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[ Abstract ] Objective; To investigate the protective effect and underlying mechanism of genistein from
Hydrococyle sibthorpioides on lipopolysaccharide (LPS) /D-galactosamine (D-GalN) -induced acute hepatic injury
in mice. Method: Male mice were randomly divided into normal group, model group, low-, middle-and high-
doses of genistein-treated groups. The mice in the normal and model groups were given saline. The animals in the
genistein-treated groups were administered intraperitoneally 0.5, 1, 2 mg +kg ™' genistein once daily for 3 days. At
the end of treatment, except the mice in the normal group, all mice were intraperitoneally injected with 50 pg -kg ™'
LPS plus 800 mg - kg ' D-GalN. Blood samples were collected from mice eyes 1.5 h after LPS/D-GalN
administration, then the mice were killed and liver samples were dissected out after 6 h. The activities of serum
alanine aminotransferase ( ALT), aspartate aminotransferase ( AST) and bilirubin, the contents of hepatic tumor
necrosis factor-a (TNF-a) , nitric oxide (NO) and malandialdehyde (MDA) , as well as the expression of TNF-
a, inducible nitric oxide synthase (iNOS), nuclear factor ( NF) -xB p65, Caspase-3 and B cell lymphoma/
leukemia-2 (Bcl-2) were detected. In addition, the damage of liver tissues was observed by light microscope.
Result: Compared to the model control, treatment with genistein significantly decreased the AST and ALT

activities , further increased the bilirubin level. Histologic examination showed that genistein markedly alleviated the
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mice livers tissue damage. Furthermore, genistein reduced the pro-inflammatory cytokines including TNF-a and
NO/iNOS via inhibiting the NF-xB activity. In addition, genistein inhibited the expression of Caspase-3, enhanced
levels of Bel-2 and total bilirubin. Conclusion: Genistein could prevent LPS/D-GalN-induced acute liver damage

in mice, and its underlying mechanisms were mainly due to its ability to block NF-xB signaling pathway for anti-

inflammation response and attenuate hepatocellular apoptosis.
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FE/INER, 43 B A 4L, T vk A= 3R K E Bk o
2.2 JREALKEE  HAHLPRARF E T 4% B iR
RGP AR R ShAk b, LB K A AL HE i E AR 2
R RN S wm, HE B 0 SE4 T W52 20 21
PR
2.3 I ALT, AST, TBIL (& 1y & ALT,
AST, TBIL fY & & A5 U 38 ™ % 42 RO 5] & 130 B 4
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CTGCAGGTTGGACCAC-3’ 306 bp;
B-actin:  5'-GATGGTGGGTATGGGTCAGAAGGA-3’
(‘sense ) Fl1 5'-GCTCATTGCCGATAGTGATGACCT-3’
(antisense) , 514 bp, ¥ PCR rF=4y k47w vk , F ¢
JE AR R G AT B, Quantity One HCPFIN %E K BE{H , LA
Beactin %P9 %, R JE (LU LR 154 5 Bactin £
RO OERE (A) B ILAER R

2.6 Caspase-3 {H1EE M NF-«kB p65 Fik RiE
SCHRARIE 77 3% , R Caspase-3 376 P4 A6 I 1571 5 00 7
Caspase-3 W , T NF-kB p65 % ELISA #:
WSE 7 H i B0 & U0 B 5 R A7 A

2.7 Caspase-3 fll Bel-2 4 4 £ Al 5E  Caspase-3
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LR DLH 20 N 2 80K HE R R .
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FrE R KR, T 22N S R ¢ K e AT 4t
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Bl FMAEMNFAL{FREBALFZHRLEHHM(HE, x100)

Fig.1 Effects of genistein on acute hepatic injury histomorphological (HE, x100)
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PRl 59 £ 3 KRR R, W2, %2 ~3,
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pO5 5 H WY G 3G 0, T e Rk R R L ) R T

- 104 -

TNF-a
- actin

iNOS

B-actin

B2 FEAEMITNRIFELLF TNF-a,iNOS mRNA R ik i # M
Fig.2 Effects of genistein on the mRNA expression levels of TNF-a
and iNOS
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F1 $RAKEMIT ALT,AST, TBIL B850 (x £5,n =15)

Table 1 Effects of genistein on activities of AST, ALT and TBIL
(x+s,n=15)
BiilBs AST ALT TBIL
ﬁgﬂ 1 1 1 1
/mg-kg~ /U-L"™ /U-L" /pmol - L~
E# - 80.0+10.8  42.5%6.3 3.1+1.4
[l - 386.3 +£38.9" 259.6 £27.5" 12.5+1.9"

PRIARHE 0.5

1.0 238.1+£29.7% 184.1+24.2% 16.3 +1.4%

374.0 £33.5 233.4£22.8 14.2x1.5

2.0 179.1 £23.6% 139.5 +20.9% 23.4 +2.1%

TS IE R X B D P < 0. 055 54 R B 4H LA P <0.05
(£2~6),

F2 OFEBAREMINRAFALRK S MDA, TNF-a, NO 7k F 1 %
(x+s,n=15)
Table 2 Effects of genistein on contents of MDA, TNF-a and NO
(xxs,n=15)

) MDA TNF-a NO
|
/mg-kg™" /pmol-mg ™! /pg+mg " /nmol+mg ™"
EH# - 5.55+1.13  0.46+0.09 85.26+ 9.47
st - 25.21 £2.18"  4.44 +0.30" 226.2 +26.5"

23.85+2.03% 3.87+0.26 213.6+22.8

1.0 16.44 £2.38%)  2.40 +0.27% 168.8 +20.1%

2.0 12.74 £1.68%  1.99 +0.23% 135.7 +16.3%

F3 FERAEMI/NRAFHELRFH TNF-o,iNOS mRNA 83 RiEH
M (x +s,n=15)

