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Abstract
AIM: To assess the effects of resveratrol as an
antioxidant against alcohol-induced oxidative
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stress and apoptosis in SH-SY5Y cells and ex-
plore the underlying mechanisms.

METHODS: SH-SY5Y cells were pretreated
with resveratrol for 24 h before treatment with
alcohol to induce oxidative stress and apoptosis.
MTT assay was then performed to detect the vi-
ability of SH-SY5Y cells in both resveratrol-treat-
ed and control groups. ELISA was performed
to detect the presence of superoxide dismutase
(SOD) and the level of total intracellular reactive
oxygen species (ROS). Flow cytometry was used
to detect cell apoptosis. RT-PCR was performed
to detect the expression levels of SOD,, SOD,,
catalase, PARP and Caspase 3, which are key
genes involved in anti-oxidation and apoptosis
pathways.

RESULTS: MTT assay showed that in compari-
son with control cells (non-treated with resvera-
trol), toxicity of resveratrol (25, 50, 100 umol/L)
towards SH-SY5Y cells was below 20%. Treat-
ment with 300 mmol/L alcohol without pre-
treatment with resveratrol resulted in death of
around 57% cells. Resveratrol at concentrations
from 25-100 umol/L played an antagonistic role
against cytotoxicity of 300 mmol/L alcohol to
SH-SY5Ycells. ELISA results showed that SOD
activity was significantly higher in cells treated
with 100 pmol/L resveratrol (0.559 £ 0.021) than
in non-treated cells (0.296 + 0.023). After alcohol
induction, non-resveratrol-treated cells showed a
higher ROS level (16163.89 + 624.67) compared to
cells treated with 25, 50, and 100 umol/L resve-
ratrol (29302.79.26 + 1208.38; 25528.34 + 1126.63;
20219.78 + 1622.35). Flow cytometry showed that
the percentage of apoptotic cells in alcohol treat-
ed cells were higher than those in other groups.
RT-PCR results showed that compared to cells
treated with 300 mmol/L alcohol, resveratrol in-
creased the expression of SOD; (0.623 + 0.033; 0.686
+0.022; 0.853 £ 0.014), SOD, (1.19 £ 0.123; 0,928 +
0.0121; 1.09 £ 0.0101), catalase (1.828 + 0.067; 2.018
+0.079; 2.196 + 0.081), PARP (2.828 + 0.161; 3.018
+0.208; 4.196 £ 0.190) and Caspase3 (5.828 + 0.367;
5.318 + 0.279; 4.196 + 0.200).
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CONCLUSION: Our findings show the neuro-
protective of resveratrol against alcohol-induced
oxidative stress and apoptosis in SH-SY5Y cells.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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R PR BRI A TR, Bra
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ik SH-SYSY 4afiL 22 4 W BR -5 iR B A7 42
A e G vA 6 3 P BETRAL 22 SH-SYSY 4 24 h,
B E SRR RAA T A MTTH
] & 35 BE AL 32 40 5 2t R4 SH-SYS5Y tm
B 71, ELIS AR A &4 Rl 52 34 4849
# ALY AL B (superoxide dismutase, SOD)
B m e N % & A (reactive oxygen species,
ROS)& % . AR 40 ARKM R F 92 5648 4m iR
B KT RART-PCRF ik H AL B i
P @k AR RSOD,. SOD,. it &L
Z.B % Caspase3F2PRAP# mMRNA & ik 7K -F.

ZR: MTTER I, Samaki, g @
B£(25. 50. 100 pmol/L)*SH-SY5Y 28 it #)
o0 e, AP35 4220% A F, 300 mmol/LiE 4T
#i%50% SH-SYSY @t t; 25-100 pmol/L
& 375 BT A 23300 mmol/LiE A5 *F SH-
SYSY 3l ALwytmfe e A, SODEMRE =
100 umol/L & # 7 B FA 4 #2 41 SOD4~%(0.391
+0.011)8 23 T 3E L3 £0(0.286+0.019), @™
ROS% R % R B M F41(29234.79+2288)
R T aRAEEE25, 50, 100 pmol/LFA4:
27 20(18023.26+1359.66; 13528.44+1078.99;
8219.87+635.99); RT-PCRZ £ 27, 5300
mmol/Li& 44z, 25, 5042100 pmol/L &
#EET LASOD,(0.623+£0.032; 0.686+
0.0213; 0.854+0.014). SOD,(1.001+0.058;
0.938+0.021; 1.190£0.078). it &t &5
(1.828£0.067, 2.018+0.079; 2.196+0.100)
%PARP(2.828+0.161; 3.018+0.208; 4.196+
0.190)mRNAXA Z; REFZOEFHTT
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i Caspase3 mRNA % ik #(5.828+0.367; 5.318
+0.279; 4.196 +0.200).

