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Establishment of a drug screening model based on anti-oxidative response element
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Abstract: Objective To establish a cell model for anti-oxidative drug screening by using anti-oxidative response element (ARE) to
regulate the expression level of luciferase (Luc) reporter gene. Methods The recombinant plasmid vector pARE-Luc-Neo, expressed by
ARE-regulated Luc reporter gene, was constructed. The recombinant plasmid vector was transfected into human embryonic kidney
epithelial cells (Hek293 cells) using FuGENE® HD transfection reagent. The positive cells were screened by G418, and the positive
monoclonal cells were selected using the dilution method. The monoclonal cell lines with high activity of Luc reporter gene in response to
anti-oxidative protein inducer TBHQ were obtained using the Luc activity detection. The screening effect of the positive clones was
evaluated by resveratrol and curcumin. The effects of andrographolide, cryptotanshinone, silymarin, matrine, and polydatin at different
concentration (0, 3.125, 6.25, 12.5, 25, 50, and 100 pmol/L) on Luc expression level were observed. Results The Hek293-ARE cells
were obtained by detecting the Luc reporter gene activity, the Luc reporter gene expression was regulated by ARE, meanwhile there exists
a dose-response relationship between the expression level and the concentration of the inducer within a certain range. The andrographolide,
cryptotanshinone, and silymarin have significant induction effects. Conclusion The cell model for anti-oxidative drug screening is
established successfully and could be effectively and high-throughput for the preliminary screening of anti-oxidative drugs.
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Fig. 4 Effects of andrographolide (A), silymarin (B), cryptotanshinone (C), polydatin (D),

and matrine (E) on Luc expression (X+s,n=5)

HIER A %A N Hek293 4, 45 G418
PUHETRE, WPPIRAGRHMEANE. TR i
PSR —FE, TR N0 IS 10 25 A —FF,
PN E 7 S = R 1 R E B Ui 26 N T 1 )
PR, R BRFGREVZMG 4020 15 21 1 BH 1 40 ff o v e
b, SRAFBHME B e AN Hufk . TBHQ &b
SRESH, RS Nef2 L fEEE Nef2 198
HAr, I s ARE 454, i hréa i & e
JER BN, K B AN kRS TBHQ 75 S5
R Ja, gt Lue Mg, ikt Luc mkis
(*) Hek293-ARE 4l flutk, 15 R0 dn sy, $gm

T O ) R

AR R 2 R Nrf2 2K 1 S5 #EJE R NAD
(P)H: BRAEALICIREE 1. y- & BE DR R A AN
121 B4R A1 A R PR A E P, 22 %
T3 3 fif 25 Nrf2-Keapl 2 &1&, {24 Nrf2 5 ARE
ghty, AN 20 324 A -1 RIA RPN
Ve (2 i 5 32 3 Rl I ARE #5551
F AL RIE, MOERUX 2 MEAPx T i
SERERLIEAT YRR, 45 R K P Hek293-ARE 4 izt
RIS 2 RKE AP )S, Luc ERKFES
T8 W B L A 1385 S R B ROCR BB 2AEH



- 2116 - X X

Chinese Traditional and Herbal Drugs

HEaa BE158 201348 8

R, TS UE RS (A R o AR S I B 2 0 3
WBR BaFPFSil. K REZE SRR 5 F
2Bk, IECHNT ARE 32 Luc FIXM5 S1E
M, SRR FLEAN. BITSEIRK G A
A REFMFEFIEN, HE—@KREEEN SR
RERMCR . RUDXPUAL W)L 40 s 2L n] H
T HA PR PRI ) D T o

A IR RN Lue ik 75 A G
E NN IISE IS)ERST ik ) st G e 7S R (B
FAAS G, S50 BTl vl fig e 14 40 B ik [ A7 1E
R T RBCER > I, A ICAN BE A RS
Keap1-Nrf2-ARE {5 ‘5l #, s 72 EH] .

2iWTIE ST i R LR R A, T
B R DRUIROR R T A (1 R AR TR 2 i i
HAELEE . ALK HELN) Hek293 41 Rt
AR, HATIR AN i) 454 S H R AR D)
e, PELSERIYIE ANUE A PR TSR, A
) 1 i B 2R B AR R AN IR, AN ]
Tk T A AR X AN B AN R R
B PRI, BRI EDE . PRI, M
REME IR Lt S W20 mT e AR FH LA DRI e Y
(ST, DA AR BR 24 v DK RIS PR3k i 1 B A it
AR FH IS PR 1 A S A T — iy 24 ) v L 2

s, JERrprE L 29 e H AL E S A E
wE Y.
S E ik

[1] Matitim A C, Sanders R A, Watkins J B, et al. Diabetes,
Oxidative Stress, and Antioxidants: A Review [J]. J
Biochem Mol Toxicol, 2003, 17(1): 24-38.

[2] Petri S, Korner S, Kiaei M. Nrf2/ARE Signaling pathway:
key mediator in oxidative stress and potential therapeutic
target in ALS [J]. Neurol Res Int, 2012, 878030.

