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1 #RFAE
1.1 #HREiKH

A LA F2E R AL G MR W,
HREK293T 4l , i [ B} 2% Bie 20 i % ; DMEM {1
B 3% 25 Anti—-GCLM ,Anti-NQO1 ,Anti—-HO-1, 1t
R FER AR A 3-(4,5- " F SLmEmk-2)—
2,5— R FE DU S MR LR (mtt) B K, 2€ [ Gibeo 2
] ; Lipofectamine 2000 % % i 7 & , Invitrogen 2
Al 5 92 6 R B A5 3 R 2 i) & , Promega NEIRP
DU H 3L 2, e (TEMED) , b Vi i A= 49 15 24 Bk 57
AR AL BUT FEXT 28 ) (TBHQ) , 36 & Sigma—
Aldrich 24w 5 8 F 0] 7], Cell Signaling Tech-
nology 2\ H 3 85 H 24 f# W . F i/ B IgG-HRP, /L.
IRILEEAE W A A BRA B 5 Anti—-GAPDH,  SC#Af
A= MR A BR 2 7] GCLM \NQO1 HO-1, %k
& (At 50 AP B A B2 W\ (Proteintech ) 5 FH 22 7%
(LSS ENERIASE A CNE A NS SE O] N
P-4 -l CEMEE AR ESRE =2
Pk 35 1 22 5 s, Y Ol bR, L IR AR R A
B2y ®] s DPPH A H &L (3 B2l ) , TCI( 11 ) 1k
BT % S AT BR S
12 UEHEH

Agilent1290-6470B ¥ AH £ 1% 5 1% 16 FH A, €5
i M (ZORBAX Eclipse PlusC18,2.1 mm x100
mm, 1.8 um) , ZHEAR R () A R 7] s DHP-
9052 fH KT R4, LigHERRHA A A VS-
840K (U )/1300L(-U)#a 4 T AE 5 , 2 2 BF 5 ey
A PR 7] ;BPN-80CH (UV ) CO, 4fi ] 85 57 46 |, # 45
B —FE R ZALEE () LA BR 2 A jiMark £ 3
AEMEAR Y\ Trans—Blot®SD % AL, 11 5 A4 iy & 2
(LU PR ] (Bio—Rad) ; CR21G 1T & i ¥4 R

UL, B 7 (DA BRZA A CellMini—Protein 5 H
Ik R4S, TLAILTRHE A R Al ChemiScope
6000 Touch — A=Ak 2% & 5 R gt , 1 B
Bl AR A R A F]

1.3 Fik

1.3.1  FEAEZTAC AL P B S0 R Bk BT o
5 g WAEE LA M B THEOE I 40 10 mg
27 Y Z i, 10 mL # 4K, 50 C& 1T B R 90
min, $EBEEAE . 75% C BT R B, BB LR 1
20 A 5 BE R 400 W A5 B[R] 24 40 min, 6 000
r/min #.0 15 min PR3, W46 5, 2 % 50 mL, B
S BRI A RE PR AL G R R

1.3.2 LA £0A 2 P B AL 5 1 1 1
1.3.2.1 K7k WA 835 5% 1449, ZORBAX
Eclipse Plus C18 # (2.1 mmx100 mm, 1.8 wm) ;£
IE 40 C; HEFE 2 wL; J# 0.3 mL/min; Jit 3h 4
A-2 mmol/L. & R ¥ ¥ W ; TR B AH B— i 5 B B2 Uk
B 2 7 :0~15 min,30% B;15~17 min,30% ~80%
B;17~20 min,80% B;20~21 min,80% ~30% B;
21~25 min,30% B,