it KL R 187 T 300 mmol/L#g /B4 T
VAFIAZSH-SYSY @ i AL it 55 7 T8 & &
UG 3P B8 A AL B R R A B
FlAAG I TIRZREIFET AP ZRPAER.
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AT

BN AR A G P Bdd-§ A m
WA BN G| A GIRA T RBREIET A ER
PAER . SIS R G F BT BB S
5| AL 64 fm e 1 % B P R (reactive oxygen species,
ROS)3¥ &, #2548 AL ¥ LB (superoxide
dismutase, SOD) &2 B " il #5 5| A2 6 fm JL ) =,
MRNA £ K R -F 69 A M GERR & 3L & B T VA8 13 3%
Jm 3R BACEE 09 F K S I RACEEE M, bk B
B o AR, I RlEAE A A T, AL E]
A 2R AER.
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org/10.11569/wcjd.v22.i36.5594
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BIRAIR 22 50 T WG I 1k i R AR 22 3B AT 1
B AR SRR FEIROE, (HRXT T A
PENLE] H BT F AN 2. (HR B RERAE R T A
P EEXT U RS 5 5 A e 40 EE AR T R AL
HRIIETE. ASEIS B AEWTFE 27 BRI 1
Wi R Ge i 0 1 DR L R AR FL LR,

1 MRRTSA

1.1 #4F ASH-SYSY4UMIbkIY H 3£ EATCCA
Hl; K. R H(DMSO)E H REAL T
DMEM/F-12557: % . NEM. fa4-iMiE. %5
. BEAR. MTTIHESigmaA 7; B RNAHE
BOAGf& . RT-PCRY G IAM & H Filgd TA
H; 0MRE R4 (ZE E Thermo) . 13I8 21 A H
AROlympus 2 & 7= i, FH R fl 2 22 B bt 7T BT
Sk,

1.2 7%

1.2.1 a3z RSH-SY5Y@@#: FDMEM/
F-12(Dulbecco's modified Eagle's medium)$ 777, 11
F10%(V/VYNEMTER100 ngmLEERE K, 37°C.
50 mL/L CO,35 748 578, 4% FE ik F180%
DA b S AR TEQ6FLA PR FRAR I, %5 AR L2 X
10°4S, 4EF R TALFET d, SH-SYSY 4Rtk Ky
IEH 241 .

1.2.2 & bm): Wi MTT(3-[4,5-di-methylthia-
zol-2-yl]-2,5-diphenyl tetrazolium bromide)/7 7%
RS W) 24 7 e N T 3R A 2 R P 4 i
Tk FZ 2% SCER[11]. L ISH-SYSY 4 fiig (2 X
10°)FPF96FLAN A BT 7R Hh, 57724 h)5 LAASF
WP B AP RE(0-100 wmol/L)ALFE24 hjs W4
PRV T DAL 5% 1 2 7 P 4 = P [RDRE DAAS
[ 7 PRI R 2(0-400 mmol/L)AbFE 4024 b5
RS0 248 P 1 AUV P 4 P 2 1

1.2.3 G & F BB B IEHAE SO E R UL
[ FEE ) A 22 P (0-100 pmol/L) FUAL 43k i
[FISH-SYSY#Hiff124 h)5, 1300 mmol/Lif FE (1)
K 524 h, Z JEEREFLHIIN20 uL MTT, % &
4 h, FEEEFRMW, MA100 uL DMSO, FEIKE
15 min, Fr& st e &E RS, BFR570 nm
Ab S HO O EE (A ).

