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W OE: BRI TERYNHE A (hydrogen peroxide, H202) #5451 SH-SYSY #Z41 il A Ak L4544 % Kelch
FEREE A< E H 1 (Kelch-like ECH-associated protein 1, Keapl) /#% KT E2 #2< A F 2 (nuclear factor erythroid 2-related
factor2, Nrf2) MMM, FHiE KM 200 pmol/L H202 #5F SH-SYSY 4HMi45if, 45T 8. 16+ 32 pg/mL AR¥EFEIEYT
i, KA MTS K40 S s SRR AR 7> Hran i gs 1 g P40 (reactive oxygen species, ROS) 7KF; SRR AI&
W 5 6B A A 0 B A (superoxide dismutase, SOD) & & A " (malondialdehyde, MDA) 7K~F; KH] qRT-PCR ¥l Nrf2.
Keapl. M4LEAEAMG-1 (heme oxygenase-1, HO-1). FRFEAIC)EEE 1 [NAD(P)H quinone oxidoreductase 1, NQOI]. SODI.
SOD2. ﬁ"fﬂ%%@ﬁ (catalase;, CAT) B 4K -2 (B-cell lymphoma-2, Bcl-2) Bel-2 #13¢ X & [ (Bcl-2 associated X
protein, Bax) mRNA Fik; FKHAGIZERNIERN Nrf2. Bel-2 FEHFKIE; KA Western blotting 15| Keapl. Bax & A&k,
SR OGRAALLE, ARBE TR EGEE H0: S0 SH-SYSY B, SEIRmAIMIE 7 (P<0.001), FFR4HHMLIE
T2 A ROS. MDA /K*F (P<<0.05. 0.01. 0.001), #&f SOD v& (P<<0.001), L HO-1. NQOI. CAT. SODI. SOD2
mRNA £Ji& (P<0.01, 0.001), i Nrf2. Bel-2mRNA K& HFRIE (P<0.05. 0.01. 0.001), {21 Nrf2 A%, T i Keapl.
Bax mRNA JKHEHRIE (P<0.05. 0.001). £5iE AR TERYEE HEE Nef2/Keapl 5 58, $EEPUAERSTE, 0]
FALRIEAR A, I 1S Bel-2/Bax @A MHIAMIA T, Wi RIERLRYER.
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Ethanol extract of Momordica cochinchinensis alleviates hydrogen peroxide-
induced oxidative damage in SH-SYSY cells by regulating Nrf2/Keap1 signaling
pathway
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Abstract: Objective To explore the effect of ethanol extract of Momordica cochinchinensis on hydrogen peroxide (H202)-induced

oxidative stress damage in SH-SY5Y neuroblastoma cells and Kelch like ECH associated protein 1 (Keapl)/nuclear factor erythroid
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2-related factor 2 (Nrf2) pathway. Methods 200 pumol/L H202 was used to induce SH-SY5Y cell damage, and after intervention with
ethanol extract of M. cochinchinensis (8, 16, 32 pg/mL), MTS was used to detect cell viability; Cell apoptosis and reactive oxygen
species (ROS) level were analyzed by flow cytometry; Reagent kit was used to measure the activity of superoxide dismutase (SOD)
and level of malondialdehyde (MDA); qRT-PCR was used to detect the mRNA expressions of Nrf2, Keapl, heme oxygenase-1 (HO-
1), NAD(P)H quinone oxidoreductase 1 (NQOI), SOD1, SOD2, catalase (CAT), B-cell lymphoma-2 (Bcl-2) and Bcl-2 associated X
protein (Bax); Immunofluorescence method was used to detect the expressions of Nrf2 and Bcl-2 proteins; Western blotting was used
to detect the expressions of Keapl and Bax proteins. Results Compared with model group, ethanol extract of M. cochinchinensis
could improve the morphology of SH-SY5Y cells induced by H202, significantly increase cell viability (P < 0.001), reduce cell
apoptosis rate and levels of ROS, MDA (P < 0.05, 0.01, 0.001), increase SOD activity (P < 0.001), up-regulate HO-1, NQOI, CAT,
SOD1, SOD2 mRNA expressions (P < 0.01, 0.001), up-regulate Nrf2, Bcl-2 mRNA and protein expressions (P < 0.05, 0.01, 0.001),
promote Nrf2 nuclear entry, and down-regulate Keapl, Bax mRNA and protein expressions (P < 0.05, 0.001). Conclusion The
ethanol extract of M. cochinchinensis exerts neuroprotective effects by activating Nrf2/Keap1 signaling pathway, increasing antioxidant
enzyme activity, inhibiting oxidative stress damage, and regulating Bcl-2/Bax pathway to suppress cell apoptosis.