Ji 15 25 R R F W55 B 1R, IE B T4 4
R, 22 S W SR EE 250 °C; TR AR
7 7 L/min; 448K S (lon Source Gas 1)
206 850 Pa; #§ <& 325 °C; Wi & 11 L/min;
B R IERL 3500 V., AL 3000 VB
R ERLE 0V = 500 V.,
1.3.2.2  4iilAnuEii sk 2l R W) 8 Fl 3
FUE AT A AR R R R T
A NS MEE Jo) NEE o] SIS 3 REN
PR P — ik | = TR P2 P R A v i 2
R T AR A AR AR TR P R e N A AR )
e BECH A 100 mmol/L B FRMETE TR A 21
EARAZR 10mL AR, MBS 2 pg/ml f5
D AE o LA M i JBT 5 v B2 A S Al Ak s, DA T AL
DAk bRz il AR 2
1.3.23 K% ERE  BURERE N 2 pg/ml 1)
TR A ARV TR, HEAE 6 UK, AR A8 2 1k 1) JOT o Y 4 )
SR 8 ol 1 B2 PRS2
1.3.2.4  [FICREEE 1) B 2 A R AR
it HOI A (] 9 B2 1) 1 2 B2 TR 5 b TV R
FE 3 AR BE KT & A B R AR I i TR A
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1.3.3 483 HEK293T 40 )8 76 DEME 85 3%
Fp iR, HLL 10%06 248 g (100 U/mL 65 %5 %
100 mg/mL 5 % % . F 40 M E T 37 CH 5%
CO, PIFE IR, RF1~2d 1 I,

1.3.4  HMWE 3 0E A MTT I v 0 6 40
6 UK HEK293T 4 LA 1.0x10° 4~ 41 /L 1%
W EEAEFPTE 96 fLAR TSR 16 h, KRG FE LR
B, ImACRTR R EE AR i & RES(0,5,10,20,50,
100,200 wmol/L) 100 wL 4k£: 155 24 h, 24 h )&,
PR FE RIS, BALMA 10 pL MTT (0.5 mg/
mL), & F 37 CH 5% CO, ¥ 3% 4 h, RIG k& &
A MTT B 2% n A 50 p. DMSO, & T = i
10 min, {4 2 DI RE A AR A 5 % K 570 nm 4b 1)
WOCEE(E (OD) . 4 A7 54X (1) 5,

éﬂiﬂ@ﬁ?ﬁ%(%):%ﬁxmo (1)

A A——RES fEH AR OD ;A ——
XT LE 4 L OD fHL
1.3.5  ZENE MMl I ARG 5 F El i A ik
PRSI 2 2% 1 /i AR 2209, 1 3 770 & 42 B
ARE Fi AL, ¥ BEBF 7% 4L J5 i 50Ok AR R i A #)
HEK293T 41 fifd i (55 L 5x10* A4 ) , % RES
ik 4351 10,20,40 wmol/L, [ A5 fL
A& A W R 10,20,40 mol/L 1 12.5 wmol/L
TBHQ LA KX B ZH i 85 57 LA W 500 pl, 7240 i
Wi FR AP Ak S5 55 24 h, WFREZ N 2 mL 55 97 2+
0.2 pL. DMSO, #RJ5FE R IR 3k ve ik 1E 24 FLIL
A 80 L 2L A MY , 244#% 30 min, 4 i 5 4>
W o B 80 L T 96 FLARH , F £ ) RE Wi A5 [ 4G
P BR, e 100 /AL K L 5e 5t K i
PEATREI A 100 wL/AL I B 58 R Bt A7 4
T T 1) BB A A i 1) XL2E ' 2R TG PR AL
1.3.6 AT &E 6 Ml .= 14,
500 wmol/L. H,0, 41 .10 wmol/L. RES+H,0, £ .20
pwmol/L. RES+H,0, 4 .40 pmol/L. RES+H,0,,12.5
pwmol/L. TBHQ 21 , ¥4 55 37 b i di i 5% % L3, 4%
590 XS 7 P 2RI A [R) VR R (A7), Ak s o
18 h, TBHQ 1> B4 X} B 20,500 pwmol/L ) H,0,
VR AR AR R G R A7 40 R ) 4

BB e BE D 7, G — W B, B 100 L 2 AR, 0
A LR i, A RBUEE 401,100 CH K& 7
min, —20 CIKFE IR .