1.2.4 AL H B (superoxide dismutase,
SOD)5 4m it 1§ % 7 1 £ (reactive oxygen species,
ROS)#em: ff IR LAY TRARA TN
ELISARXFA&EAMSOD. ROSFKIE, 1% MR
BEAT RS HRAE, FOOGBEARIXAE490 nmAb iz I
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EELROS AH; bR {450 nmAb s HUROS 4L
1.2.5 tmhe A —Hml: A2 B 500k A B i
SH-SYSY 4 g Fi 74 FIPBS ' )5, 0.1%/ 8
Al VAT ERC 4 i, B9 J R T 2 b R T YA
J& B4R, FITC Annexin VAIRAL P0E(PT)52
bR EIREE 15 min, JE A0 AL U 4H 9 T
1.2.6 RT-PCR#& 48 i, A SOD,. SOD,. it &4k
2B, % RADPHAER &8 [poly(ADP-ribose)
polymerase, PARP]#=Caspase3 mRNA &9 & ik: i
A E A TR RN ASE AT G 7 4 1 B 0B
FRESH-SYSY 4L ERNA; i 4870 6
THREMILA 5601230 1A 560,250 AR IR N A 21 FE Je v 5
RNAWKEE. 51802 2% SCHR[13,14] I £EGen-
BankH LLxt, o _BdgA: T AR, R I1UNHISEER
FRWESIEARG R AR B TR
FARF & U BECHIRT-PCRIBEY). 5%
1A 2 N: RNAFEA(50 ng/pL)1 pL, 5X RT Buffer
4 pL, REESESIWI2 pL, ROFESEREL ul, XK
12 pL, &3£20 uL. f#HPCRIX48 C 1 min, 42 C
60 min, 95 'C 5 mini@#t{T [ 5 5%. PCRE A 114
N #HEKCDNA 9.3 uL, 10.7 uL PCR VR
&), A5 5XPCR Buffer. 25 pmol/L MgCl,#1
RIS, B4 4%: 95 °C 10 min, 94 °C 30's,
55 C 30 s, 72 ‘CHEK:1 min, 34MEIF, 4 CIRAT.
WS IR NACTB. N GeXPIER 43 H X 43 Hr
PAALEEIE R (SOD, . SODFid S A0 A i) Fli
T3 K(PARP Caspase3)mRNAKT- 254k,

it F AL K SPSS20. 184 34T 20 #r,
Giitst B Lhmean+ SDER, iR PTRERH T 2
AT P<0.05 N ZE S A SR XL

2 $R

2.1 fmAe AR AR Mg U AL S RS 1 A0 e B
P2 AP 1. EIANANFR FE P9FS (0-300 mmol/L)
1 FFSH-SYSY 4 fifI24 hJg FIAHMLE /1. % ANE
TR VA< F5E 20 40 J v M e R I BT R B, 22
S YA G R L (P<0.05). E 1B NASHR )
22 BE(0-100 umol/L)fEH T SH-SYSY 424 h
S B 2N B 1, % 45 0 R 4 A B 24 T B B AR
£b(P>0.05).

2.2 mARE A oL R R PR
) 4 355 0 A S5 s AN (R R R T 2
PInTE1 55300 mmol/LEAE 7 5 40 B 2 1 1E
(P<0.05)(K1C); SxTHALLEL, 25 pmol/LH%E
P 2 7 g E L(P>0.05)(E1C), 50F1
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FHHE, & ORAENTEBSS0SH-SYsYMBIRIRIAIER: S/ ALESET 5597
A 120 A 07 A% 5
L b AN E T A2
100 - c PO'G & e mJe M SOD i
= w0 ¢ g 051 bd I, ROSS-E 271
:<\c r AN 0.4l df @k T, FF
2 60l ¢ [ d B A PCRH A 4
e £ o03) AT M5 A
£ 40r 2 ool )X S ES Sk
8 o mRNAK-F, M
20 - 0.1+ Xt 38 Ak B 5
0 0.0 i’%/ﬁiﬁ/‘iiﬁﬁ
*THR 50 100 200 300 AEE W 100 50 25 AT 38090
PR FE (mmol /L) umol/L 1i"i %ﬂ‘ﬂ?g‘gﬁ
B B _ o IR A B A7
1207 oo jdL fo 3P A
100 - i b 2% o e R,
Z — ] g 35000~ df bd e B 9 A L
80 EEH; 30000 A ERRAE T AR
S 7 L P E 8
= 60l 1125000
i 12 20000 -
& Pis)
2 40t 215000 -
ol 10000 -
500
0 0
100 50 25 K8 X R 25 50 100
2275 (umol /L) umol/L
C 120 N
2 REREBREBEXT300 mmol/LERESNE
100 - ac ac [ HURIRUSRL. A: SODIEHERS; B: AR OSASEARI.
S 80l ace — *P<0.01 vs [E9AELH; 'P<0.01 vs X FELH; P<0.01 s 100 pmol/LAH.
R c SOD: BB ROS: iHEE,
I L
e 60
E 4L (P<0.01), 1M HRACHKENI25 pmol/LAROS/K -5
20 - SR HL 8 22 St Giit 2 2 L(P<0.01).
0 L 2.4 A X tm AR g e R T A T e Al
25 50 100 %A bt . -y - "
REIKEE AT 300 mmol/Lifiks 7 AR BB B T, e B SR, 4
(wmol/L) WHCEMRERE, HE5RIEEEEA N

