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PR RE B AR 2R B0/ U 475 B e SR AR AR P e
X NF-kB 2% 15 1Y) 52 i)

%é\—# SR Rkt e R R
(1. T HFEFKR, BT 330004; 2. 43 KFE—WEER, BT 330006)

[(FZE] B DR N EE R (LPS) b BUR L5 (ALD) 150 AL AR H K% 4% B F kappa B(NF-«B) 3 3K 11 52 i
Tk HEELRE/NR 60 H4rk 6 41 1% 41 \LPS B 4 [ip M2 Bk 5 mg'kg"?ﬁlﬂjéﬁiﬁéﬁ\%mﬂiﬁffjJ&uﬂi‘(nﬂ?éﬁ

(9,5,2.5 mg-kg™") 444110 B, BiRi4A 2541 s AT 4% 3 d ip 45T/ BUMLE B 5 RS B0 7 41 ¥ 7 s AR 3 22 3 dip 45 T/
FRA 2 B 5 W2 /0N R 25 i 5 ) — IR 0 it 28 2050 3R S Ak W B b i (SOD) Fi TS % (MDA ) & &2 48 4k il 41 210 UL & 2%
BB K fo 5 AR D fili ZH 21 b NF-B p65 B3R IA . 255 MR Bl AR & 20 T )7 20 24 20, 3000 [ 8 R 8 77 B R R ) — i
ARBE , TP AS 7] 72 i b T 55 it 59 9% SOD 1% J3 (P <0.05) , B2 3¢ MDA £ 45 (P <0.05) , Ul 45 Jifi 2 280 14 4 Ak o 3451 495 5 6 o
B v AN R 5t 2H R TR 45 24 4H B SRR AIR TS BRI ZH 2l i NF-xB p65 3k, B E P Al A IO R B E . &
I8 WL B AT AN [ R il 2 PR R SO 405 R TR B Ao B L A A R R S R IR B — R AR IR A s E
PR RL/N U 21 2P NF-kB (235, i BT LPS {55 5% S 3% 42 b Toll #5244k 4 + (TLR-4) /- J: 1) NF-«B i i .
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Antioxidant Effect of Sophoridine on Lung Injury Induced by
Lipopolysaccharide in Mice and Its Influence on NF-xB Expression

ZHU Jin-hua', WAN Hong-jiao'* , XIONG Qiu-ying’, YE He-ping' , YANG Cui-ping'
(1. Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China;
2. First Affiliated Hospital of Nanchang University, Nanchang 330006, China)

[ Abstract ] Objective: To study the antioxidant effect of sophoridine on lung injury induced by
lipopolysaccharide( LPS ) in mice and its influence on NF-xB expression. Method: Sixty Kunming mice were
randomly divided into six groups: normal group, LPS-model group, prevention treatment group of sophoridine 5
mg-kg ™', three dose groups of sophoridine treatment (9,5,2.5 mg-kg™'), ten mice in each group. Sophoridine
was administrated for three days before LPS injection in prevention treatment group and administrated for three days
after LPS injection in treatment groups. General condition of mice were observed before and after treatment. SOD and
MDA in lung tissue homogenate was detected and pathological changes in lung tissue were observed. NF-xB p65
expression in lung tissue was determined by immunohistochemical method. Result; Compared with model group,
general condition of mice was improved, and SOD in lung tissue homogenate increased (P <0.05), MDA in lung
tissue homogenate decreased (P < 0.05), pathological lesions of lung tissue alleviated in sophoridine treatment

groups (5, 2.5 mg-kg ™' dosage groups) and prevention treatment group. NF-xB p65 in lung tissue was reduced
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significantly in all sophoridine groups. And medium-dose sophoridine group showed the best effect. Conclusion :

Sophoridine could reduce LPS-induced pathologic lesions in lung tissue of mice, protect from the damage caused by

oxygen free radicals;sophoridine could reduce NF-xB expression, thus blocking LPS signal transduction pathway in

