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AT H S B XS D-GalN Bug P 5473 /) B PR 47 4 H

(FEHEARABRARER, T 530021)

[(FE] BB A B R (TFB) X 2 Mk 805 /D R AR B . F73k: UL DL ZL A5 e b W2 4k ( D-GalN) ip £ 37
AN AE B EEEL, NEBENLAY 9 5 4 AR 2 IR P E 2 40 (120 mg-kg ') JTFB Ik . (& 1 4 41 (60,120,240 mg-
kg ') IEVRIE W X IBA . PELE ig 4525 7 d JE rs B, 24 b i A5 2 /0N O R LA R R A e bl £ 5 A I A 3 e T R
R (ALT) (7428 % 206 (AST) UL K i MW W2 i ( AKP) 3% % , 178 E 25 B (Alb) & 4 L K BBt AL RE J) (T-AOC) , Western
blot 35 6 W Tk o 75 5 8 — 4 Ak 0 & 1 (INOS) [ ik . HE Y @O E AT H SV B2 0 A, G5 5R : ST 4 L 4, TFB BB B
$215 D-GalN Btk 4505 /0 BUI IR 8L IE | JE 48 2% (P < 0.01) , 5] B B A 1fi ¥ H ALT, AST, AKP % 1 (P <0.01) , IR 48 m
Alb,T-AOC & (P <0.01) ,FEAIL iINOS (933K (P <0.01) , I B AT B 05 R B o 4518« AT B SO B XS D-GalN Jir 35 2 1 I 43
PiZIN B — 8 ORI VR L FEHLTH W] B 5 B S A0 1 R0 4 ) 4 i 3 1R A 6.
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Protective Effect of Total Flavonoids of Bidens on
Acute Liver Injury Induced by D-GalN in Mice
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[ Abstract | Objective: To study the protective effect of the total flavonoids of bidens (TFB) on the D-
GalN induced acute liver injury in mice. Method: Acute liver injury in mice was established by intraperitoneal
injection of D-GalN. The mice were randomly divided into five groups: model group, bifendate group (120 mg -
kg '), low, medium, high-dosage groups of TFB (60, 120, 240 mg -kg '). A normal control group was set up
also. The index of thymus, spleen and liver were measured. The serum levels of alanine aminotransferase ( ALT) ,
aspartate aminotransferase ( AST) and alkaline phosphatase ( AKP), serum contents of albumin ( Alb) and total
antioxidant capacity (T-AOC) were examined using colorimetric detection. And the expression of inducibility nitric
oxide synthase (iNOS) in liver tissue was determined by western blot analysis. Pathomorphological changes in
microscopic slodes were observed by hematoxylin-eosin staining (HE). Result: Compared to model group, TFB
markedly increased the index of thymus, spleen, and liver (P <0.01), and lowered the serum levels of ALT, AST
and AKP (P <0.01), while elevated the contents of Alb, T-AOC (P <0.01), down-regulated the expression of
iNOS (P <0.01), and alleviated the liver damage condition. Conclusion: The total flavonoids of bidens has
protective effect on the D-GalN induced liver injury in mice. The mechanism may be related to antioxidation and
inhibition of cytotoxicity.
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FRHTHE - R FT HE B B X D-GalN Bz M AT 5 43/ BB 47 47 1

R . WS R W], BT B A e R A
WIS B T A R AT I I B R
Dk SR kB, R AR Y B B T
Al BT = MUK S e e T, DT s MUK ST 92 9 55
HRE S o ARSI UK D-2F FLAE I 3R R £ (D-
GalN) & il 2 Ve JHE 45 A /s BRUBERY , 5000 R 1 o 6
i ( TFB ) Xf D-GalN Jr SUF43 45 /1y B+ AL .