Key words: Momordica cochinchinensis (Lour.) Spreng.; oxidative stress; Nrf2/Keapl signaling pathway; SH-SYSY cells;

neuroprotection; cell apoptosis

P 3R AT M 9 993 G0 R 2R 7 R AN 46 AR
PR U N SRR, FURR LI A, TSI
R HEERBREILE 2 —M, A NBUE FRLA S
BEFERFT, WS (reactive oxygen species,
ROS) FEFAZR, WA IR ARE FEE A e )
TERREEST, REWUAN TR RGRAE, R
HEMN. EAE L DNA i, #tmSEHhE
DhRekEns, HEMpETR, BFREH, 2B E2
AHREF 2 (nuclear factor erythroid 2-related factor
2, Nrf2) /Kelch I ARNFAHILE A 1 (Kelch-
like ECH-associated protein 1, Keapl) -Préa b/
JufF (antioxidant response element, ARE) 155 8 4
il kiR A G S ey e e =R A
MR, Nrf2 5 Keapl &, #EANdIZS
ARE Z5&, W UM 41 % % & B -1 Cheme
oxygenase-1, HO-1). FREALIEEEE 1 [NAD(P)H
quinone oxidoreductase 1, NQO1] . i E W) B AL
(superoxide dismutase, SOD) ., i %A fb &/ ( catalase,
CAT) ZEHie B g, Ry BT D4
Ae1, WD, AT AERENLA AL S Bk
-7 -0l

R i 7 B N B Y AR Momordica
cochinchinensis (Lour.) Spreng. [T 24 Fh 1, H
BWHMESs . BETRMIIE, mR B T
g FLSED . BRI R R M, KRETE
PuMEE . Pk, BT PUE ST Y B A B
FAER, HAWBE A SR A L RESE Y RE
OB H A, HoKSEHU R a8 Bt ph 22 4 K N 1

(R FH A2 32 o] BB A0 AR AR 8 2R G 1 P o 2811,
B A 28 OR AP 0 L2 2 A S8 A S A3 43 U T
TR . At g A A (hydrogen
peroxide, H»0) i S I ASIZ BEH IR SH-SYSY
Y EALRBAR AR, DL Keapl/Nrf2-ARE {55
TEEE R ROS A2, 0] SH-SYSY 4t M S A0S
T RVIN S, BRIV AR T R 2 75 il i
SH-SYS5Y 4 P 1) AU JiE P18, 980/ S A B b
i, 4R T, AT RAEXT SH-SYSY 4
TRYER, DN AES T s 2 0R 30 1 SR A 550
WA, ARG IR AT R T 7E B F R 1t
BB HF.
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1.1 4RAa

SH-SYSY 4HM ARSI =R, HE 15%0h
M. 1% HHR-BERNTEERE, BT
37 C. WFAERE. 5% CO KM%, 48h
B iE s, IHBHMTAEAR, BOSEAE K40
T JG 852
1.2 5%