TLR4-mediated NF-xB signal transduction pathway.
[ Key words |

N # ZE (endotoxin,, ET), X ¥ g £ ki
(lipopolysaccharide , LPS) , J& &5 > [ M 5 ( G-F& ) 41
FRUBE Y F B, BT IZ AW 2300 . iFgE R
By LPS By fig BT A TEML A5 LPS 45 & & 1 (LPS
binding protein, LBP) J¥ i LPS-LBP & &', Fi
LBP ¥ LPS #7822 40 MUl R M (1) CD14 | 7E B HE
A E B 212 (myeloid differentiatial protein 2, MD2)
MIERI 5 Toll #Z {A 4 (TLR-4) 454, T3 TLR4
RAERE NEE 1L S BIMN, 53 LPS {755 1)
0NN T, M0 NF-kB Y 0 IR 25 A5 LU R, 5% AL
FMIAZ, 52 RN G 3 Frh S A B «B F LA,
AT it B TNF-o, L1, TL-6 46 241 ffg B 7 4l B 86
Bif 735~ CDBO Al CD86 Kt [H 1) e 53 , fill 2 A ik Y
TAEA T, il 22 1A P9 S S R N S B U
Z A5, TS B 4 B S8 AE SN 255 AR F1L £ 2 B )
e AT 5 A IR S5

M E B ( sophoridine, SR) J& M TR # J A H o
5T (Sophora alopecuroides 1. ) H H& B3 5 ) B4 A=
Yoo i PR b A 0 S M 1 AT Y PR A L T
2, X A R O R R Al R A — B TR, R —
Tofvves R0 B 1Y 0 A W w2 B R — 28 BT R
2517 BRI A B E B L AT A I B R L
O AR MRS G R S 2 AR A
SRR E BHORT P 2 2R B0 BRI A 3 ) Bt B A AR
LX) NF-kB i £ 33k 09 52 Wi 47 52 96 0 5%, O % H
YL AT 0 20480, 8 F BT TN B R 4,

v, ML R A e Y L 82 A 52 36 3

1 ##

L1 3 KM /N 60 H 3 4, MEMERSF 6 ~8
Y 18 ~22 g, VL VG H1 & 2 BiE 3l ) 52 5 v o0 32 4L
A RIUE S SCXK (#)2005-0001, i W ¥4 5% 3 d J5
TFUR R BEHL Y 6 4, B2 10 H .

1.2 Zi¥ 5k 5%  LPS( Escherichia coil ,055: B5) ,
Sigma 7y w7 Ay R MR OB € BT W (Mt S
20100401, 38 1k 77 K245k 1y A7 BR 2 7] ) s NF-kB p65
(A)sc-109 (Rabbit Anti-NFxB p65,1.2910,Santa Crus

sophoridine ; lipopolysactharide; oxidative damage in lung; nuclear factor kappa B

