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ABSTRACT Objective: To investigate whether resveratrol (Res) can inhibit low-dose hydrogen peroxide (H,O,) induced proliferation
of lung cancer cells by down regulating the ERK kinase/extracellular signal regulated kinase/proto oncogene (MEK/ERK/c-Jun) signal
pathway. Methods: The effect of H,O, on the proliferation of lung cancer cell line NCI-H1395 with low-dose 20 pm H,0, and after
adding MEK blocking agent U0126 and Res were detected by MTS assay. The effect of H;0, on the phosphorylation of ERK1/2 and Akt
protein and the effect of H,O, on the phosphorylation of MEK, ERK1/2 and c-Jun after adding Res were detected by Western Blot. Results:
Low-dose H,0O, could promote the proliferation of lung cancer cell line NCI-H1395, and H,O, promoted the proliferation of lung cancer
cell line NCI-H1395 by activating the phosphorylation of ERK1/2 and Akt protein. After adding MEK inhibitor U0126, the effect of H,O,
on the proliferation of lung cancer cell line NCI-H1395 was decreased (P<0.05). Res could inhibit H,O, induced proliferation of lung can-
cer cell line NCI-H1395. After adding Res, the effects of H,O, on the phosphorylation of MEK, ERK1/2 and c-Jun protein were decreased
(P<0.05). Conclusions: Low-dose H,0, can promote the proliferation of lung cancer cell line NCI-H1395, and Res can inhibit H,O,
induced the proliferation of lung cancer cell line NCI-H1395 by inhibiting MEK/ERK/c-Jun signaling pathway, but the specific mecha-
nism still needs further study.
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F % (Mitogen activated protein kinases, MAPKs) fff i 7 ,
MAPKSs 3 [1 51 3= BEAF A i i (2 B R A {7 5 38 R A
20 8 B R T AR e SR R O 0, A
(Resveratrol , Res ) /& Y Hif ifF 5% 5 2 (1 Z B ) ot , JLELUA (R k4
A B AT A SR IR VR >, RS % R Res J i 4 4L
YEHIRTLA A2 ROS,  JEHIETEAFTE a0 Bk V8 A AL T
Res ] LU3E 1o 4 Ak 340 Jir 38 S 410 1 e A M g 15 780, SR T, I
A 5 Res WGBSR AAAES L ABFSEIMATIRIT Res 2 AT LA
T MEK1/2 A5 ERK1/2 B & Ak il i) HO, 42 fili s
YUAEIEFE R AE AT, LA R e AR SR R , 25 SRR E T .

bR

L1 EEiKH

p-c-Jun(Ser63)¥i 4 , p-ERK1/2 Hii4 ,ERK1/2 $i /4 , p-MEK
Fitk ,GAPDH —4i, i Hi¥iik (Abcam, USA,ab7628)
U0126,MTS assay kit(Madison, WI), £ 1 £ B 5] & ( Thermo
Scientific, USA ), Ifi. 3% (Gibco, USA ), DAB i 7 £ (22 2 K, iy
), BrdU Zuffa g ge i i) £ (ZL3E4E, USA ), MTS 41 fifa 4
FE iR & (3L, USA),
1.2 ZHE@

BRI AN NCI-H1395 SR F 1640 K535 (10%M54 1l
B H1%P AR ) IFT SR, SRR AR MR EE 95%,5% 4
Ak B ( Carbon dioxide, CO,),37 C 55244 .
1.3 MTS 3£I&

fififEAf NCI-H1395 5% 10° £ T 96 fLAR , iBE: % 24 h,
JINATCINE I 1640 35321 12 h, )543 mA 0 0,10.20,
50 A1 100 uM H,0,; 0 20 pM H,0,,500nM Res #l 20 pM
H,0,+500 nM Res; 0 20 pM H,0,,200nM U1206,20 uM
H,0,+200 nM U1206 4k£2555% 24 h 1 48 h, F435 32 A TG
MLTE ) 1640 K532 100 WL/ L, #EFEMMA 20 wL MTS, 96 FLAR
A CO, i3 h 9% 3h Ja, U 96 £LAk, WOEJE (optical
density, OD ){H 2 IR i FR{X (Synergy H1,Bio Tek )490 nm 525X .
A5 % =( 52561 OD {4 - X+ #EFL OD {f) 5%t #d$L OD
HAY LA * 100%,
1.4 BrdU £ R & 5846 i