KEEF GZHON) 1, 4165 B092a2201010) 1
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R N JE M Y) K % M. cochinchinensis (Lour.)
Spreng. ¥ 58 B FR
1.3 ZE5EF
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20231114) W BILIF IR AR AR A FRA 7 5
fE2E MG (LS 19126600 5% R-4EH 2R AT
(b5 15140122) W HEE Gibco AH]; 4HMIHEHH
KRR (H5 G3580) W H 32 [E Promega A A ;
H,0, (HIL5 2021090601 11 H AR 4k 2 5 A R
/NH]; Annexin V-FITC 40 AR & (L5
C1062M). ROS ik & (45 S0033S). BCA
FAWENERA & S P0012) WHHE A KA
MHEARABRAT; SOD Rfl& (5 20240912),
P M/ (malondialdehyde, MDA) RX#| & (L5
20240911 ) F FF 5 i RCAE D) TAERT 7B ; DNA 42
BUAF & (b5 D3396-01). RNA $2HGAFA & (it
5 R6934-01) N4 HEE Promega AF]; Nrf2 Pifk
(it 5 80593-1-RR). B 4 ifg itk B2 98 -2 ( B-cell
lymphoma-2, Bel-2) FifA (#t5 80313-1-RR )+ Keap|
Pufk (L5 80744-1-RR). Bel-2 #3% X 2 (Bcl-
2 associated X protein, Bax) Fiff (L5 50599-2-
Ig) . H i -3- 1% MR ML A B ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) #ifk (4t
10494-1-AP). CoraLite488 Fric i IL=EHi i IgG it
A& (k5 SA00013-2) HRP Fric il £ 4t % IgG Fit
i (5 SA00001-2) 14 H I =& AV H A A R
AF.
1.4 45

HERAcell 150i 24 CO, 4B 3% 7746 AttuneNxT
i e R g 4% (€ [E Thermo Fisher Scientific 2y
")) SW-CJ-1F e TAE G (M 2R HAR
AIRATD; CKX41 HEIEBMBE RS (HA
Olympus A 5] ); SpectraMaxR iD3 £ Dy RERFAR X
(3£ [E Molecular Devices 22 #]); LightCycler® 96 4=
HahsLi 5 e E & PCR X (Fit: Roche AH]);
EVOSM5000 441 % 2 45 (3 [H Invitrogen A 7] o
2 Rk
2.1 AREFERIIVGIE

BURE 7R 258 2kg, BRE, MDA S EEA
HEE, FEIREHE 3 X, BR 240, BBEHET
A A 10 f5 5 50% L8, [RIFERE 3 K,
FRR 2h, JEIE, AIFUEW UREMGAR, AT
RIS TREIRYI T8 140g, BEEN T%. LI5F
BURER AN IR, SR b k02 e ARk 7 R
JREDHCN 2.32%. FEEIREUE EA R T IR
i, FH SRR N 45 mg/mL BER, 1 0.22
um JEMERREE, RIET 4 CUKFH.

2.2 MTS AN ZRARE S
221 AKREFEERYIXS SH-SYSY IS 71200
HUGHEAE KT SH-SYSY 4, REEEE N 1X
10° N/mL, 4L 100 pL 84T 96 fLEk, T 37 C.
5% CO B IR Th 597 24 h FRR NG BE J5,  Sea 2l
SAMANEAERERE (1. 2. 4. 8. 164 32,
64, 128 256 pg/mL) A¥ TRV FRIE, X
MM e s R dt, HWE NIRRT A
FLo BT 12, 24, 48h J5, FEWEFW, H1L
JEN 100 puL 2 10% MTS ) MEM/F12 58 455773,
TS FRAE P E I E 2 h, SR EEFROGIE 490
nm AR (4D fH, THE4IME .

