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Effect of Andrographolide on ethanol-induced damage in human liver cells
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Hengyang 421001, Hunan ,China)

Abstract . Objective To investigate the molecular mechanism involved in the protection exerted by
Andrographolide (AD) on ethanol-induced damage in human L-02 liver cells. Methods The human L-02 liver cells
were cultured in vitro and were treated with 0~30 pwmol/L AD ,the activity of glutathione-related enzymes such as glutathi-
one peroxidase ( GPx) ,glutathione reductase (GR) and glutathione S-transferase ( GST) were measured by enzymic meth-
ods , the expression of mRNA were detected by real-time PCR.Phosphotylation of the mitogen-activated protein kinase family
member of p38,JNK,ERK,and Akt were detected by Western blot. The cell viability was measured by MTT.  Results
Treatment of L-02 cells with Andrographolide increased the expression of mRNA and the activity of glutathione-related en-
zymes such as GPx, GR and GST. Andrographolide also induced the phosphorylation of Akt and ERK, but there was no
difference in the phosphorylated levels of p38 and JNK.Further studies with PI3K and ERK specific inhibitors LY294002
and PD98059 confirmed that both molecular pathways are critical for the nuclear translocation of Nrf2,the increased enzyme
expression and activity and the beneficial effect against oxidative stress induced by Andrographolide. ~Conclusion An-
drographolide prevents ethanol-induced damage through the modulation of PI3K/Akt and ERK pathways involved in antioxi-
dant enzymes GST,Gpx and GR regulation.
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1.1 KIEHA ZEOEMNER(AD, 585 90281) |
L.Y294002 .PD98059 14 H Sigma (St.Louis,CA), Anti-
AKT K #i MR f-AKT (p-AKT) , anti-ERK1/2 J% # ik
f£-ERK1/2 (p-ERK) , anti-JNK1/2 M #i R 1k INK1/2
(p-INK) ,anti-p38 M W§R{k p38 HLiAkIW H Cell Signa-
ling Technology, Anti-GPx,anti-GR,$TZ % ADP 2%
fitf (anti-PARP) Ke¥iAd: & 7321255 H 2 (anti-
GRB2) 1§ F Santa Cruz, RNA #2 Bt % & 4 B
Qiagen, S %€ it PCR BT 5190 i L1 A4 T8 1,
dNTPs J i S5l H Promega , Taq i H Roche
1.2 {HpEiEFE 54038 N 4 20 B PR 1-02
(ATCC,Manassas, VA) R & 47 10% il 4= 17 , 1%
WA B, 1% 7% & B, 100 U/ml 7 % & M
100 pg/mLAE %5 Z B9 RPMI-1640 3 & T & 5%
CO, MHIRRGFRAEH 37 C &M FHE %,

1.3 BRtERFEFEBE(CST) RETRLYEE
(GPx) JEREE(GR) BENE ML FEZ RS
H PBS kI F 800 rpm 5.0 5 min 3K HUAH M IT
VE, B S O B TR % R (& 20 mmol/L Tris,
5 mmol/L EDTA #1 0.5 mmol/L #iFEZLEE)2 mL, &
7 IFF 3 000 rpm Z54F T B0 15 min, FRICETE
F GPx Ml GR IGEME . GPx Al GR G E 2 I

351

S SCIRAR AL M 7 B HEAT Y GSH I I A 4 R
Biovision 2% &) 32 HE A9 F] & ¥ 47 ( GST Fluorometric
Activity Assay Kit,CA) ., TEIZIAF & 824t T —Fh
JeBl monochlorobimane (MCB) |, ‘& 8 5 4 bt H k4%
Seh A ARLE ARSI MCB R & AR5, 43
SEALBGAIFUIR A GSH 454 )5 , 7E 380 nm Kk
WA R R WE (5, 1 2k I 5265 B ] 3 I o
GSH Tk,