H4 it 9 4 s NCI-H1395 L 1000 /10 min f) 38 2314 1k 25
O, B 1LSEP & i I ARSI (500 L), B0 % 2 ¥ (1000
x g/10 min), WEEANIECAE 10 & . BJE M 1.5 EP & in A&

FE R (500 L) H 240 A, IR AR 4°C  # B — U5 )
1.5 EP &Il AR (500 pL), 25038 2 YR (1000 x g/ 10
min), 1.5EP 4 il ABEWR (500 wl), 5 2 min, AR
1E 0°C 8RJ5 1] LSEP 45 I AR (500 ul) , B0 P64 2 K
(1000 x g/ 10 min), il A DNA Z8M: TAEW (300 wL) , JE A+
1E 37°C R8N 30 min, S8 J5 T INABEER (500 L), B0
YE 2 (1000 x /10 min), LAY (195 wL) HEE 41
JEHIA S L (0.125 we)FITC-BrdU Hifk, e, IR fEHE7E
4°C W5 E 30 min, PR BBREEHS R0 BT T sS4
HEPEE L o
1.5 Western Blot

fififE 4 NCI-H1395 1% 10° 8280 T 6 FLak i, R4 fa il
B¥ 24 h I, LA 20 pM H,0, 235113435 5 min . 15 min 30 min FI
60 min [ FHAR 2 0GR SR R 520 WM HLO5+500 nM Res
A35E%53% 5 min .10 min . 15 min .30 min £1 60 min BJ3EEE .
IR AR BCA T e, Bl aE AR EN
40 pg, LSRRG LA 80V HUEHEAT 12%SDS-PAGE B HL vk 43
AR IFIE] R 90 min, 5%/ NE WA £ 2 h, >R A TBST ¥Efé
5, BR 5 min, 4351 AT —4T p-ERK1/2(1:500) , p-Akt(1:
1000).p-MEK1/2 (1:1000) . ERK1/2 (1:500) .p-c-Jun (1:500) #Il
GAPDH(1:5000)# & — 7% , it BE AR 35 7E 4°C , R FH TBST PEHK 5
WA 5 ming 235 RS Z 40 (R B Lo 1:1000)4% R
KL 1 h JREARHEZE 37°C, TBST PR 5 min/ IR, ¥k 5 W, Vi b
LR SG AR AT i (ECL R F &), B 5 2R %I Ak
55 0r &4 (Fp[E, Tanon 5200) 1, H-¥ M F 1% = Lab-
Works4.6 #R #7537 o
1.6 FEitZEaHn

R FH SPSS 19.0 #RA4HEFT BRI W SR £ 2R
BORL, E AT E MRS, DIEE AR (xt s)Fon AL T
R AN 27 220 Hral 4 ¢ 16, KR bRiiise BN «=0.05,

2 R

2.1 /MFIE HO, Xt ffifE 408 NCI-H1395 185 220

F R 2 A G 2EE L (P<0.05), JiIIA 10,2050
1100 uM H,0, 55 Jifisis 41 Ml NCI-H1395 (3458 VE FH 1 30 4 4
TG FAR B3 (P<0.05) , 4n5% 1 iR, BrdU & A 5L, KW
20 uM H,0, 1 I Jifi i 40 M NCI-H1395 i 41 B i) 5 )l 58 2 484
TR, 20 M AR AR RS

& 1 /IMFIE HO, 3 FHELAE NCI-H1395 HEFEAIRI (xx )
Table 1 Effect of low dose of H,0, on the proliferation of lung cancer cell line NCI-H1395(xt s )

H,0, doses n Proliferation level of NCI-H1395
0 pM 5 1.00% 0.01
10 uM 5 1.42+ 0.12°
20 pM 5 1.86% 0.06™
50 puM 5 1.64+ 0.04%
100 pM 5 1.30+ 0.04¢
F 127.033
P 0.000

Note: compared with 0 uM, °P<<0.05, compared with 10 wM, "P<<0.05, compared with 20 pM, °P<<0.05, compared with 50 uM, ‘P<<0.05.



PREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol20 NO.3 FEB.2020 . 467 -

2.2 H,O, 3t 4h A NCI-H1395 A p-ERK1/2 #0 p-Akt A  h(P<<0.05), il A 20 pM H,0, 5 min 1 15 min B p-Akt & H
E R0 KOEFIk AN (P<<0.05), i 30 min 60 min [ p-ERK1/2,

50 uM H0, i, JIA 20 uM H,0, 5min B p-ERK1/2  p-Akt BB FKTES 0 pMH,0, M H2E S 41442 X (P>0.05),
B2 7K E- R IERE%, 15 min i p-ERK1/2 (92 FIKERBW 0322 s,

% 2 H,0, %} p-ERK1/2 #01 p-Akt B EKFEHIEMM(xt 5)
Table 2 Effect of H,O, on p-ERK1/2 and p-Akt protein levels(xt )

Protein levels of p-ERK1/2 Protein levels of p-Akt
Groups
5 min 15 min 30 min 60 min 5 min 15 min 30 min 60 min
0 uMH,0,
5.30% 0.75 6.22%+ 0.93
(n=5)
20 uM H,0,
(n=5) 1.76x+ 0.29 8.06% 1.22 572+ 1.15 4.70+ 0.87 7.34% 0.95 8.23+ 1.45 6.83% 1.06 6.06x 0.95
n=
t 10.029 5.474 0.859 1.389 2.233 3.339 1.170 0.319
P 0.000 0.000 0.406 0.188 0.044 0.005 0.263 0.755

2.3 # iUl MEK BE B 5 U0126 X% H,O, i S ffi & 40 B8 48 h B4 sane Jusgss, A MEK BHI#| U0126 J5 , 4

NCI-H1395 1858 #9520 Lt F 20 uMH,0,,24 h 1 48 h i 40 3% 1 B8 7 43 591 K el g A1
JA MEK BH W7 50 B PRSI s 45 2 22 A e it (P<0.05). N3k 3 Fis.

B X (P<0.05), 20 uM H,0, 1E i NCI-H1395 24 h il

% 3 MEK FEERF U0126 34 H,O, iF S At 4R NCI-H1395 B3 Ay (xt s)
Table 3 Effect of MEK blocker U0126 on proliferation of human lung cancer cell line NCI-H1395 induced by H,O,(xt )
Proliferation level of NCI-H1395

H,0, doses/blocker n
24h 48h
0 .MH,0, 5 0.11% 0.05 0.18%+ 0.05
20 wWMH,0, 5 0.19+ 0.02* 0.35+ 0.02°
uo0162 5 0.09+ 0.03° 0.26+ 0.01*
20 uMH,0,+U0162 5 0.11+ 0.01° 0.18+ 0.01*
F 10.155 42.739
P 0.001 0.000

Note: compared with 0 WMH,0,, *P<0.05, compared with 20 WMH,0,, °P<0.05, compared with U0162, °P<0.05.

2.4 &l Res Xf H,O, 35 SAfifEE4EH NCI-H1395 1E5E A 2200 51 s Res A B0 i 4 i NCI-H1395 AN HA (LS FEAE ], i
A A G X (P<0.05). 5 0 WMH,0, /] HF 20 pMH,0,, Res FJ ] H,O, 1755 (14 i 41 il NCI-H1395
[t,20 pM H,O, £ F il 40 i NCI-H1395 J5 2 A Ae 0 3950, A A9 SEFE RE 1 W] B AIR(P<0.05) . 1k 4 iR .