Table 3 Effects of genistein on mRNA expression levels of TNF-a
and iINOS(x +£s,n =15)

Fiilbeie TNF-a iNOS

il
/mg-kg~ ! /B-actin /B-actin

EH - 0.20 +0.02 0.15 +0.03
T - 0.83 +0.05" 0.88 £0. 06"
Yokl A 0.5 0.80 +0. 04 0.83 +0.04

1.0 0.75 +0.03 0.75 +0. 04

2.0 0.51 +0.03% 0.14 £0.02%

F4 FRAREmMITNRIFEAL B NF-«B p65 B#M (x £5,n=15)
Table 4 The effects of genistein on NF-kB p65(x +s,n =15)

! F 4t/ mg-kg ™! NF-«kB p65/pg+mg ™'
EH - 29.8+5.3
LY - 186.7 +24.2Y
Yok R 2 0.5 177.7 £20.3
1.0 98.9 +19.2%
2.0 76.5 +11.3%

Caspase-3 /K240 5 G —2, SIEH AL
B, 4T LPS/D-GalN J5 , Caspase-3 5 H /K E W @ 7t
= QR R BT IR 9T S B AR, B Ah, 45T LPS/D-
GalN J&5 ,Bel-2 8 [ 2 8 8K, Jo R AR 3 076 97 J5
Bel-2 PR, WK 3,5%5~6,

A B C D E
_ caspase-3

B3 FRIAEFX Caspase-3,Bcl-2 RixHMH
Fig.3 Effects of genistein on the protein levels of Caspase-3 and Bcl-2

x5 FRAREBT Caspase-3 FHER M (2 +5,n=15)
Table 5 Effects of genistein on activity of Caspase-3(x +s,n=15)

il H 4% /mg-kg ! caspases-3/%

EH - 100.1 5.9

R A - 314.4 +24.7"

Yok A 2 1 0.5 288.7 £29.8
1.0 179.5 £17.2%
2.0 136.9 £15.9%

K6 LBIAREBX Caspase-3,Bcl2 RiZHEM (x £5,n=15)
Table 6 Effects of genistein on protein levels of Caspase-3 and Bcl-2

(xxs,n=15)

bl Bel-2 Caspase-3

e
/mg-kg ! /B-actin /B-actin

EH - 0.62 +0.05 0.16 £0.03
] - 0.26 +0.05" 0.62 +0.06"
BERLA B 0.5 0.47 0. 04” 0.42 =0. 05>

1.0 0.60 +0.03% 0.40 0. 03%

2.0 0. 68 +0.03% 0.38 +0.02%
4 itig

H i, LPS/D-GalN 4% 2 1l T 5 /MR &tk
JEF 8005 Bl A A R0 i) s ST, DAIE 52 T il A A9 & R
B B AN PR I 25 (IR 97 Dl . A S50 R Al LPS/
D-GalN JR Iy #H 7 T /N B 45 4 4 80 - F 5%
A B X /N Bt T 45 405 1 R B 4 FH B L
R 2 56 25 SR 7, Yk A R B BH @ % LPS/D-
GalN 5| (i 2tk I8 0, FLAL I AT B 5 Y Rl K o i
ML A Ak Br g A0 R TR AT G, B E T A5
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H/NR T h MDA (%) & s #E 17 kil , 45 R BoR,
Yok R R W] R AR /N BRUH A b S A MDA R
i, PR YRR B B A — 2 R AR E ] .

TNF-a 25 B2 mNE LN R Z —,
BE A E A 1 5 | G AT A M4 S . NO R — b 4 i
{540 0 A0 ML 25 P 53, = 22U 05 1Y 15 T
A% ol A5 ) 36 58 [N T, BE 512 AT 4455 . NF-«B
5 NF-«B # 8 A, IeB 45 & — B A7 76 T I 40 i i
Wb Z RAE N TIPS , IeB 3 B 50, JF 1k
IkB WifR 1k . BEMR AL 1Y IkB ¥ 26S & [ M K i, B
W NF-xB, B 1Y NF-B T % 2 40 Mo A% B 354
RN E SR HATTIESE T NF-«B 7 4 0
PP A EEEN . EHNPIE R, YRR
i ]yl 2> TNF-o F1 NO % &, BRI iNOS 25
ik, HXf NF-«B ik A M&1EH, nl g 25
NF-x B f0 5 5 PR R 0 2 4 E PR 76 4 i v 25 3K ik
o HeF 2, GeORE R B 8 o 0 ) NF-«B {5 5
%, DT 3K 30 400 1) 5 0 PR 7 AR AR .

Caspase-3 & 4 ifd 4 T 1% 5 38 P&t 8 2 09 S 47
I IEEIEWT , MR A A Caspase-3 LI JG 1% 14 B9
il J5OE SAE AR, 0T I 5 35040 M AR R T v O
T2 Bel-2 S T 4RI A0 I ) — Rl B AR 1,
U S I I VR | DIV e YA L A T L i O
T2 SRS R R, YRR B AT IR Capase-3
TR PR B B R GA, [R] I 3E 9R Bel-2 R R GA, 2
7™, YLK B R % LPS/D-GALN 75 S 1T 461 7 1 45 37
YERT, AT RS2 il ok T T4 R A 2 1

MZ S g R WY, Lok K i R %) LPS/D-
GALN 75 3 i 40 1) H A3 B 09 R 4 VR L JE AL 1
5A R NF-«B {553 B 0805 48 0 0
D20 Y A L T G
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