1.4 RNA{REUSSERIER PCR >RH] TRIzol i
FRUPLIAN ML A RNA, I i e 5 DNAL A
10 mmol/L IE [a] F1 Sz [# 51 ¥ L & SYBR J&
(Invitrogen, Carlsbad, CA ) , SZ B %€ & PCR F ABI
7500 EEATYHE  PTHEZRAF 94 CHUAENE 1 min, Bl
JEEALLT 40 M E#R:94 C 1 min, 58 °C 1min,
72 °C 2 min, AT HBGI AT . GPx, forward
5'-CCTCAAGTACGTCCGACCTG-3’, reverse 5'-TAG-
GAGTTGCCAGACTGCTG-3"; GR, forward 5'-CAGT-
GGGACTCACGGAAGAT-3', reverse 5'- TTCACTG-
CAACAGCAAAACC GST-3'; B-actin, forward 5'-ACC
CAC ACT GTG CCC ATC TA-3' ,reverse 5'-CGG AAC
CGCTCA TTG CC-3', Z5HLL 2724 FIR

1.5 ZFEHRES Western blot 734 4 i b PR 25
WJE, TG PBS VR, R Pierce £t 1355 & £2
IR S A A 1, I H A R S
ASERBU 2xSDS EARZEthR AL T 5 min, 20 pL
HEHT SDS-PAGE, HLIK A5 R, H H iy % B 3
TEIRETAE R I 0 F 5% IR Wk 2= ik £ FA 2 h,
Ja AR — T 4 CHER T8, IR A ECL %0t
( Millipore, Billerica, MA ) | . 5% ( VL. Chemi-Smart
3000, Viogene BiotekSunnyvale,CA) , Ff->KH Quanti-
tative One 34T K FE 44 .

1.6 MTT & MAREENE KA MTT k0 Hréig
W, BB, B3R T 96 fL AR bRy L-02 40 i
(1x10°/mL), 4 0 ~ 30 wmol/L AD Fl 10 ~
500 mmol/L Z BEAE ] 24 h R, S8 5% 1%, A
100 pL MTT & (B 10 pL 10 wg/mL MTT 90 wL
Wi M) 37 CHRZLIFE 2 h, WEES ARG MA
100 wL DMSO %, 7847 7% T DL i W 8, OF T
570 nmif <AL I 2 H G BE ( wQuant , Bio-Tek ) , Jf:
TR 2 LA T35 P (CREXH T e = Ab B2 WY B/ %k R
HWSEEEX100% ) .

1.7 SitESHr RJH SPSS 17.0 Gtk ik vefT
Bl b AR T Y B br i 22 R0, Z 41 T
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0.05 HESFAHEIFE XL,

2 &% R

2.1 AD biAZEEAEERFAPMEH GPx,GR # GST
i ERTRY TP AESE AD AP EEHY B

1401

B EAM
B A (mU)

I~
=
T

20t
0
AD(umol/L) 0 5 10 30

E1

SRS FF AR A 6 %, T RE T AN P9 ROS 1)
KT R R AR R ALD KA EERE,
DAL X 240 6 PR e 4 A/ i 25 T 1 R O il 25 1) 3%
PEHEAT TREI, 255 1 frs, 45 75 pmol/L,
10 wmol/LF1 30 wmol/L AD W¢H 24 hi5, Bi& AD
W R A% | GPx (GR 1 GST F il I76 M 228 48 v

wow

o] N
T 1

|—|*

Do
(=T
T
*

BB (L)

RN EHPCR

o
th
T

0.0
AD(umol/L) 0 5 10 30

AERE AD EiF GPx.GR #1 GST HIEgE 4

A ANFEMRIE AD XF GPx 1 GST BEIEYEAIFENE ; B ANFWRIE AD XF GR BHEIERIFEM 5% IE2H (0 wmol/L) FLAE, = P<0.05

2.2 AD R #AF4RAE A GPx,GR #1 GST mRNA Fi&

K SERT 2 it PCR Al 7 H R IA AR, 4581
s, AD ZbFE  GPx,GR il GST mRNA kK F
Bz m (E2) . PLESSRIR S pmol/L 10 wmol/L
F130 wmol/L AD BEFZMI GPx,GR 1 GST mRNA 1
HHARIL,