B 1 @SN, A REIREEEIEHTSH-SY5Y /4
NI REE: B: NRIKEE I ZE AT SH-S Y 5 Y 211l 4
fmtt; C RERE B2 R EFHSH-SY5 Y4124 hfF,
300 mmol/LiFFE1E 24 hERI4EMRE 7). P<0.05 vs JFEFGAH;
P<0.05 vs XHRZH; P<0.05 vs 100 pmol/LZH.

100 umol/LIJ A S EELLES, ZR A ST ¥R X
(P<0.05).

2.3 SOD. ROSHM I il SOD. ROSH
BB WE2FTR. E2ANSODIE AR S5x}
HEZH B A, TP K 2H 40 i 9 S O DV 14 B S B,
ZRA G E L(P<0.01); SRS HE 100
IS0 pmol/L 227 B ZH 21 il )9 SO DY 1 B &
T, ZRA SR L @P<0.01), TH25 umol/
LA 2P BE AL FEZLS O DI M s A T i 5 1A
HIRZE R LG #E X (P>0.05). E2Bixw
NROS/K T 5 IR AL LR, A5 2040l PIROS
AP BT, SRR, S AR PR
A AROS/AKF IR TR, ZRASIHEE XL
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BT FE . 764 T R, 2 R A S )
JE Bt 22 2 F (P ST #% 2 40 i 4P 2 K 1T, Annexin
VXIPSH B IR 45 & & A, W1EN
PRAT VR ) 4H i 5 =% T 2 75 46 P S i R 31 - 3 O
TG M. 5 ) I 2H 99 T 40 (R 6)10.46% =+
0.93 % AT 117 1T 40 i (R4)6.48% +1.02%4H
tt, 300 mmol/LiFHE %5 F /5 SH-SYSY - 11
T4 M B B3 122.61% £2.28%M127.81% +
3.14%(P<0.01); [FIFE, W42H 1A B vE 71 40 g b
A GE i L (P<0.01), X I L35 7740 i
(R5)82.85% 4 1.75%, WHAE L N49.1%+2.43%.
AN TR FE 1 2 7 B 320w P R 5 5 R TR
A, I BB FIERBIOC R, R BB,
A IS AR 2, S b, an B3 .

2.5 @@ ASOD,. SOD,. it &afL4F. PARP
F2Caspase3 mRNA& L T AR IRE A K
JE AL BE UG R LA300 mmo /LA i 5 /5
SH-SY5Y4HRNSOD,. SOD,. it 5.
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miAEE
KRN T %
& 3 AL AT
/& i IROS & NARIC T RILED SIS MRS (5'-3)

&. SODE M VA
B 4 B A = K
w5 B R
PCR#E KA T
8% X FmRNA
KP, EE G
BE 5T B M A T 08
AL B PT B AY
22 4m JRL AR A5 R AR
PAER, BT —
A RN
A8 6 I8 M P T R
I, A A
T A8 69 16 R B R
Feptam b A ah.
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GeneBank =

w51k B3I
ACTBa NM_001101 GATCATTGCTCCTCCTGAGC AAAGCCATGCCAATCTCATC
SOD, NM_000454 TCATCAATTTCGAGCAGAAGG TGCTTTTTCATGGACCACC
SOD, NM_000636 CATCAAACGTGACTTTGGTTC CTCAGCATAACGATCGTGGTT
Catalase NM_001752 GAAGTGCGGAGATTCAACACT ACACGGATGAACGCTAAGCT
PARP NM_001618 TATCGAGTCGAGTACGCCAA GTGTGGGACTTTTCCATCAAA
Caspase3 NM_032991.2 TTGAGACAGACAGTGGTGTT GTTAACCGAAAGGTGGCAA

ACTB: B-actin; SOD: IBECYIIILES; PARP: ZRADPIZFEREHE.