% 4 Res ¥t H,0, 5 SAfiE4HAE NCI-H1395 HEE AN ( x+ 5)
Table 4 Effect of Res on proliferation of NCI-H1395 lung cancer cells induced by H,O,( xt s)

H,0, doses/blocker n Proliferation rate of NCI-H1395(%)
0 uMH,0, 5 14.01% 1.19
20 uMH,0, 5 53.37+ 2.32°
Res 5 15.00% 2.22°
20 uMH,0,+Res 5 31.50% 2.04*
F 427.582
P 0.000

Note: compared with 0 uM H,0,, *P<0.05, compared with 20 uMH,0,, °P<0.05, compared with Res, °P<0.05.
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2.5 Western Blot #&iUANN Res j§ H,0, X} p-MEK #1 p-ERK1/2
ERKFHIM

20uM H,O, /£ F i 40 ig NCI-H1395 #£ 5 min, 10 min
15 min A1 30 min i p-MEK #11 p-ERK1/2 25 [ 7K S 34 38 Tl

(P<0.05),#HILTF 20pM H,O,, fILA Res J& ,p-MEK H)3E F /K-
TR AR (P>0.05), i p-ERK1/2 8 /KPR (P<0.05 ) , 41l
# 5 PR,

% 5 Western Blot #&il i\ Res J§ H,0, %t p-MEK #1 p-ERK1/2 T 57K EHIZ M (1t s)
Table 5 Western Blot assay for the effects of H,0, on p-MEK and p-ERK1/2 protein levels after adding Res(xt s)

Protein levels of p-ERK1/2

Protein levels of p-MEK

H,0, doses/blocker n
5 min 10 min 15 min 30 min 5 min 10 min 15 min 30 min
0 uM H,0, 5 1.00+ 0.01 - 0.90+ 0.02 -
20 uM H,0, 5 1.76x 0.29*  8.06+ 1.22 5.72% 1.15 5.70+ 1.10 1.01% 0.04* 0.99+ 0.02 0.98+ 0.01 1.01% 0.02
Res 5 0.30+ 0.04* - 1.00 0.01 -
20 uM H,0O,+Res 5 0.68+ 0.11%  0.29+ 0.11 0.85+ 0.18 0.35+£ 0.08 1.00+ 0.03 0.98+ 0.03 1.00+ 0.03 0.99% 0.01
F/t 79.834 14.184 9.355 10.847 6.320 0.620 1.414 2.000
P 0.000 0.000 0.001 0.000 0.013 0.552 0.195 0.081

Note: compared with 0 uM H,0,, *P<0.05, compared with Res, "P<0.05, compared with 20 uM H0,, °P<0.05.

2.6 Western Blot #& il Res f§ H,O, Xt p-c-Jun T AKFER
A1
JILA 20 wMH,0, J5 p-c-Jun & /KRN, 15 20 uM

H.0, ML, JLA Res Ji5 AT L] HO, 554 c-Jun 35 B
ALK (P<0.05), 4k 6 Fi7s .

% 6 Western Blot &0 Res g H,0, ¥t p-c-Jun & [/KERIZMM(xt 5)
Table 6 Western Blot assay for the effect of H,0, on p-c-Jun protein level after adding Res( xt s)

Protein levels of p-c-Jun

H,0, doses/blocker n
30 min 60 min
0pM H;0, 5 1.00 0.00 -
20pM H,0, 5 3.01% 0.54* 1.14+ 0.36
Res 5 0.16+ 0.04® -
20pM H,0,+Res 5 0.14% 0.04* 0.13% 0.03
F/t 124.361 6.252
P 0.000 0.003

Note: compared with OuMH,0,, *P<0.05, compared with 20uM H,0,, °P<0.05.