=G5

— X
250 565
£ 200t x

e

—
N
(=

%

mRNA FXJ %Kik

* = ol
0 J_H IH
0 5 10 30 AD(umol/L)

B2 ARERE AD L GPx.GR #1 GST mRNA &ix
5%} 4 (Opmol/L) ML , * P<0.05

2.3 AD {2 L-02 4R Akt F1 ERK BEER{K
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2.4 AD £ PI3K/Akt #1 ERK B 21F S Nif2 ¥ 8 iI
K H LY294002 5 PD 98059 TiACHEAHAI 1 h J5, 40
A% Nef2 & it B R IR F AR AL PR, 10T 2 PARP
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GR H1 GST Wyi75 2L (& 5A) . Ak, LY294002
F1 PD98059 4b ¥t 5E BH & Hll 55 AD Xf GPx, GR HlI
GST {EHE sz ([ 5B.C) .

2.6 AD #iE PI3K/Akt 1 ERK & 3£3T Z B2 BT 2 28
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AD & M FLZGAE 1) 58 00 3 v AR BRH Ol i —
THERAEA Y, A AT IEUESE AD HA AL N
AR RVER, LRI T RE 58 bR B A G, A
SCHEH AT ST R 3, AD W] ESE S OE N2 |
i HO-1 FE IR KA XF £ W BT SO 240 163453 1) P
VEFIL ) AEARBFZE v, 5T AD 25 40 AR 34 T Y

PUEAAH CEER P b4 T T 40T, A I BT
AL DEH IR S HAH DGR 4n GR  GPx 1 GST 7E
FEPUAFI AR A R ER A Th R ERERZEAEH ., GST Al
GPx FEZ 5kt & k® ™ i GR £EH S5
SEACTIA B H R B A DR A R S
RAEEA N B O h B EZEH, APRBE
B, AD AbFEJS 4PN GPx .GR LA K GST A9 I5 : |
mRNA J 8 42 38 7K - BH 44 5, iX 3R B AD RE
7 GSH AHOCHEEE N 1235, XM EIRE AD A3 )5
A i [F] I 75 S 3 e 480 fAF DG 35 PR 5 bt S A 8
it

HHBE SR AD AT J0E A2 s K Nef2 1775
T HO-1 835, ZIEH| Nef2 BB 32 s 5 8 %
i MAPKs #1 Akt B 45, JF 5 H 22 B2/ I A TR ik
FERBER AL A O R IR I S X 3k S AT T
MEL, SR B AD AbBE AT B B35 S Akt A1 ERKs
FIBERR AL , 1 XT INK, p38 JGHA W52, B 5 il i ok
I ERK A1 PI3K ¥ 5 M 49 il 7 PD98059 il
LY294002 AbH5  AAIA% N Nef2 7KF- B @ s, &
Bl Nef2 19 396 A BT ERK A1 PI3K, It 4h,
PDI8059 #l LY294002 4bFRJ5 , GPx, GR Hl GST i3
IA R iE M  iX 220 Nief2 F1 GPx, GR H1 GST Z [a] ] fig
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xR A B R PR R RE RS B A AL
WA, IR 5 X AD A0 IO VR R AT TR
T, AR TR S 45 0 R, AD Kb BR S AEPH 2 b
T COBER AR . (Rl SR H] ERK B PI3K 41 51
AP, AD X 40 ) PR A RN T 2K 3X B AD T
BTSN EEE S ERK 1 PI3K BYBLE A X

B2 ARBRFEIESE AD R 3 5 AT 40 M 1 B A Ak
Titie , NI & % & B T B0 S Ak D AR S VR 3
R VE A # T PI3K/ Akt F1 ERK 3 5% (19985055
Bifi 5 75 Nef2 R A07, J5 # nl g oo S R i AL
il 9% GPx,GR Fl GST 3Rk, el L BEXT T
A EETEVE T, I, AD BR T A B0 A R
BRELN A1, T A Bt ELA 18428 20 it A 15 5 308 8 1) 4
FH N EA 55T 2 B B SO 40 e s i v e
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