[3] Krajka-Kuzniak V, Paluszczak J, Celewicz L, et al.
Phloretamide, an apple phenolic compound, activates the
Nrf2/ARE pathway in human hepatocytes [J]. Food Chem
Toxicol, 2012, 51: 202-209.

[4]1 2 fi, BUHZE Nrf2/ARE {5 58 i K L 5
tEE A (1], hE 2 EAEEAR, 2011, 27(3): 300-303.

[5] Scapagnini G, Vasto S, Abraham N G. Modulation of
Nrf2/ARE pathway by food polyphenols: a nutritional
neuroprotective  strategy for and neuro-
degenerative disorders [J]. Mol Neurobiol, 2011, 44(2):
192-201.

[6] Muthusamy V R, Kannan S, Sadhaasivam K. Acute

cognitive

[10]

[12]

[14]

[15]

[16]

[17]

(18]

[19]

Nrf2/ARE
promotes antioxidant mechanisms in the myocardium [J].
Free Radic Biol Med, 2012, 52(2): 366-376.

B A8 Nrf2-Keapl UL RZEWICRERE [J]. HEZ
P4, 2006, 22(3): 360-361.

Lee J M, Johnson J A. An important role of Nrf2-ARE
pathway in the cellular defense mechanism [J]. Biochem
Mol, 2004, 37: 139-143.

BEHEHE, A HRAK. Keap-Nrf2/ARE b2 i £E B Abid
FEHRIER (0] WILEE2%, 2010, 32(7): 1113-1116.

Liu CL, Chiu Y T, Hu M L. Fucoxanthin enhances HO-1
and NQOL expression in murine hepatic BNL CL. 2 cells

exercise stress activates signaling and

through activation of the Nrf2/ARE system partially by its
pro-oxidant activity [J]. Agric Food Chem, 2011, 59(20):
11344-11351.

Dinkova-Kostova A T, Wang X J. Induction of the
Keapl/Nrf2/ARE pathway by oxidizable diphenols [J].
Chem Biol Interact, 2011, 192(1/2): 101-106.

Sun Q, Meng Q T, Jiang Y, et al. Ginsenoside Rb,
attenuates intestinal ischemia reperfusion induced renal
injury by activating Nrf2/ARE pathway [J]. Molecules,
2012, 17(6): 7195-7205.

Purdom-Dickinson S E, Lin Y, Dwdek M, et al. Induction
of antioxidant and detoxification response by oxidants in
cardiomyocytes: evidence from gene expression profiling
and activation of Nrf2 transciption factor [J]. Mol Cell
Cardiol, 2007, 42(1): 159-176.

Seo W Y, Goh A R, Ju S M, et al. Celastrol induces
expression of heme oxygenase-1 through ROS/Nrf2/ARE
signaling in the HaCaT cells [J]. Biochem Biophys Res
Commun, 2011, 407(3): 535-540.

Lou H, Jing X, Ren D, et al. Eriodictyol protects against
H,0,-induced neuron-like PC12 cell death through
activation of Nrf2/ARE
Neurochem Int, 2012, 61(2): 251-257.

Hara H, Ohta M, Ohta K, et al. Increase of antioxidative

signaling pathway [J].

potential by tert-butylhydroquinone protects against cell
death
oxidative stress in neuroblastom a SH-SYSY cells [J].
Mol Brain Res, 2003, 119(2): 125-131.

R EEE. ShDMIIEFF—IAR ARG [M].
5H. dbat: B RRAE, 2008.

Shen G, Jenog W S, Hu R. Regulation of Nrf2,
NF-kappaB, and AP-1 signaling pathways by chemo-
Antioxid Redox Signal, 2005,

associated with  6-hydroxydopamine-induced

preventive agents [J].
7(11/12): 1648-1663.
Cheung K L, Yu S, Pan Z, et al. tBHQ-induced HO-1

expression is mediated by calcium through regulation of Nrf2



%%

Chinese Traditional and Herbal Drugs

Faak BH158 20134E8 A <2117 »

(21]

binding to enhancer and polymerase II to promoter region of
HO-1 [J]. Chem Res Toxicol, 2011, 24(5): 670- 676.

Ungvari Z, Bagi Z, Feher A, et al. Resveratrol confers
endothelial protection via activation of the antioxidant
transcription factor Nrf2 [J]. Am J Physiol Heart Circ
Physiol, 2010, 299(1): H18-H24.

Ren J, Fan C, Chen N, et al. Resveratrol pretreatment
attenuates cerebral ischemic injury by upregulating
expression of transcription factor Nrf2 and HO-1 in rats
[J]. Neurochem Res, 2011, 36(12): 2352-2362.

(22]

Balogun E, Hoque M, Gong P F, et al. Curcumin activates
the haem oxygenase-1 geneviaregulation of Nrf2 and the
antioxidant-responsive element [J]. Biochem J, 2003,
371(3): 887-895.

Carmona-Ramirez I, Santamaria A, Tobon-Velasco J C, et
al. Curcumin induces Nrf2 nuclear translocation and
prevents glomerular hypertension, hyperfiltration, oxidant
stress, and the decrease in antioxidant enzymes in 5/6
nephrectomized rats [J]. Oxid Med Cell Longev, doi:
10.1155/2012/269039, 2012.



