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Study on Antibacterial Activity of Flavonoids from Trollius ledebouri
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[ Abstract | Objective: To study the antibacterial activity of the flavonoids from Trollius ledebouri Reichb
(FTLR) were observed in vivo and in vitro. Method: By methods of tube continuous dilution and agar plate
diffusions to 14 strains of bacteria, for example Staphylococcus aureus, minimal bacteriostatic concentration
(MIC) and minimal bactericidal concentration ( MBC ) of FTLR were determined in witro. To evaluate
antibacterial activity of FTLR in vivo, the model of mice infected by the type strain of S. aureus 26002-6 was
preparated and they were randomly divided into groups of 440, 220, 110 mg -kg ' of FTLR, 2 400 mg -kg ™'
Jinlianhua tablet (2 400 mg -kg ™' of Jinlianhua tablet and 440 mg -kg ™' of FTLR were the same of crude drug
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dose) and model control group and the mortality of mice in different groups was calculate in 24, 48 h mice after
infection. Result: In bacteriostasis experiment in viiro, FTLR shows obvious bacteriostatic activity on the used
strains and its MIC and MBC were lower than those of Shuanghuanglian oral liquid. In bacterostasis activity in vivo
the mortality of mice in all groups of FTLR was lower than in modle control group in 24, 48 h mice after infection.

Conclusion; FTLR has obvious inhibition effect on several kinds of bacteria in vitro and protective effect on infected

mice induced by S. aureu 26002-6.
[ Key words |

G SEAE RS T A 4 SEAE R B ARG . AL
T FE R 4 AR A ) 4 T AR 5O 4 E AL AR .
(g RREIL) « & ARV R 75 I L P GA SR g |
kR g g ST RSB R . Atk
B, D o e R T, R
T, P FETE A, HoR Y7 S ARG B P 0 38 R G 1A
YR AL, BOTROE AR R A 1 I R
JIZ I o BRI R N A 42 3 6 R 22 DL 4 3K
SRR Py b B o 2 A, R AT AR 25, i
WK o AT ST R H A 0 ER 4 55 46 6 5 B A4 7R 9
HNIUTR T T L R K LT R R Ok B T AR 24 7
ANIT AR, N FH T (1) 4 3 A6 B ) B )
1 #ra
L1 G &AM TRE N B A
B 5 28 R AR R 2 Bt v 24 0F 90 0T 2 SF il B 2
E N4 TEAE Trollius ledebouri Reichb. 1 115 4¢
1.2 GYEfE BB fh R BE 2 B v 2 B 5T T A
YAk 5T = SR AL L5 20090414 $EHCR Ry 5%
SV & i 62% , FR TR AR AR . G I DL ZE R K
Vi, NaHCO, 4 pH % 7. 4,4 CARAE, KM ik
g rp 28 K il o
L3 XFREZGM RO DR (oo A AR AR
375 g, WX 375 g, %M 750 g, E A2 1 500 g, il
J& 1000 mL, B C1 IR & 7 245 1500 g-L7") i
2l 48 A =R 1 24 e A RS W A, B 10 mL ik
5 08120434, % Bt L A7, VR A0 10 1R 3 55 B 7 k30
min K5 &R OR7E 505 525 4 A
AR\l A 7= iS5 080810) .

1.4 ZERTRAR bR TR PR - 2% R A 4 BR AT (26069-5 ) |
4 B (0 ) 4 PR A (26001-26) | 4 v (5 ) 4 BK IE
(26002-6) K% Ay [T (44113-10) . K738 4 [R
I (44102-3a3)  HI AU R 45 F€ V0 7] [ 1A (50001-25) |
VRN 5 FEVP 1T IR T (50076-1) | 9 2 A B I A
(51054-4a) AZJE AT & (49027-10) | 455 FE VD 1] [G A
(50071-10) | F AU %5 il M 5 2K 7R (32205-12) | 4 A%
- 208 -

Trollius ledebouri; flavonoids; antibacterial activity; MIC; MBC; mortality

I 5E R T (32204-Ta) | fili 4 4 3K 78 (31001 -9a) , 1
W [ v [ 2 2B R T I R TR AR - il AR
BRTA (090313) | B €5 55 BR 1A (090311) | BL 4% €5 5
BKTA (090312) (&% i FF 7 (090314) | & 57 28 T 14
(090319) | 4 B 4 % 45 Bk 14 (090317 ) . K i #F &
(090315) KA (090316) 37 Bk 5 (090318) |
= R Bl AT 1 (090207 ) , ¥k 3 7K 7 B2 2 B s
BB .