UM T = (A 5w/ A 2e)/(A s/ A 261
2.2.2 H,0, %} SH-SYSY 4HAUG I HIsem  HUE &
R 30% H0,, FH B A K B Ok FE N 100
mmol/L FERE, & 0.22 pm JEMREREE, 3hEF T
20 C. MARBOERAFER, FH e aRrRet
MR B P AR B o OO #5AE KH) SH-SYSY 4H i,
TS E N 1X105A/mL, 4L 100 pL #FF 96
LM, F 37 C. 5% COL H5 546 h 15 9% 24 h F5 20
WHEEFS,  SEERZH 2 MM FIREE (6.25. 12.50.
25.00. 50.00. 100.00. 200.00. 400.00 pmol/L) f{]
HoO0 VW, ATHRA I e85 770k, 7 E A
Wz EAfl. T 240 5, L7, G5
A 100 uL & 10% MTS 58 Ak 72, T4kt
FEHREEEIFE 2 hy SRAHBEAR OO E 490 nm 40T 4
B, THEANE .
2.2.3 KREFEAEYN H0, % 51 SH-SYSY 418
s RO KR SH-SYSY 4ifE, i
HRFE N 1X10° A~ /mL, REFL 100 uL B4+ 96 fL
B, T37 C. 5% CO 557256 57 24 h £ 240 G
BEJS, B IR A  BOR AR TR (8. 16,
32 ug/mL) . SFHRAIMAAN G YRR,
RIS 200 pmol/L HoO, FESFRIE, 4525410
N ANFE =R R SR A 200 pmol/L
HoO, 577 5L, W E AR H 1L, 5597
24h G, FEREFRM, LI 100 pL % 10% MTS
(Pse At Tdt, TG TR h RO E 2h, KA
B FR OGN E 490 nm KbH) A {H, THEAIME ).
2.3 ZHEAFASIIER

BUS B4 KW SH-SYSY 4if, R A
4X10°A~/mL, #fL 2 mL #FF 6 LIk, T 37 C.
5% COy BEFRMTh R 9% 24 h fF4iM NGBS, %08
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“22.37 TR 4 ACERAAM 24 h 5, THEE BHE
TR HAEES
2.4 RN LHR A TIE
ot K1) SH-SYSY 4R, AR N
4X 1054~ /mL, &fL 2 mL #FF 6 Lk, T 37 C.
5% COy W FRMh 9% 24 h fRAMILEE S, 1408
“2.2.37 TR HACEESNMY 24 h )5, WOAE &AM,
PBS H&2JF i1, WL SX10* AN EET 1.5 mL EP
B, 1000 1r/min &0 Smin, FF B, A 195 L
Annexin V-FITC Z5&lrRESMM, MA 5uL
Annexin V-FITC J&%], FHIA 10 uL ML ARE (PD
PR A, EEBEIE 10 min, VKIBECE,
1 h A BRI
2.5 SRIVAREARNAEA ROS 7K
UG B4 K1) SH-SYSY 4Hfi, RN
4X 1054~ /mL, &fL 2 mL #FF 6 LAk, T 37 C.
5% CO, BRI 9% 24 h fF4HIRNGBE 5, 4418
“22.37 T N HACEAIAE 24 h J5, $%HE ROS #EIIHR
AT, SIRELRE 15min, WEERG
£ 30 min ARG AR AR A ROS 7K-F.
2.6 ZHBEM SOD &M K& MDA 7K FA4&
BN AR K1) SH-SYSY 40, RSNy
4X10°/N/mL, &4l 2 mL $FF 6 £Lik, T 37 C.
5% CO, B/ R I: 24 h f4HIRNGBE 5, %18
“2.2.37 WU RNy ACERAN AR 24 h )5, WKEE4HA, PBS
BRI R MRYTEE, I 200 lLPBS, BT
RURSIENP R 2K, SRS G 4 °CL 12000
r/min 2.0 5 min, H_EJE, SRA BCA W7 &l g
BAWE, LA U BE SOD it &
MDA /KF,
2.7 qRT-PCRERMINEATHXERERIX
ot AR K IR SH-SYSY 40, AN
4X 105N /mL /0T 25 cm? LHEEEFFMF, &S
mL, T 37 C. 5% CO, ¥ 3- 46 1% 5% 24 h #5401
WEEfS, F%ME “2.2.3” BURNHALBEAfE 24 h 5,
JEBEE 1L, PBS 1EVEAIM 2 K, 2O UL I,
FZ I RNA 42 B 500 & 1 B 45 42 B4 i rh
RNA, W54 cDNA. FIFEHIWE 1, 1
LightCycler® 96 ¢t €& PCR 1%, #4T qRT-PCR
R, RMARZR (20 ul) SN cDNA2.0 uL. 1E &[]
5% (10 pmol/L) % 1 pL. 2XSYBR Green GOTap
Master Mix 10 uL ddH,O 6 pL. R MNFEF A 95 C.
120s; 95 ‘C. 15s, 60 C. 30s, 345 PMEHR.,

