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ASEH Re X &FEEIH SH-SYSY 4O E HRMREELARIPIER IS
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1. Bl AERBNAERAE HAGEF L, LR KT 276006
2. gz R E R E A=, LR IR 276006

i E: B BWAANSEE Re X AENTESM SH-SYSY Muii£& 7% (Parkinson’s disease, PD) %! 1IR3 1E FH ML
FE FIA 0.3 pmol/L i FEER & 7 SH-SYSY 4/ PD 2%, 45 2.5.5 pumol/L A S 2H Re 3 10 pmol/L 7 JiE % EL(levodopa,
L-DOPA) 4b¥8 24 h, did CCK-8 a7 Gukar M40 M A2 3% 28 5 It U4t FR SR T4t il 309 . TR T 2ok Ad R v A R0 M 2 (reactive
oxygen species, ROS) & 484t,; REE AU 40 A ASOAS I 240 RUE T 2 Th R I b A S AL SRR AL Th R . ELISA Aar 4 i py =T iR
JIR ¥ (adenosine triphosphate, ATP) & A8k s s 2 YA ANAL P Parkin A PTEN i 5% 348§ 5 H-1 (PTEN induced putative
kinase-1, Pink-1) FFEENEHL; Western blotting #4401y Parkin. Pink-1. ZHffif2 & C (cytochrome C, Cyt-C). B itkEE4H
Ji8-2 (B-cell lymphoma-2, Bcl-2). Bel-2 #13% X % H (Bcl-2 associated X protein, Bax). & R K & R & H -3 (cystein-
asparate protease-3, Caspase-3). cleaved Caspase-3. # ¥ E2 #H5%[HF 2 (nuclear factor erythroid 2-related factor 2, Nrf2).
ML FEAAM-1 (hemeoxygenase-1, HO-1)\ BEIL M AR ERLT A (glutamate-cysteine ligase catalytic subunit, GCLC)
1 NADPH 5 4LiE J7 -1 (NADPH quinine oxidoreductase-1, NQO-1) FHHAFRIEMAE ., 58  LL0.3 umol/L £ il FH &7
SH-SY5Y #fifd PD #4%Y, 4ifffrif 22 NiE (P<<0.01), ZHMIFH# T Go/Gi i, 4l e Tt m (P<<0.01), 4ok
WIE AL 2 ATP &R R fE (P<0.01), ROSERERZETHE (P<0.01), FEEZHE PER H. M HAIFREET) . %
WEIR BE 1 B ATP £ it 71123 FB& (P<0.01), Parkin. Pink-1. Bcl-2. HO-1. GCLC. NQOI HHKZXEETIH (P<
0.01), Cyt-C MZRRifAkml fil i KR (P<0.01), Nrf2 BEBIFIL (P<0.01), Bax. cleaved Caspase-3 & 31k 3% i
(P<<0.01); % T L-DOPA B AZ 21 Re THljE, WEHMAIMAAEE (P<0.05. 0.01), FFRAMMIATE (P<0.01), ik
B0 Go/Gr I/ (P<<0.05. 0.01), MSE4NAUNEREMA PER (B UAHRITIEE 77, & FWFIRAE 71 B ATP & 1At 77
(P<<0.05. 0.01), #4Ed /LRI RERRSS, RIUVLRIEIBE AL, ATP & B R EHIN (P<0.05. 0.01), ROS A piH 2k
/> (P<0.05. 0.01), Parkin. Pink-1. Bcl-2. HO-1. GCLC. NQOI Fix 2% il (P<<0.05. 0.01), #f] Cyt-C MLk
e 2 5 ORR A (P<<0.05. 0.01), Nrf2 RN (P<<0.05. 0.01), Bax. cleaved Caspase-3 FitE 2 il (P<<0.05. 0.01).
e AZRBH Re v W BOGE 0 IRE G5 2RO BE 1, HALHI T e & N2 28 Re Mid G4 Parkin [ Pink-1 851, 4E4
PR D) REFRAS, WE Kelch £ ECH #1261 (Kelch like ECH associated protein 1, Keap1) -Nrf2-Hu 484k M 644 (antioxidant
response element, ARE) 15 5@, FNHIZki AN 50 Caspase K/, MTIHIHIFPEMMBIT, REMESRIFERH.
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FESES: R285.5 XEkFREE: A WERS: 0253 - 2670(2023)11 - 3548 - 11

DOI: 10.7501/j.issn.0253-2670.2023.11.016

Protective mechanism of ginsenoside Re on rotenone-induced SH-SYSY cell
model of Parkinson’s disease

ZHAO Wen-xue' 2, XU Yan' 2, LIU Dong-guang’ 2, MENG Xue'- 2, ZHU Jian-guo’ 2, YAO Ru" 2, YAO Jing-
chun’?, ZHANG Gui-min" 2

1. New Drug Pharmacology Center of Lunan Pharmaceutical Group Co., Ltd., Linyi 276006, China

2. State Key Laboratory of Generic Technology of Traditional Chinese Medicine, Linyi 276006, China

RS EHEA: 2023-01-04

ESWHE: LWARERBHEH LR (2021CXGC010508): h AR HARZHES FEH B H (ZR2021QH289):  [F Z & sl i K it &
(2019YFC1711205); EZK=E s &%l (2019YFC1711200)

TEEEN: B (1994, 5, Wid, NFHRZHAMK S 2T, E-mail: zwx940108@163.com

HBIEEE: KR (1969—), 5, R, MWERHHATK S %M. E-mail: lunanzhangguimin@163.com
#=F (1995, &, Wid, MBS 2. E-mail: 763427259@qq.com