FWC T B 12% 09 7 B, il & 5% 1)k 4
i, B R R 20 we, FUIK SR A THE 80V &
Maker 4571 730 W1, B i R i 28 120 V, 35y 1 51 38
O3B SR A kK, SR T AL K H Y
B F RN AR LA [a] R 18 A R
% PVDF B, 5554 PVDF JBE T 5 71 b &
1 90 min , il A—#T(GCLM .NQO1 .HO-1) ,4 “Cl#
B MA S, E R K F 60 min, TBST ¥
B 5 minx5 K, Bd® ECL Kt , BiElFE 1
min, >R — R XA ROCBUE R G4 R
1.3.7 &AM ALIRE:  DPPH A 3k 7 4 56
Z: 2% SCHR[17 18] /) J7 3 9 RS AR el 3l « i & o 44k
W PN 1x107° g/mL #9 DPPH ¥, B 2 mL B &f
i & /Y DPPH %W 5 2 mL BEi IR &, FTrIRAT,
F R Y 30 min, FEUE S 517 nm A0 W 5 B
(OD {),VC K BAMEXT A8

DPPH [ 375 5 3% (% )= 1—%%00 (2)

A A—2 [ X OD A ;A —FF
OD fH ;A ,——FIPEXTHE OD 1H .
1.3.8 b 50 i H SPSS 22.0 #4722
50 E VRS T (P<0.05, 25 5% B3 s T R 17
3UCEAT, DN 25 J LIS B A bR i 22 om . IRE
H Origin 8.1 1 Excel 2016 #E17 & (KM,

2 #HREHH
21 TEAKRPFEEAERST ST
211 AEAR LA A RE AR AL W) M S5 R 4y
B BT R 8 B A R AT A W b v Y
HPLC-MS 3% K], 73 5102 F B2 A R | A
RAEREPEE, AR R FRE -4
fik SN EE B RE R = OB B
K 2 Je B R LD A TP BT AF AR 0 L2 T 2R S
YIRE 4N () HPLC-MS @3 18], an i w] L A
an P DL B AR A R B Y
A AR YR T BT & o 3o 23.64,
172.27,83.02 ng/mL, fE/E£0 K FHEE AL G Y
TS o3 A UL IR 3, B A R | A I S
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Fig. HPLC-MS chromatogram of resveratrol standards
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Fig.2 HPLC-MS chromatogram of resveratrol samples in peanut red coat
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22 7 R B 1 0E R 43 ok 389.1,243,227 miz,
T B TR A9k 227,159,185 milz, bikgsHE 5
HEE P Y | H R A2 R X 2P s o i

®1 SHBEEAMEMEMKTE
Table 1 Standard curve equation of eight types of resveratrol

AR S = )2 g A2 A8 % & (R?)
CE & 20 ¥=9.388721x+40.135293 0.99998988
At d 3P B y=5.248504x+14.376092 0.99999980
B K AL B y=12.474244x+89.818767 0.99999784
ENCE &y y=8.419386x+50.834028 0.99998647
G 3 F B -4 -V B ¥=41.791192x+128.49336 0.99998793
EAZK y=121.108599x+283.518837 0.99999601
CE S y=4.679622x+55.270653 0.99989566
ENOFS-F &) y=212.026288x+1722.839477 0.99781496