3 9t

TR AN R G AR S R AN bR T A
Sy B S A KR A LA S A2 AR 2 IR A B AT
£ H,0, 7=, H,0, B4 Bpk & H TR Z A fr - S 40
3 fE H AR S A B 9 Rz A K IR T2 R (EGF-R )17,
AT E BT H0, 75 NCI-H1395 4iifitgrh, sl Hob 2
R I S A A5 R C B G 5 R v (4 5 S AR 080, AR
FEFEHAT T 7E NCI-H1395 4l s st #2 0 HO, Friis M
3 % RN ARBIE S AT TR Res J& 75 HAT HLI 5 1 g
To AIRAE W 8505 & B NCI-H1395 4t i - 2 2
i ERK1/2 {5538 #% & FEVE R, Res a3 0] ERK1/2 [
PEAE AT c-Tun A8 1 DA o o T AN R 2 B A AR S L AR
AZF, MINHER MEK 1 ERK1/2 2 8] (32 LR £ 2t HL0,
AR 1) NCI-H1395 41 fifd 384 58 1o 2 v i) T B2 4G A5 5. [l i

EGF-R 7] DA% HO, BRIBN . {HJEXTF NCI-H1395 4iijifd
o H,0, B2/ EGF-R MBS LIA T5 1 — 2 2100

S KR Y SEIRAE B, Res 7] LUA 219 1% B ROS 24
s H SRR & Bk 22 i i R BEHRTS NCI-H1395
Y HO, Iifr SRR RS0 . A2 E AN Res 1221
SRl HT ALV T4 ROS Fr/- 51 ERK1/2 B AL, 55 %
Jeam s B MEK {9720 ARBF5E R B, inA H202
B S5 , 4 i MEK $52206 4k , 1 7 45 5t E B F-n
A Res A5 S| ERK1/2 {5538 % o MEK (2 16 75t
XAEERYE Cao L 4G SL 545 A, Cao L 46 A & B Res i
S MEK1 (1 ek BT ERK1/2 {5 5B, X g n]
e T Cao L AZ AR TR AIEAY Res (25~100 mM) 35X
PR Res 7] B4 sg i HoALBEIR (LA TR, 9140 Rafl-MEK
(EAS A R A R ARG & BUAE SR KT A T T, Res o AT AP
il ERK1/2, X#E—#E T Res /& HZ/EATE MEK, [FET,
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Res % c-Jun 3% PEAY 2 Mt BIMEK-ERK 1/2 ¥ NCI-H1395 4

JtasE b VR . U0126 1 Res 2SI ZR I 48h J i

FHIRCR 107 EL Res A4 ECR AN 2, P AR B A BF 2 45

ST DU MEK-ERK1/2-c-Jun {5 538 #% 75 H,0, fF7EY 251

X NCI-H1395 45 HA = EZAEH] . Res BUBTIME1E AL

AT BS54 T At R0 2 1 B AR M e 75 S B R

B IR A AL RS 200 PS3 bel-2 80% il Fas/FasL 5 5 i&

1 . L3 p21Cipl/WAF1 . F ¥ Survivin B 02% k7 {4 2 i 1L 2%

Wi caspases 2RI O, X UL Res 7EMMEIRYTH HA

TTER TN B, ASBISE & AR & Res HAHUBTHMIRCR .

Sebr b, BEAREZUIFEHE GE m R B Res ol LU 1 101

ERK1/2 A A0 IG5 X TR Res X b Z 125 o 7 ik

NWIE G B2 D RE TR R AN i . AT IR AR T

Res EAIEZ )5 , R Ve 2 R A8 AL, IR IR w5 A

TpHE— PR AT IAIE .
25 L RTIR /NI Y HO, T LU g 40 O 39 78, 117 Res

A LL# T 38 MEK-ERK1/2-c-Jun 5538 R 01 i) HO, X6 fii

SR AN B P S SR AT A 38 0 A 84 5 ) S8R (LR

PRBILH AT Fp il o B 22 S ik — AP AT L BIE
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