1 ##

L1 3y RWIF /NG, SPF 9, M b &2, (K &
18 ~20 g, M PHER K Y sc b4 fit . 3
Yy fdi JHF AT 3E SCXK (H:) 2009-0002, 3 #i L4
MR, HHAROK

L2 259 515 D-GalN (U #B DU 3 4 i 570 A BR
2w S BRS120936) |, 1R A XUHR (20302 Y ) 25
J7 LAt 120604 ), N Z R ¥ & B (ALT) (7] & & iR
2 (AST) 10 & (At 5 20120916 ) o P % 2 il
(AKP) (1L 7% H 8 F(Alb) DL K B Ht % Ak se g (T-
AOC) I & (L5 20120908 ) , ¥4 2y R 5t i Wi 2B 9
TARWEIE BT, A ALY B ARG (SOD) A3 bt H Akt 4
LW ( GSH-Px) PN — % (MDA ) ELESA ] 5 2 5]
& (RDU A Y TRARA A, # 5 120921),
SDS-PAGE & 1 FH 22 il (# = RAEWHE AR5
I it 5 DZ12094 ) , Z s BB AR (Hit 5 SC-1236) ,
HRP fric i RP1F 1gG idk (5 SC-1258) . #K
Santa Cruz Biotechnology /A Al ,

1.3 {Ug% DFM-96 Al Z 45 Ui 5 i 1 Eds (AR Al
ML AR A ] ) ,DDL-5 B 5 3 VR 85 .0 0L ( il %
SEREEAER)T) , WBZ-2 AU B A TR (5 B R
AR T A BR 5T AR A ) L7228 RUEEAR-A] UL 430
T ( B RS E R AU A IRTTAE A R ), DMR +
550 A5 G 53 BT A (8 [ 3 R 2 W), i B Uk
1S e B Je W 5% 5 4% (Bio-Rad 23 W) o i HE 40 92 4
M4 ( 3& [E Thermo Forma /A H]) .

2 F#miE

2.1 RAEFEEEEREEECY AT SR 500 g,
80% £ M4 500 mL, [Bl3 3 YK, Bk 3 h, & i,
VBV 28 e B 7% R AN e 40, 4 W 4 D VS i ) e R
B0 10 min, A 3 0, RS T NS & 95% &
Pt 5 i 2ok 008, B 10 3 i Tk A L, R
AH , 2 SO e 5 78 AN AR 4, - 28 25 R L KV 75
K ZE N UUVE, UL TE & 45 & R0 A5 R BT BRI

Sevage %[k 2 8 H B, LU T A Dy X a5 4b-

T DL 53 e JE 1 A W S R dk S 4.2 mgeg
2.2 SRR S BEOCERLS ] Tk, 4%

MM T 7T d Rk ig %25 1 h 5 ,ip D-GalN (800
mg-kg ™) I S & TR A R AR UK 24 h
Je AR BRI , BRI OE R AE AR I
2.3 MG H/ANRBENLT R S BIALA
BB B P4 (1 mg-kg ™) (TFB K ey 57 it 41
(60,120,240 mg-kg ") I IE# X R4 . 4L ig
BT d,
2.4 WMFEAR 252G 7 d JE R A L A SE /)N
BRI 2 45 2 /0N BRUM6 BR  OL E TE DE HE B . bk
WML ALT, AST, AKP 3% ¥, 1L 3 Alb 5 & DL S8
YL e 71 (T-AOC) , Western blot i £ I JiT i
iINOS 3R ik . HE Yo UL T4 200 3 2= A
L0 B 2D TR A% e BR R & U6 B B AT
2.5 geitsEorik SRHAISPSS 13.0 #4748 it
Gt e BRIl x s ROR, AR LBCR A ¢ k5,
P <0.05 K58 H 5 L,
3 &R
3.1 XfarEFE /A RAESR R m 5 IEE
Y1 H AL, D-GalN i 350 A St T 5455 /0N BB i AL
JIFEF5 BT BT (P <0.01) o 4R 25 )5, B EF w5
B 45 2 FRIVIE R R0 2H 247 R A 0 e R L LA R 45
fEE(P <0.01), W1,

#1 RESREMNAMFRENR

ERSIE MR I (x £5,n =10)

) it W i JI JE T i
21 51 . . ,
/mg- kg~ /mg-g” /mg-g” /%
il - 3.85+0.87 4.58 £0.97 5.67 +1.08
o

2.51 +0.46" 3.42 +£0.58" 4.29 +0.61"