213 MEHEEIRE hE2 A, ARESEY A
UASE Sl -NEVT A Wb WS o) NEE o)
A-Fk KR AR =W =B RARE

R2 SHMARAEBEEEKBEAR

ﬁ? o

P 6 YA 5 B AR X BRI 22 (RSD) /N 1.5% ,
T B A 3256 SR FH A0 A 2 B R I 0 ) R 9% R 4

Table 2 Experimental results of eight types of resveratrol precision experiments

o T 2R /g ml! 3 E/
EE S RSD/%

1 2 3 4 5 6 pg mL!
CE & 25 1.85 1.84 1.84 1.86 1.88 1.85 1.8533 0.81
EWIA-E &3 1.64 1.65 1.62 1.61 1.65 1.67 1.6400 1.3
B KA B 1.72 1.71 1.70 1.70 1.71 1.75 1.7150 1.09
CENCE & 1.95 1.99 1.94 1.98 1.96 1.98 1.9667 1.00
G R 5 B4 Bk 1.55 1.58 1.57 1.55 1.55 1.56 1.5600 0.81
EAK 1.62 1.62 1.65 1.62 1.61 1.65 1.6283 1.06
CE g e ] 1.65 1.63 1.62 1.61 1.63 1.62 1.6267 0.84
ENY P S-F &y 3 1.54 1.57 1.55 1.56 1.53 1.56 1.5517 0.95
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2.1.4  [IRKE 3 3 RT3 Rl
B 7 20 AR YR e 98% LA b, dm{E

101.90% ., [nl Wi A5 ] 452 32 A AR A, 158 D 3 e
i

®3 MiRERER
Table 3 Method of standard recovery results

R & 5 B4 FMhg-ml A Fmg-ml!  FEFEMNEF/mg-ml! =l # /% ¥ ek £ /%

G KA B 1 23.64 30 53.27 98.77 98.58
2 23.64 50 72.60 97.92
3 23.64 60 83.07 99.05

CE & 25 1 172.27 30 202.14 99.57 98.23
2 172.27 50 221.17 97.80
3 172.27 60 230.66 97.32

VEN-E &8 1 83.02 30 112.90 99.60 99.03
2 83.02 50 133.97 101.90
3 83.02 60 140.38 95.60

2.2 RES ¥ ARE & ER#Mzh1ER

37 AL RES % HEK293T 40 fifd i) 5% i |, ik
177 4R IE e . WKl 4 Fios 4 RES AR
T 50 pmol/L I, X 20 i 34 5E I AT BH B,
Sh, 24 RES #&J¥ o 100 wmol/L B, 41 ifg 38 5 52 %)
B MH 100 wmol/L F1 200 wmol/L 22 [H] £5 78 ¥
FEMRMINE SR o HI 253518 (61.34+4.94) % F
(56.95+3.92)%,

WE S Frn , TBHQ 41 1 3 sl % 5k X i 2l
1) (12.73+0.35) % ,RES % F ¥ J¥ 4 10,20,40
wmol/L B} % 2l i £ 2 S X B 4H 1% (3.09+0.05)

125 -

0 A T R
Cell viability/%

FE:NEE ) 037d) 3
RES concentration/pmol - L
e FOR P<0.001 (5% IRALAH L) .
B4 HZJ|ETFTARKE RES 24 h J§ HEK293T
M FEE
Fig.4 Survival rate of HEK293T cells after exposure

to different concentrations of RES for 24 hours

(7.67+0.95), (10.48+0.35) 5 , 2 B 1 B & () ARE
AT (P<0.01) , Jf HL 52 500 B AR A
2.3 RES 3t Nrf2 T EE X EE A RIEHNZIT
2.2 TR B 45 R R RES 7 KL ARE i
HEEITEE, dhSL R H e BRIl )7 i, #R9C RES
X H,0, 755 10 A AL 545 Nef2—ARE 38 % T i ¢ i
FEH GCLM \NQO1 F1 HO-1 AR ME/EH . 45
K 6 Frs ,RES AT LI Nif2-ARE 15 5 18
% DL S0 S 40 AR A G R TR Ak . gl 7
FiR 76 HO, HIECT , 10 wmol/L Y & & fE 4% 1 1
AN NQOT Fl HO-1 A9 8 (7K F-, 20 pmol/L 11