N E]) s PV-6000-G A 328 2l A 3K 7] & (b 5t A2 &
ARG BRA A s T8 (MDA) Ik & (L5
20101029) ,S0D {57 & (Hit5 20101102) , 74 &% & Ak
A=) TRERF ST T
1.3 25 il
L3.1 MREmys 8 1 S 3R Fe iR 0 5 W (1
¥ 2 mL,25 mg) Il AF| 23 mL 5% % %5 5% W, BD
WK R 1 g L M E IR TR . S5 A AR
ERR R A9 me-kg ", R B 4L R 4
ZH2H 5 mg-kg ' KA 2.5 mg-kg ',
1.3.2 LPS¥FME 41 X LPS(HLA& 10 mg) % T 10
mL A BEER K, BB B e 1 g LT LPS WA,
SR LPS AR 9 mgkg '
1.4 fUg%  AL104 AUHL K -F, Mg 45 8 -4E F1 24X
ar (1) A BRA W WFZ UV-2100 #L24h-1] I 4356
SR, L e ( Fig ) AR A PR H] 5802 AL & =X
R B, VLA S dn i B AU AR T 5 TGL-16-aR
RIS AR OHL, LR =R AR SW-
CJ-2F AUXCN BT B4k T 4B 75, 750 MM i Ak ik 45 A BR
AT XW-80 BUSiE IR & Ay, LIgE — BEA R
CX31RTSF 4345 , Olympus; HH-4 7 o R 48§13 7K i3
M, DI AR FDE AR
2 FHik
2.1 i ish R S A KM MR ip
LPS 9 mg-kg ™' (£ WU 50 36 5 ) 1] 45 /5 BR 20 fi 452
PR A, i B AL R 2 4 S g /N BRUBE AL 4 K 6
K. OIEH XTI/ ip 0.5 mL A FEEh K, %25 3
d; QLPS FERIA /N ip ZEFEER 7K 0.5 mL, 3% 4E 3 d;
@B 4 25 41 /N B ip MLk 5 mg-kg ™', LE 3 d;
@IRITH (SR @ b M=), &4 n=10. 5K
WA AR IR R ip 5 A 2 AR B i AR R
K5 EIR Q@@ L /)y B AR R UK S A R K B2
YJ5 1 h,ip LPS 9 mg-kg ', #E4T ¥4 167 41 A9 SR
L AR AN RAE RS 6 h 435 ip SR(9,5,
2.5 mg-kg '), HiflgH /N L4k ZE ip 0.5 mL Ak 3L
KIS 3 d, B LR
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2.2 MEIEAR WA IC TS 4/ RO 25T i —
PR DL, OB K DU B 6 A o
2.2.1 filid1 21419 SOD F1 MDA (il & Jili 20 41
BYIN B T B A Bl L 20 TR vk A B R K e
VEBR RIF A, U AR TS, 7 UK b B AR B, BRI
AL 19 4% 5 B # 2R BRER K, UK R
TR I ) B 5% HZR A3 4 °C 3000 remin ', B0
10 min, b 35 W#E AT 0 2 5 - 80 C LR AE 45 o il
HE5)3 SOD A1 MDA 1) I 2 - 45245 A0 R 4% 3 57 &
UL A5 HEAT o () B 2 37 o i G 0 5 T iy 2 214
WA BRAE D B & U S, AR A
A SOD il MDA &,
2.2.2 [l A A AN E 4% £ R
B TR 46 2% O [ )5, A I A3 HE YL f BRI AR
2.2.3  GBE AL A I Al 41 41 NF-kBp65 i) ik
14 B il 2 2 2 T 4% 2 3 T W TR h 4% R
A E SRR S wm Y] . SR
AL 6,57 ) PV-6000-G — 25 3, Hidh NF-«xB p65 1
i BE 12200,
2.3 geitsEsr At SPSS 16,0 B4 3 Hr gt it, B
AEAEYIRH x 25 TR, ZH BRI R 7 2
1A, AR P L B H] LSD K% ; P <0. 05 A Giit 2
3 #£R
3.1 MR ORI B T O R N BT Bh
B, Joh A s LPS 4/ EL ip LPS 30 min J5 /L 3
SRS T JE TR B D S AR E R L IR ETS
B, H 8K %5 SR B 45 25 4 AN 7 20 09 /0 IR
M5 LPS 41 A itk (0 2 B0 AR B LPS 4145,
3.2 /NEUMAIHE SOD, MDA & &2k HIiEw 4
AH G, Hoax 25 20 /N U 20 2150 0% SOD 5 1 14 W) 1 %
k(P <0.05), Lk LPS #E A2 & e fik. 5 LPS £
RUZHAH I, SR IGYT A (v AN &2 20 ) F0 9By 45 25 4
/N ZEZ 5] 0% SOD EF U B A& (P <0.05), §
IEH AR L, A4 4/ R 815 3% h MDA 5 i
BB (P <0.05), DL LPS #E R4 & & 5 i o
5 LPS BERIZH AR LG , SR 1697 2H (b AR 2 20 ) A
Bii 25 25 /N BRI ZH 25108 MDA 3 i W B B I (P <
0.05), W31,
3.3 S AR AL
3.3.1 HHERWL  IEH X BELL /N R H S Ry 4T
AL SE R HPE R4, JO R B 2l AR 5 LPS 4/ B34 AT
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£1 MEB LPS /R ER4% 55 % SOD iEA#
MDA 22K (x £5,n=10)