L5 Y BRWIRNEL, MEMESE A 20 ~22 g,
H VAT b BE B K 2 S0 50 3 i b oo 48 4 O AT R S
SCXK ( 3£)2010-08-094

L6 {7l EHHRARGEEFRLGS 081112)
BRI AL (L5 090205) , S. S BRI 3 (3t 5
090104 ) , ¥ 7= F AN K A= Pl ) A B2 75 i
A3 (FBS, b5t ot = X B AW HE R B, it 5
070308 ) , I 3 2F 4 & ( MC, K #1148 = Ak 2 i 57
J7 4t 081030) , - 1 B (42 BB B JB ) A BR A )
A S 20081210)

1.7 %% HH-400 R eg PPE IR 55 TR0 (1 BR g 2
SR AR ) L B E WO (RS T AR

72) , XQGOT R g #1425 0T B A (1L 2R B 48 B2 97 48
)

2 FHik

2.1 (RIS

2.1.1 AR RCH A MRk A 2 R

Vs IV S BR A R BEBR T 43 5 LA 10% FBS-E SRR
Dt SR 37 C 18 h BE BB IR AR R B 3R 5L 107
BRI 50 AV . Al 40 R 4 0 DL 3R TRV B R
37 C 18 h BRI MRS 3R 1 x 10 7R B Rk
B .

21,2 BU/NIE K (MIC) e ™ K 4 i
FEBHT (JEARE)25.0 g L7 (4l B9l 15.5 g-
Lo0) v BE Rt HYR 35 0 1k R T L 2 TR I
BREA i 96 BEBR R 90 R ) 10%  FBS-35 37 A 7 35 37
B Al 20 2GR O 5 TR U B R SR A LU R 2
T8 YK, 45 2 W vk AR Ry £ 12.5,6.25,3. 12,



XS, A G Y AR B B L AR T B S 3R BT 5

1.56,0.78,0.39,0.20,0. 10 g-L’1 ,BHL 1 mLimA
24 LN J5 AR, B B 2 % 2 SR AL, 2
IIALL il 5 B 50w, I 15 45 T WA I 245 4 1
Xt HRFL,37 CHEF% 18 h, A AR AR]85 T g
A LMK

TR WU T IR 15 97 000 B 2 %5 0 % 6
WeBE (B2 N 750 g- L7 BRI BE SR A 1L
P BE 2 8 UK, 4% i i Wk B 2 & AR 2 IR Ry 375,
187.5,93.75,48.66,23.44,11.72,5.86,2.93 g-L~',
Ph B[R] 2% A m a6 T L U0 258 4 1 A K1 0
VLTG0 TR A= 1 1 24 W) B v i R R oA /N I TR VAR
(MIC)
2.1.3  R/hREEWE (MBC) By E " LR
A PR A K FR ) 100 WL 42 R 35 3 B O A 8 9%
R (P 760 L TR T 2 A L R T 8
BR A 1 B 00 38 OF- M 8 R 3 AR TR AT R AT
SS BEfR - KE FR AL ) 37 CHE 5% 18 h i+ 5 o

PR ERD T 5 4 (2 EALFEME) 259 e i
s T 55 225 0 % 12 A TR 1) e /D R TR IR B2 (MIBC)
2.2 BB ME G o A A Bk g b R oY st
ToA
2.2.1 AN R /NBOL R (R E) M E &
B0 A KB (I IR ) 37 °C 18 h 34 1R 55 5%, LA
0.5% CMC it 4% BRI REW,1 x107" ~1 x
10 H B, 45 /B ip 0.5 mL/ B, A A i B JiE Rk i
5 FUNR, WA H/N R IE T 00, 4 K 5
d,fie 3 HNA 5 /R 80% ~100% FE 1= 1
TR T Sk 4 TR R B N BB MR L 4% BERE CMC
TR 10 77H B 4 85 (0 40 25 BRI (I IR ) B/
FL,3 HINBET ik 80% |, 1 o g A 52 56 41 T Jak e
e /INERSE U T
2.2.2 X ECIEAE 4 A Bk R N BUAE TS R
ma R AR N SO H BEFLSY S 4, SEER 2/
FL23 b 42 3 46 B BT 440,220,110 mg-kg ' 41, 3%
FEH 2 400 mg-kg ™" 41, BRI AL 2 1 0 R AL
ig 424, A2 5 B 20 mL- kg™ AR T R 41 R s
XHRA ig SEARBUK, B H 1R, ELE3 d. B3R
45255 40 min DU /NBOEHR 44 0.5 mL/ H ip
YESOE M, 25 FO0 IR /N B ip 40 BE 7R BT IR
PoNRE T /b WA S H/NRIETE M. iT5H
48 N AL T8, i IR TR (FET- K = /NRIL T
B/ BB x100% ) o
2.3 S X BRI AR ST R R
M), L P <0.05 A ESASEITFE XL,