&1 5¥F5)

Table 1 Primer sequences

SEHH] FP3 (5°-3°)

P-actin F: AAGGATTCCTATGTGGGCGAC
R: CGTACAGGGATAGCACAGCC

Nrf2 F: TCTTCTGTGCTGTCAAGGG

R: CTCTTTCCGTCGCTGACT

F: TGCGTCCTGCACAACTGTAT

R: CCAGGAACGTGTGACCATCA

HO-1 F: ACTCCCTGGAGATGACTCCC
R: TCTTGCACTTTGTTGCTGGC

Keap-1

NQOI F: GCTGGTTTGAGCGAGTGTTC
R: GTGGATCCCTTGCAGAGAGT
SOD1 F: AAAGATGGTGTGGCCGATGT
R: CAAGCCAAACGACTTCCAGC
SOD2 F: AAACCTCAGCCCTAACGGTG
R: GAGCCTTGGACACCAACAGA
CAT F: AGTGATCGGGGGATTCCAGA
R: GAGGGGTACTTTCCTGTGGC
Bax F: CATGGGCTGGACATTGGACT
R: AAAGTAGGAGAGGAGGCCGT
Bcl-2 F: GAACTGGGGGAGGATTGTGG

R: ATCACCAAGTGCACCTACCC

PA B-actin ANZ LR, KA 2728 GETHE & IL T
FHXRIA &
2.8 RBRAEKN Nrf2. Bel-2 EBFRIE
AR T 96 FLARk CEAAEWR) o, 4%
M “2.2.37 TR HACEANN 24 h f5, PBS J&¥E3
K, H 4%% B HFREEIRE 2 15min, 1% Triton 100
JH3i%E 30 min, PBS &L 3 ¥, MM 5% 1075 H &
H T =& FEH 30 min, JIA—$H0 Nrf2 (1 : 600D
Bel-2 (1:250), 4 CHiFEE®R. XH, PBSiHEHE3
5, MM CoraLite488 dric i1l £ Hif 1gG —Ht,
FEIE TR E 1h, PBS iEVE 3 ¥k, DAPI & 4%
10 min, T2 RAEE WM, KH Image]
AR BT R IR EE o
2.9 Western blotting #0/I] Keapl. Bax Z&ZBZ*RIA
BN HAE K1) SH-SYSY 4Hf, R3S N
4 X105 AN /mL 80T 25 ecm? KH TS, FH S
mL, T 37 C. 5% CO 357 F 1 9% 24 h 4 g
WHEEJS, %8 “2.2.37 TR 4 ACH40HE 24 h )5,
JERE AL, PBS JEVE4IM 2 VK, B OGN PTE
BN 100 pL 2fEH, B T-20 CokFEEHR. kH,
VK E#E R 20 min, 12 000 r/min &0 20 min, H{ -
i, 1% BCA FIE#H T RO E R, FAXGEKIHHE
EAWE, A 4XSDS HEH FREZMRIRS,
99 Cln# 10 min fFH A M. HEEERE 10% 1
TR R AN - T U M I R B FVK, %% PVDF
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JBE, TN S%MifEZE 95T = EE A 0.5 h J§, TBST
VEMR 3 %, K 5 min. I —$T Keapl (1 :
3000). Bax (1:10000). GAPDH (1 : 5 000),
4 CiFEIIA, TBST HEE 3 Ik, £K 5Smin. HIA
Pt (1150000, =iEEFE 1h, TBST ¥ 3 Kk,
K 5 min. JIAN ECL b2 RIGIRFIER, KH
Image J 353 #r 2%H IK BEAHL
2.10 FitEHH