AR X 5 S 2R it 0 Pk
Relative luciferase activity/%

RES i
RES concentration/pmol - L™
215
Group
5 RES xf ARE #i& 2z

Fig.5 The activation effect of RES on ARE
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WEREYS RN GCLM MR FkF, JFHY 3k ISR RES W] LU i Nef2 #00 Bt 480 1k 25
SR AR OC R . SRR RES i Bl T FOE SV
H,0, Hl# F ) GCLM NQO1 Al HO-1 3 A ) %

GCLM ‘—————4"—.—

NQO1 — — —

—
HO-1

CATDH s WS S S S S—
1 :GAPDH 42 ;GCLM \NQO1 . HO-1 41 % A4~ £ 4l 4K IR 45 11 41,500 pumol/L H,0, 41,10 pumol/L, RES+H,0, 41 .20
pwmol/L. RES+H,0, 41 .40 pmol/L. RES+H,0, 41 . BH 1 X} fi 2

E 6 AEiRE RES &#EF GCLM.NQO1 fl HO-1 #y &% E
Fig.6 Expression maps of GCLM, NQOI1 and HO-1 after treatment with different concentrations of RES
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4 :GAPDH A 2 ;GCLM \NQO1 . HO-1 41 %4~ Z i Ik R 25 H 41,500 pmol/L H,0, 41,10 wmol/L. RES+H,0, 41 .20 wmol/L. RES+
H,0, 28 .40 pmol/L. RES+H,0, 21  FHPEXT A4

B 7 RES xf HEK293T 42 GCLM.NQO1 #1 HO-1 #3t RiX =K M
Fig.7 Effect of RES on the relative expression of GCLM, NQOI and HO-1 in HEK293T cells
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\ N N “—p 2 60
Wit E ALK S B A LTS PR AR il 8 Fr géﬁ
7, RES LAF SR ) 535 Bk DPPHL 1 i 3, 76 =5 T +RES
3.2 mmol/L, I 7 % % ik #1 (80.3740.76)% , I H. % 7 2f =Ve
0 1 2 3 4 D
3 ﬁ *ﬁ 5 -LTJ' -L@ Concentration/mmol - L™

Fig.8 Scavenging effects of different concentrations

= T A gl 7 it A, H
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Abstract Objective: This experiment analyzed the resveratrol composition in peanut red coat to investigate the antioxi-
dant effects of its main component trans-resveratrol (RES) on human embryonic kidney cell 293 (HEK293T) and its po-
tential molecular mechanism. Methods: The resveratrol in peanut red coat was extracted by ultrasonic—assisted enzymatic
method, and the constituents of the crude extract of resveratrol in peanut red coat were analyzed by high performance
liquid chromatography—mass spectrometry (HPLC-MS). The highest toxicity of RES on HEK293T cells was detected by
cell viability assay, its effects of Keapl-Nrf2—ARE antioxidant signaling pathway was detected by luciferase reporter gene
assay and Western blot assay, and its in vitro antioxidant capacity was determined by DPPH free radical clearance. Re-
sults: The results of HPLC-MS showed that resveratrol glycosides, paclitaxel and RES were contained in peanut red coat.
Since resveratrol mainly exists in the form of trans—resveratrol in nature, RES was selected for the subsequent experi-
ments. The results of cell viability assay showed that the highest non—toxic concentration of RES on HEK293T cells was
50 wmol/L, and the in vitro antioxidant effects was concentration—dependent. Western blot results showed that RES in-
duced Nrf2-mediated expression of three target proteins heme oxygenase 1 (HO-1), quinone oxidoreductase 1 (NQOI)
and glutamate cysteine ligase (GCLM). In addition, the results of the DPPH radical scavenging assay showed that RES
could effectively scavenge DPPH radicals and had in wvitro antioxidant capacity. Conclusion: The major components of
resveratrol in peanut red coat have antioxidant effects on HEK293T cells and can activate a potential antioxidant activity
through the Keapl-Nrf2-ARE signaling pathway.

Keywords peanut red coat; resveratrol; HEK293T; high performance liquid chromatography—mass spectrometry (HPLC-
MS); Keapl-Nrf2-ARE signaling pathway; antioxidant