3 #R
3.1 FTLR RSMDEAEM 764 5256 P73 B 0K 5%
fFF, FTLR % 300 & 1 1T 5 B2 HE 5 Ry« 3R B i % Bk
DAL 4 (0 2 BRI > R AR P R B L & B Il
BPRTA > H R RISV T TR IR A 5 AR AT
W > KIA%RARE  CRREIGE VD TS 51D
TCBA il 2 5% BR B | 0 8 (0 B BR B L Bl 2 R Sh AT 1 >
FH L3 M0 PR B BR T SRR AT R ORI AT TR 2SI R T
FTLR [ % T AE FH 58 B HE 3 h - 9% J2 A 48 BR 0 L 4 8
A 4 BR A > I B B ICTH > TR AT 18 L £ B Il
PEREER B A T AR TR AT B > B2 R ST i LK R A
PR AR SE VD T IR B L S AR5 FE VD 1) IR
ili 98 4 R TR AR BEBR B > i FEVD T IR LR gk
FERR DA K0 A IR B R AT T > HR R I P e Bk
W BEMAT B R . R 1
3.2 FTLR XF B8 1M 4 o5 €0 8 45 Bk Bk 4 /N BUSE
TR TR R 2 /)N R e 4 00 4 BR
J5 48 h BET-#% 0 90% . FTLR 3 A3 2 20 1 4 3 4%
F /R 48 h JET AN TR XS B2 (P <0. 05 1§
P <0.01) ,JFH —E R mRI R, WE2,
4 itig

AR SCAR Y RSP SR AR AR T T 4 AR B
T (47 DR D R A1 400 17 52 36 45 SR UE B, FTLR % 32
A 17 Bl 23 AN B bR B0 TR R R B A0 0 R A
0T 1 R A B IO Ay 9 g 5 R DA | 4 O (0 4 Bk
P > R I | £ RV Il B K T > H R £
FEVPITICTE RIEFF IR 25 AR TR A > KipiR 4 [
W TR FEYD TG A JE VD 1T QTR il 42 B Bk
TR B (0 5 BRTAT B2 N SR TR > FR R I Bk
B BT B KA AT B R

Horp b s PR R G i DL 1) S50 2 12 A BR 1A L &
T (0 A BR R AR 8 AR B P T L £ LU I R T S
PL A AR R

TEA S I i B R 45 08 T, FTLR X BT 3 48 1
() MIC A1 MBC ( B 4> ¥ {0 % %5 2R B I 090317 (1)
MBC i &5 T X% i 1 RSN ) $94% T X0 7 1 AR
(BILA S T A 25 11550 L 487 FTLR it i E I 5
JE TR H IR -

RN S UE D] FTLR ¥ 8 45 25 7] B W B AR B0t
P 4 T 003 25 BR TR B /N BRI FE T 36, 4R 2 45
BAEAENAET,FTLR T XL T &%
., $28 FTLR J2 4 3 AR BT i (0 35 P v Az, Sy
BT L IGE R m AR R R BT R R
PESEIE S . AR AT & L T L T A R

- 209 -



5519 55 6 1Y) o SRS A R Vol. 19,No. 6
2013 4£3 A Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2013
%1 FTLR {F5MEERA R MIC 1 MBC gL'
G AL BT T X % H AR (# A 251)
T B WS-
MIC MBC MIC MBC
2 B A 7 Bk T 26069-5 0.08(1.60) 0.78(15.6) 2.34 23.45
G ¥ 0T B R 26001-26 0.08(1.60) 0.78(15.6) 2.34 23.45
26002-6 0.08(1.60) 0.78(15.6) 4.68 23.45
It 090317 0.31(6.20) 3.12(62.4) 9.36 46.90
N | 44113-10 1.25(25.0) 12.50(250.0) 75.0 375
44102-3a3 0.62(12.4) 6.25(36.13) 37. 50 187. 50
PR 0 @I 405 FE V1) 50001-25 0.62(12.4) 3.12(62.4) 18.72 93.75
VA e SN 50076-1 0.62(12.4) 3.12(62.4) 18.72 187.50
B BT 510544a 0.16(3.20) 1.56(31.2) 2.34 23.45
A AT B 49027-10 0.31(6.20) 3.12(62.4) 9.36 93.75
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B I 5 PR T 32204-7a 0.31(6.20) 1.56(31.2) 4.68 46. 90
Jifi 46 e BK B 31001-9a 0.62(12.4) 3.12(62.4) 18.72 187. 50
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yN LRz It 090315 2.50(50.0) 6.25(36.13) 75. 00 375
It 090316 1.25(25.0) 6.25(36.13) 37.50 375
F IR It 090318 2.50(50.0) 6.25(36.13) 37.50 750
] 5 R S AT 1 It 090207 0.62(12.4) 6.25(36.13) 37.50 187.50
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