=}

i —

VA 2 60 3.42£0.71"  4.19+0.82" 5.26 +0.87"

120 3.18 £0.62"  3.81 £0.73" 4.95 +0.79"
240 2.73£0.51"  3.68 £0.62" 4.48 +0.65"
TR X 120 2.92 +0.54" 3.72£0.68" 4.61 £0.71"

W SR Y P <0.01(£2~3),

3.2 XAMEFBRG/NRIF e N 5IERF 4
FL#E , D-GalN TS0 PE JF 461 45/ BRUfL 7 ALT, AST,
AKP W] W Ft &, W Alb, T-AOC 7k F ¥ B% 1%
(P<0.01), SHERIL LA, Y BF B0 6 6 T 45 21 A
156K UL g 2H /N BRI v ALT, AST, AKP 7K °F- B & %
fi, 1 Alb, T-AOC 7K F-FH &5 (P <0.01) . W32,
3.3 XtAMEFB /N RIFA LU M i HE
Yefe K B, 1 H /N BUTF /N 40 i HE 51 3 55 A L 40
M A AR R . AR R
JEE /NI G5 40 25 L, M 2K A K BE AR M O R s e AR
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F2 RUEZEMYNAEFRGNRFNENZID (2 £5,0=10)

21 51 F & /mg-kg ™' ALT/U-L"! AST/U-L ™! AKP/U-L™! Alb/g-L~! T-AOC/U-mL !
LR - 112. 86 £5.26 105.36 £9. 82 50. 14 9. 86 11.25 +1.84 7.95 +1.86
EH - 47.92 +3.05" 61.48 £4.05" 29.62 £5.79" 30. 82 £4.36" 18.69 +4.13"
T B BT 60 82.59 +4.78" 95.17 £8.04" 42.78 £9.05" 19.45 +2. 46" 9.37 £2.06"
120 74.84 £4.16" 83.65 £7.26" 36.58 £8.23" 21.72 +3.09" 12.09 +3. 12"
240 63.28 +3.13" 71.32 +5.24" 32.04 £7.31" 25.46 +3.87" 16.74 £3.97"
1B A AL il 120 69.15 £3.47" 76.84 £5.59" 34.69 £7.58" 23.93 £3.63" 15.26 3. 54"

LA XA B A4 iR T, AN IR FE 2 . A o
T % 2 R0 20U 2 49 A [ A 0 T 4 45
13, PR AR A8 S st AR o v R A R R
B S8OR f DS T A L 45 A K O A P R K
Jil L ORISRk AL, 5 A = i el A, LI 1

= W

AIEH ;B BB
C.HRHAE UG 120 mg-kg ™' 21 3 D. B AR 60 mg-kg ™' 4 ;

E. WA BT R EE 120 mg-kg "4 F. B AT T S B 240 mg-kg ™' 4
1 REFFELEMINRFALRETHRM(HE I, x200)
3.4 XP2MEB N BUFIE S INOS PR IA W
e 2RO/ BRURF 2L INOS Rk 1]
WIEZ (P <0.01)  JLBFF0 G 18 PR 2% 21 0K 4 X
A RCT PR/ BB I IE A INOS SR Rk, 5
BRI WA 22 5+ B % (P <0.05) . W3k 3,

#3 REEZHEWI 2EFRG /RS
iNOS BERIZHHM (x +5,n=10)

R iNOS 1

215
/mg-kg ! /A /% (iNOS/B-actin)

LY - 0.78 +0. 13" 57.9 6.8
EW - 0.19 0. 02 8.4+1.3"
T R R 60 0.65 0. 10" 49.4 £5.7"

120 0.54 =0.07" 32.8 4.3V

240 0.36 +0. 04" 24.9 2,3V
1 AU 120 0.48 +0.05" 30.6 2.9V
4 g

SR TF A3 2 45 ph 25 o DR S5 0 A AEE 4 4
B3, I o B O R B R B
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— RBVEAL R R B A 5, H & A R S 45 R 0
PR E B BIOR A8 . D-GalN J2 5 5 1k I 55 1
P, BEAR Ly My 52 i ke JF 48 403 95 A8 | I s AT S Uk
TRHOTEIR LA K 2 50 e A A3 L AR R
D-GalN 2 M 45 405 452 284 /)N BB iR | L AU | JHF IO 45
F6 800 5 Tt IR B O ALT, AST, AKP 35 ¥ 7t &
2 YA R T R IR A LR T S AR b i
ZIRE AL, DA YR AT A R A AT K 2 St
W53 /0N SR G 28 FIE D) A