I SOD MDA
21 51
/mg-kg ! /U-mg ™! /nmol+mg ™'
E % - 86.223 +8.859"  1.380 +0. 182"
LPS - 50.584 £10.059  2.006 +0. 146
2 B T By 463 24 5 64.713 £5.741"  1.821 £0.117"
FE R IT 4 25 9 56.335 +6.883 1.877 0. 034
5 75.504 +13.007" 1.582 +£0.285"
2.5 67.017 +10.187" 1.748 £0.197"

.5 LPS d Ik #" P <0. 05,

DLREA il 2 2L FE AL, K i, A I A5 SRR 45 24 20
AR ST 2H 89708 BRI 205 S AL, 7K i, {E R B2 ¢ LPS
Mz,

3.3.2 OGBE MM IER XA/ B 4 200 R &
P IE R M 3 i R DL 32t W, A L A 96 1) Rl A 52
i 3 LIPS 2L 6 I AT AR MR8 Wy, i o 1] o A T A
JESE G, B AL A 95K, DR B A i L A L A S
5/ v PR A IR i ) S T 1) BN i R A
gk H L, 9B B 208 S N A= s SROTIBT 45 24 20« il
JEE PR L5t Wy, A AL ) e 394 5 1) S5 /N i K 3
5K, FEAT R I T AR i S D P R A I, 2 DL
290 L 0¥ PR BE B4R 5 SRR T AL (i) A 4 - il v
PR WL Wy, i 18] B 389 5, [ /N i Bk 9 5k, 5t
A IR A0 L D e rb OB AR, O UL TR L 4 i
W B BE B G 5 SR IRy 21 (PP R B2 ) W9 R P R
DL3% W, A DL s 360 18] e 16 8, il 76 1) B A I A
[F1) J52 /N Dk SEAT 2k i XL 200 i, 6 v P 40 R
SR A7 20 (MR & 41 ) « iy Jis o9 R UL 38 th 0y, A
it 3 1) e 4% S, A 76 1] B =6 200 10 A5 18] 5 /0N i Bk S AT
A R ELAR N, OF A R AR IR

3.4 XWNTERBUN 2R 5 NF-«B p6s 3%
RSN B WLEE T UL IE H 4L NF-kBp6S 32 %
SE ST il A S A b R AR i i TR JBE L A i S
M, A A R OR R A BGR, I R L T o
o HIEH AL, A A 4L/ B 2 2140 i
NF-xB p65 F ik ¥ W] 2 Tk, LI LPS #5870 4 35 4 fix
o LPS BERYZH B M e 3R 1k 3 £ A, /B il v A 52
SUE BB A il R A0 M A A B A B R
5 AR 1 W SN TR 5 ¥R 1 #1400 i 3 0k 5 A ]
R WA 26 L. R W] LPS il 35 51 & NF-«B i
b, th S M A% RS AL . SR b AR R 2 R TR
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U5 LPS B4 e NF-kB p65 M3 321k K #%
B r 359 BT a5 , H SR v 5] a4 A FH R0 B B
LT,
4 itig

