN 2.0 2.2 2.0 1.8 1.8
£yl 1.0 1.2 1.0 0.8 0.8
AR 2.6 2.5 24 23 2.4
A 2.6 2.6 2.7 2.6 2.7
I et HEE 32
|
¢
~
0.4mg/mL  0.8mg/mL  1.6mg/mL 3.2mg/mL  6.4mg/mL FH
fAMEEFR 10K (THRADC)
' I
0.4mg/mL  0.8mg/mL  1.6mg/mL  3.2mg/mL  6.4mg/mL H
AMREFE20 K (THRADC)
0.4mg/mL  0.8mg/mL  1.6mg/mL  3.2mg/mL  6.4mg/mL TH
f4MEEFR30 K (THSADO)
Figure 1. Drug susceptibility assay of Sophora flavescens extract on M.
Tuberculosis H37Rv biofilm in vitro
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0.4mg/mL 0.8mg/mL 1.6mg/mL 3.2mg/mL 6.4mg/mL

RAMETR 30 R (R RP KHFRED)

Figure 2. Effects of different concentrations of Sophora flavescens extract on the
growth of mycobacterium tuberculosis

2. NEIREE SR G2 EE KRN

2 B 1 PR SR B A Gk 45 AT T H3TRY TR, 2RI R, £ 6.4 mg/ml (IR
FER, AR R 4 45 CGE 1), TR E T80 (5 3).

IR 5t B AT 2 AF B AR P (2 1), (BRI SS . HC AR AR X G AT 1 A e =
W5 ) R
4. g

FFR W12 80%K AN Y 5 47 FEE WA (8]0 LA RBF AR I, S A% 0 R AT 1 A Wt 5 5 B
R 2P AEAE R et . AL B AT TR BRI, LT A A A 1 S50 5 BT T A R O 250 7%
B, B (persister), AEMIBLE REHGIT G0I% RGN TG[9] [10]. BT AEMIBLIAEAE, Y07 I A0 it
K TERI BRI 2 18], 7 A AR BER P B, (ELSCA A 2 S TR 24 7 01 £ B3 EL s SR 453 008 7 e R
BRI 1]0 ASHHE T 5 76 M [ 16 80 25 A AP R IR RS TR G5 AT B AR I 254, AR )T SRR )
i

AR S ST ) A B AT S B 7 AT 2SR BRI ST VR, BRI, ST R
B YR, RER TR, 2 URIRE RS, AT 5 E R R R B4
R PG S . AT TE R, 55 ) PR R I R A1) 45 A FF 1 H3 TR TR BRI . 25Vt 2 5 2 cp
(KB IREAT T PUa M 5 B R IR[12], S804 B 5 S 40 25 A B AR R (01 o AR 3
B, W5 EREUTE 0.4 mg/ml WREEIE, AEIMHIZLFF IR, (R R A dI B R S AR I, R
FESRTG) 0.8 mg/ml B, S5 MHT 18 T RG22 2B o SRR S5 0T BT TS B A AN 2 A i 0 A o 7 T 3
AHEWIEAT N . 5B TSN 45 T B R P SO itk — 52

LI ZEBE 1 PR R ) EL AT (R 25 AP B F3 TRy AR AR K, X — RILA A E Mg Y. H
B 4 AT B AR B T AL T RSB I B, AR B3 S B R e AT 2, ARSI
STHEHE RN TR, WSS, 35 T AR T AL of 1L 2 B 45 AT B
RIS B ERVR NAR R 06 G5 AT B A 0 25 9 0 e Sl

BEEA F R, e e R R b SR TR . SR b B 2 AR 4 AT
FEAIE, TR AT A B BEAE SR A GO AE N PR R, AT AL L, R IR T TR

DOI: 10.12677/hjmce.2017.53007 49 i


https://doi.org/10.12677/hjmce.2017.53007

0.4mg/mL  0.8mg/mL  1.6mg/mL  3.2mg/mL 6.4mg/mL =H
ESMEFR10 R (THRADO)

0.4mg/mL  0.8mg/mL 1.6mg/mL 3.2mg/mL 6.4mg/mL FH
RAMEEFR20 R (THSADO)

0.4mg/mL  0.8mg/mL  1.6mg/mL 32mg/mL  6.4mg/mL TH
PRAMNEFR30 K (THSADO)

Figure 3. Drug susceptibility assay of Cornus officinale extract on myco-
bacterium tuberculosis H37Rv biofilm in vitro

3. WIEREE R BRI S5 4% ST AT H3TRv MR (RSN 250K 50

R FSCHERE P T B 24 R R FEL 5 A% IR T I R, BT BB S AR E AN SE B L
ZEWE

HE K 3R 5 42(81460531), SiMI A+ K ERHEBOCTH(SY [2013]3058 %), 5k SRT
(2015)075 5.
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