SPTAEALBE J1 (T-AOC) J2 48 HL A Bt S L ik &R
(4 3 A K- 3 a3 RS P PR Rk R AR AR S
B 0 S A I ML BT R AR RE S B R Tl
HHEA(AD) EZ Wi A4 A W, & ] LUE R
IFAR A W B R A o A B ST R, IF 45 /0N B
i T-AOC, Alb (1) & & B & BEAIG . T 75 5 8 i
REAH W4 & T-AOC, Alb 7K F . 278 W 0 4 75 i
A 38 1 1 e LR BT A AL BE 1 SR AR B BFIE 4 21,

PR INOS [ 538 £ ik il o A 5 K& NO B
WO A R . NO A ST EE W
To 7% o R B AL 1 e o I 40 i 4 o5 o, 9 F 3 DNA
0 A2, fi 2 JH A4t A3 35 8L 5 | R A 6 O R 5
NF-«B/COX-2 & #2i%S R 4 ' i,
T INOS f) 395 1 J2 X BL 20k S 40 403 1 A 350K i 22
— o ARBFITEE HF W, A /N U 44U R iINOS
R IR W A 0 A S A 3 R )
RE AT . YA 5 R fE A A0 D 4 4L iINOS
A KOF, 3 5 NO X I ) 40 i 35 7R, DA R 2
JF T e

[ &% 3Tk ]
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HURL R 22 K RO S A R4 o1 C12 X AT 21 4 fe
KB HGF-o I -4 M 1] T 1 52 0

R A R E AT, R
(1. LavPEHXFHAFEERPS, LiE 201203;
2. LIEPEAXRFFEARRIERFIRTELE ST, EE 201203)

[(WE] B BT 2276 y7 — W 5L e (DMN) B0 B 2F 48 4k A7 R0 2i 4y XOHAVE AL . ik KR ip 0.5%
DMN 5 mg-kg ™', GEJA 4L 3 d, 3t 4 A, EBILE T, BRI K BURE ML 4 41, 3677 4143 50 L HU B B 22K O (CsB) B 4 4y
(C12) LA 25 800 mg-kg ™' ig, 5 A 1 ¥, 3L 2 J& ; IE # H AR 20 LA 5 2R K dgo JP AR S AT , 20 A6 I I 335 P9 48 R 4 &R
il (ALT) J R4 SRR 5% 5 W (AST) , i F 2 1 (Alb) K v &I £1 38 (TBIL) & & , 46 41 2052 il 202 (Hyp) & & W 58T
A 2R T B R SR U AR AR AL, Western EJVE gk 4 I T 40 i 4= 4 I F- o (HGF-o) A9 3R 3K, TUNEL & €8 4630 O BRI 48 i 9 1= 0F 3+ 5%
T HE ., £8:5 6 BRI i, CsB )& C12 37 4L K By ALT, AST 3§ 1 \TBil & & K BUF 4140 Hyp & & & 3E B,
Alb FHRBETRE (P <0.05), 56 AR L1, CsB K C12 J8)7 40 W PR AT 1l 98 1k 40 M V2 i e JB 3 2 4 4k 1) B I8 Ay
PRk, SETUA LLE,CsB M CI2 {RyT A R RIFH AN EORE R BEIE (P <0.01), 56 FBRAHLE,CsB & C12 4
T7 4 BRFF 40 i U8 TR B AR (P <0.01) . £5i8:CsB J C12 fef Wt B NI e , B B B F A 4e 4k /E R . CsB il C12
REfE F HGF-a 323K, 400 AT 40 M 8 T, 4o 1 40 i ) T 0 14 5 8 3810 S AR BEL DT R0 4 1T 2F 4t Ak
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