AR N B 2 INUAE S 00 e BE E R 22 28 B T RE
B L A O ST R 2 s L i TR
il B, Jii R A R A2 I AR R — O B SR R N
BE 2461405 70N FUASE 700 0L 5 A 52 B 1) B PN B RO
AR SZ I 25 500 it S ML E R LD, , P AR 45 10t
A5 AR E o A SCEE R R IIA YT M 45 T L BRI T
I P I FH AR i, 4 ) AN ) R T b g 5 T A AR R
— P bR A5 R i U £ o AR Ak AR T B 2 4 AR
SR, Fe b T 28 v 3R AR A B0 A PN KR i R B
Fo TEARSCE ZMT LA 407 88 b, R TR
97 1 25 T WL A BT PN 2R R R 0 4 R TR
PR FHAR ZE B8 . FYAR YT P 45 T M2 Bl ) SR & 7 it
1R RN AL 3 1T Rl e AR R 2 X L
e i B, A ME R S g
R A X LA £ 3 S A 3 T A R

SOD J& H #23% bR & A h 319 % — i, MDA 2 %
PR i R 4R I Pl R A AT i 4 5K R i iy 7
SOD (17 7 8] 82 e i 1 LA 5 % 40 H i 36 19 g
1M MDA ) & &t SCIA)Ez B T HLAA 48 M 32 [ F 3 1
di (PR B . AR SR LPS AL ZE SOD i

3 )
i I 4

D

E

WRIEE A JRIT AR TR A 25 4L MDA 2 | 5
THE B 2 E HGE B 2L, R E AT S
/N SOD A — 2 F2 A L, 1 MDA HIBE > T
R, 3 1d B T e B o /D BRI T BR B R R
BE 77 kAR PN R A SRR N PN 2R A A A
U SE AL IR A — R B R R

AR B N B R BORPLE Ao T AE Y 220
W9k, KT NF-kB X —2% DNA % 58 4% &
Mo NF-kB 2 —F H A Zm W2 HEA
+ e 5 Z MG 3 5B kB A TR A R
25 45 I 484000 PR e 3%, G M B R AT S B AL 4 TNF-
o, IL-1,IL-6 ,CINC S5 7E N Y — E 2 F 55 20 Ja f 2% L
IS A O 9 0 I A g 21 7E ALL/ARDS & i 7
H R ) A PR . BT LA, 7 BE R ) NF-xB
ik, BH BT HAE 5 55 T3 B A 1T RE A R M I K
SERIEALENS KT B A B ALL/ARDS (1) il By 1
TRIT o ASSLIR N HH e e 41 Ak okl a2 NF-«B p65 & H
g2k, 45 5 % W IE W 41/ UM 41 400 A5 NF-«B
p65 fHH M FEhE £ IA . BERI 7E 45 T LPS J5 il 4148
NF-xB p65 i &k W) i 2 Fd, H B 3w T IE % 4 ;
B b e TR B H AL B 240 iR T DL A% N G 1
B LPS i3 5 5158 NF-«B 1% 4k, B M5 ) A2 7%
D7 o 32 FAR 22 B T00 Bl AUIA 7 5, AT DL AR Bk s Lo
ARG 791 4k 21 0 57 45 25 AL 3 W1 B AN T NF-«B p65

F

A, IEH2H 3B, LPS #AIAH s C. MLE B TBT 5 2520 (5 mg-kg ™' ) 5D, BLAE BRI 420 (9 mg-kg ™' )5
E. MU A (5 mg-kg ™) sF. ML MR A B (2.5 mg-kg ™)
El1 &HEKFR NF-xB p65 FixT ik (B AL, x400)
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FY I8, W0 TR, B RE B b ) e L A0CR B
B A Ls EATIR BUE AT LR I NF-«B p65s
R A NF-«B p65 B#% s 7, 1+ il NF-«B
HE DN e S T S2 W 1 9l 9 AE R RO B R 3Rk . X
T BE SR ML BRIA YT LPS s S i 20 il 45 4 A9 HL
iz —

BT IT KT FE R PR T R,
FRCE T E BRI 22 MR R IR T R B 2 B 4G 2y
J7 ABEAT RO W T, (R 5 B8R LPS {5 5 fe 5 1 i
Al T R R 8 T EAT IR A A i A AT
oA AT DA PR 3 2 A 0 B4 I A (L B A S DR S Y
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