K F SPSS 25.0 # A4 #EAT 48 ik 2 o by,
GraphPad Prism 9.0 2 2: &, HidlakH X 5 £,
A IA) 22 S LU R B IR R 7 200 #
3 #R
3.1 AKREFEERYIXT SH-SYSY AE 8IS0

WE 1 iR, 4. 8. 164 32 pg/mL AR 7%
YT SH-SYSY 4Hffl 12, 24. 48 h, X4
AKAMEBER; 64 ng/mL A% T EEHEY) T-F SH-
SYSY #Hiffd 12 24 h, nJ Rt ALK, M 64 ng/mL
KRBT EESRY) T SH-SYSY 20 48 h, s 48
A 128, 256 pg/mL AT RESEY)T-Til SH-SYSY
YA 12, 24, 48h, XTAMRMIAEKAIIHENEH. K
W T BRI SH-SYSY 40/ 12, 24, 48 h [}
N (half inhibitory concentration, 1Cso) 1H
I3 285.8. 188.4 83.0 ug/mL. HI&5 A4, 1~
32 ug/mL A% FEHRYIN SH-SYSY 40 B 5
P, H 32 pg/mL AREFERY)T-T 24 h B 20 B
Jik, B, SR 8. 164 32 pg/mL K% iR
V)Tl SH-SYSY 20 24 h 3347 5 2L .
3.2 H,0, %t SH-SYSY 4Rpt5E IS0

Wk 2 iz, 2004 400 pmol/L (1) H,O, &35 41

200 =
--12h
150 B -#-24h
o\\° %48 h
R
B 100
B
g
50
0 I I 1 I | I 1 I I I
X 1 2 4 8 16 32 64 128256

A ¥ FEEREY) (ng-mL ™)

1 REFERY SH-SYSY 4A0E HRIZNE
(Xts,n=6)
Fig.1 Effect of ethanol extract of M. cochinchinensis on
viability of SH-SYSY cells (X £ s, n=6)

150 =

LI 1/%
2
|

*
*
*

W
=
l

sk

0 T T T T T T T T
X 6.25 12.50 25.00 50.00 100.00 200.00 400.00

H,0y/(umol-L™1)

LxT R RS T P<<0.001.
*P<0.001 vs control group.

2 H:0:%F SH-SYSY #AEFIESM (X +5,n=16)
Fig. 2 Effect of H20: on viability of SH-SYSY cells

(X+s,n=06)

HIHHIE 71 (P<<0.001), ICso A 252.3 umol/L.
I, KM 200 pmol/L H,O, i1 SH-SYS5Y #iiffl 24 h
T A A AT
3.3 AREFERYN H0,FSH SH-SYSY 40k
WAl aAl

WK 3 s, ST b, B G iS F)
BERRIL (P<0.001); SHEBHLE, 8. 16, 32
ng/mL FIAE FREEEY) B E R & HoO, 3 SH-
SYSY 4y 71 (P<<0.001), AL TEIRYIGE
BRI HaOn 55 (1 A NS4

150 =
HH H#itH
< 100 it —_ T
_‘3 sokk
Ha
=
5
50—
0= T T
PR R 8 16 32

K¥s TS/ (ug-mL ™)

Sl *P<0.05 TP<0.01 **P<0.001; SHERILILL
#: *P<0.05 *P<0.01 **P<0.001, FEH.

"P<0.05 "P<0.01 " P<0.001 vs control group; P < 0.05
#p<0.01 *#P<0.001 vs model group, same as below figures.