NVr by o WHEH

80 M = 300 mmol/LiFikEZH

70 L b = 100 pmol/LE 334
< m 50 pmol/LE #2724
= 60 d = 25 umol/L I 22A5EAL
M‘ 50 | il
al
= 40 q

30 - d bd

10 | b b

0

syt %ﬁ‘@@ﬁ@\@%‘é@‘@ e
&

3 Annexin V-EULRIERIMBREADEB TN, 40
L LA R < 3= =R (AN N £ 4 413 AN 5 =0 e )
FIRFELE. "P<0.01 vs [ERELE; ‘P<0.01 vs LT BRZH.

PARPRHICaspase3 TR E I mRNAZK 5 K i
TN fr] Ak 2R R 2% FA 6 R B A, PSAS 4HSOD,
SOD,. A EE. PARP mRNA/K -8 &
FF%, Caspase3 mRNAME T, Z7A Gt
B L(P<0.05); AN [E]H B 1 1 22 7 I o Ak 24 2
SOD,. SOD,. d%{bZFFIPARP mRNAZKY-
5 0kS 4 Le 35 B FE &, 1 Caspase3 mRNA BH
BN, OFHZERA R EE L(P<0.05). A
Fbi 7R, SOD,. SOD,. id& LA . PARP
mRNAKIEH100 pmol/LA%E 5 B4 -HSOD, W]
5 T-50F125 umol/L4H; Tfii Caspase34HmRNA R
L1100 pmol/L 42 74 i 2H B AR T~ HAth 751 =
4. 7o U R REE R SR E R IR,

3 111E

L3P 2 AT A R LB S R &9,
HAELL & BIBCR, W LARIEIR 2 253 4 1F
FH, A 355 FFF AR 37 Ao 85 A 1 1)
HIF 72172 B P 25 B 1K) 0 S o A 1D 35 2 AR
RIEAER. IR, 1T A 2P BEAE 1 AR R IA
SR TR PR B P AP R AN S Rl ik A 4
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B SRR NRTLY ¥ S R /Y A a R AR
{14 Y8 s A FFF 93 0 ML B 2 DA B0 AL,
FEAA AR I AR T, X5 TR TR,
PR T 5 S8 A SO T L, e [ VPR e
I3 P R RO, K R T AT LA 5 A 4T i 5%
TR KRG, Fo 28 R TR P 224,
i1 O B 1) 51 A2 FIRERS, 15 R, AN
BB AT 12 G 0,20 25 50 0 T s 1B 102520 SR Vg
i 71 72 PR o0 20 4 52 4 R A D% R 4 42 IR AT P
AIELENLI AT TE .

DALkt ASHIF 5 09 E 2 H R A I B 22 P A
S UIISH-SY SY #H 48 TORE 4 i 470 S8 A VA 12,
O T TR, T AHE T PR L 1R .
AW R PR 72300 mmol/LiEHE I4H 124 h)5
HANyG 7 R T, 5l TARA A
FH 25 BH 58 1, 5 DR R, PR RS P K
KT R it A e S Rs: 0 4 e 7 T TR, TR A
5] A SR B TR B, S TR TR R AR
I A3 77 Ak A B T m RN AZK P R 3,
TR 75 5 00 200 P 70 A A IS 3R 0 T A D 3 [
W ARk, IX et 5T 45 R 5 2 R A S 5T
SERAH—B bR b, AR S R TR
A PLFHEIE S R B BN, JC H 2 8 5 ot i
Ty [XfA 2 40 i 27 PR R AR F I HL I AT B
FE IR II DNAEE A R B AR, X R A 5]
DNA#5 455 FI4H BT .

— SRR AV, L F KA, BT
TELE I TR AR © 29k F T 1Bl # 42 R4 fl e
KA AR TR, AR PTRER T &
PR TRE, BB S SHETE 5B
VR WL AR 1547 7 B ok R HE A 2 0 i DR B A
B FEE B 1 2 P I ek 1 55 R 51 AR
FH R 22 [] BN I S A 00 T Il £ v P S AT
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