3 REFERRYS H0: 558 SH-SYSY 45189
=Ml (X+s,n=6)
Fig. 3 Effect of ethanol extract of M. cochinchinensis on
viability of H20:2-induced SH-SYS5Y cells (X + s, n=6)
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3.4 AREFEREYX H0,155H SH-SYSY Ak
/IL:\ ’]Eﬂ r]

Wik 4 Fros, SRR AE K R EF, BEECIREh

KT, USRI EARTE, 41 % RO Hal

X I RE TR 8 pg-mL!

PO BE I R R AYH AR A A, TR NI,

Y25 AR, AR BRAR K s AR M IR ZH A

Mg e R, HEFIEAMIM, RAAREFEAEY)
M Hy0, 75510 SH-SYSY i &5454% .

ARETEAEY 16 pgmL™  ARETEHEY) 32 pgrmL!

(PRG0N

Arrow indicates damaged cells.

E 4 KREFEEEYX H0:55H SH-SYSY 7S

SHUEZIE (X 20)

Fig. 4 Effect of ethanol extract of M. cochinchinensis on morphology of H202-induced SH-SYSY cells (x 20)

3.5 KRETFERYIN H0,155H SH-SYSY 4048
JATCHISZNG
Annexin-V/PI X Gty m] F T X 43 R 5E4H A

LS T AN A B ST T, Q4 A IE 4L, Q3
NEEANE, Q2 AMETEANM, Q1 NIET-4IE.
Bl S Fror, SR AL, REAYZH 0 E TR R
Fhim (P<0.001); S5 LILE, 16+ 32 pg/mL (1)
AT BEAR ) B35 BRIK HoO, 15 T 1 SH-SYSY 41t

3.6 KRETFERYIN H0,1 558 SH-SYSY 4048
A ROS 7K E Ry 2200

WK 6 Firar, 5% FRAH P, 45570 20 41 ifd 4y ROS
KFEZE TR (P<0.001); SHAIHLE, 16, 32
ng/mL (A TS 52 0] Ho0, 551 SH-
SY5Y 40N ROS 7K F (P<<0.05).
3.7 KREFERYIN H0:F5SH SH-SYSY 4Hfa
A SOD &£ X MDA 7K RN

T2 (P<0.001). WE 7 fis, SxPigitiie, B 440 A
pagict R A¥sFHESEY) 8 pg-mL!
a1 Q2 | ‘a1 Q2 la1 Q2
1054 0.35 1.28 11.09 4.39 10.25 1.70
104'_ 3 1
10°4 1 ]
0494 1§ Q3 304 7 Q3 o4 Q3
8957 882 | 663 WAL 283 | 3738° , 243 <
- 0 104 10° 0 10 10° 0 10 10° ﬁ
= KM TR 16 pgmL™ A TR 32 pgrmL! =
a1 Q@ | a1 Q2 =
1057 1.34 241 .047 148
10*3 i
1034 ] WA 8 16 32
3 i AR FEESEY/(ug-mL™)
E Q3 los 1 Q3
% 164 | Y895 8.60
0 104 10° 104 103
Annexin

B 5 AREFERYIX H0:558 SH-SYSY AMATRIEM (X£s,n=3)
Fig. 5 Effect of ethanol extract of M. cochinchinensis on apoptosis of H2O:-induced SH-SY5Y cells (X + s, n=3)
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Fig. 6 Effect of ethanol extract of M. cochinchinensis on ROS level in H20z-induced SH-SYSY cells (X +s,n=3)
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Fig. 7 Effect of ethanol extract of M. cochinchinensis on SOD activity and MDA level in H202-induced SH-SYS5Y cells
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Fig. 8 Effect of ethanol extract of M. cochinchinensis on expressions of antioxidant and apoptosis related genes in H20:-
induced SH-SYSY cells (X +s,n=3)
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Fig. 9 Effect of ethanol extract of M. cochinchinensis on Nrf2 protein expression in H2Oz-induced SH-SYSY cells
(x20; X+xs,n=3)
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Fig. 10 Effect of ethanol extract of M. cochinchinensis on Bcl-2 protein expression in H2O2-induced SH-SYS5Y cells
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