#EERESE—EH . 4R M (1982—), &, Wik, AFHPZHZim RS2 2. E-mail: xuyanl119716@163.com



¢EH 2023F6H £54% B 1M Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 11 * 3549 -

Abstract: Objective To explore the protective mechanism of ginsenoside Re against rotenone-induced Parkinson’s disease (PD)
model in SH-SYSY cells. Methods PD model of SH-SY5Y cells was established induced by 0.3 pmol/L rotenone, cells were treated
with 2.5, 5 umol/L ginsenoside Re or 10 pmol/L levodopa (L-DOPA) for 24 h, cell survival rate was detected by CCK-8; The changes
of cell cycle, apoptosis, mitochondrial membrane potential and reactive oxygen species (ROS) content were detected by flow
cytometry; The cell glycolysis function and mitochondrial oxidative phosphorylation function were detected by energy metabolism
analyzer; ELISA was used to detect the intracellular adenosine triphosphate (ATP) content changes; Immunofluorescence was used to
detect intracellular expressions of Parkin and PTEN induced kinase protein-1 (PINK-1); Western blotting was used to detect
intracellular Parkin, Pink-1, cytochrome C (Cyt-C), B-cell lymphoma-2 (Bcl-2), Bcl-2 associated X protein (Bax), cysteine aspartate
protease-3 (Caspase-3), cleared Caspase-3, nuclear factor E2 related factor 2 (Nrf2), heme oxygenase-1 (HO-1), glutamate cysteine
ligase catalytic subunit (GCLC) and NADPH quinine oxidoreductase-1 (NQO-1) expressions. Results PD model of SH-SYS5Y cells
was established with 0.3 pmol/L rotenone, cell survival rate was significantly decreased (P < 0.01), cells were arrested in Go/G1 phase,
percentage of apoptosis was significantly increased (P < 0.01), mitochondrial membrane potential and ATP content were significantly
decreased (P < 0.01), ROS production was significantly increased (P < 0.01), glycolytic PER value, maximum respiratory capacity,
standby respiratory capacity and ATP synthesis capacity were significantly decreased (P < 0.01), Parkin, Pink-1, Bel-2, HO-1, GCLC
and NQOI protein expressions were significantly decreased (P < 0.01), Cyt-C was released in large quantities from mitochondria to
cytoplasm (P < 0.01), Nrf2 nuclear transfer was reduced (P < 0.01), Bax and cleaved Caspase-3 protein expressions were significantly
upregulated (P < 0.01); After intervention with L-DOPA or ginsenoside Re, cell survival rate was significantly increased (P < 0.05,
0.01), cell apoptosis rate was reduced (P < 0.01), cell Go/G1 phase arrest was reduced (P < 0.05, 0.01), cell glycolysis PER value, cell
maximum respiratory capacity, standby respiratory capacity and ATP synthesis capacity were enhanced (P < 0.05, 0.01), functional
stability of mitochondria was maintained, manifested as mitochondrial membrane potential, ATP content were significantly increased
(P < 0.05, 0.01), ROS production was significantly decreased (P < 0.05, 0.01), Parkin, Pink-1, Bcl-2, HO-1, GCLC and NQO1
expressions were significantly upregulated (P < 0.05, 0.01), Cyt-C release from mitochondria to cytoplasm was inhibited (P < 0.05,
0.01), Nrf2 nuclear transfer was increased (P < 0.05, 0.01), Bax and cleaved Caspase-3 expressions were significantly downregulated
(P<0.05,0.01). Conclusion Ginsenoside Re can significantly improve the cytotoxicity induced by rotenone, and its mechanism may
be that ginsenoside Re maintains mitochondrial functional homeostasis by activating Parkin and Pink-1 proteins, activating Kelch like
ECH associated protein 1 (Keap1)-Nrf2-antioxidant response element (ARE) signaling pathway, and inhibiting mitochondrial mediated
Caspase cascade reaction, thus inhibiting neuronal apoptosis and exerting neuroprotective effects.
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R, SRR DI REREAG 5 S A0 B U OB T SEAE
PD A Al J 4l 3 1 A £, 4105 PD 524
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B AW IV I X, NS R Re iAW, PD
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WA T HI O A S 24 Re 7E PD KA KRR
b VR BT T HIPAR R, AR5 SRR
ANHITT NS H Re WERMELRYER BT RAE
WL, NAZFEF 2B PD MR A K.
1
1.1 48pA

SH-SYSY 4l B AR 5EF /R AEDRHEA R 2 ]«
1.2 5

NS Re (L5 B21055, JiiE 5 %0=98%)
T RME AR (R AIRAF]; L-DOPA (it
5 B21710) W B IRH AR (R AIRAF;
FHElE (Hb5 MB5842) W H AGER B AEMTARA R A
s Annexin V-FITC (#it'5 556547) W H3EE BD 2
H]; CCK-8 W7l (L5 AR1199) ZRHiARER FIHEHL
WS (it C3601). 4HffuR%E Fmid e (it
Z P0028). ZRRiAANRHELA, (mitochondrial membrane
potential, MMP) Faillif7A& (k5 C2008S). 4
JEHARE IR & (fitS C1052) . JiETE% (reactive
oxygen species, ROS) Kl & (k5 S0033S)
—IRAZF (adenosine triphosphate, ATP) &7
& (5 S0027) B H R RAEVBARGIRA
]; B-actin PLI& (L5 37008). Pt (L5 14708S ).
Parkin Fi{A& (Jit'5 4211S). Pink-1 Hifk (L5 69468).
B B2 41 I8 -2 (B-cell lymphoma-2, Bel-2) Hiffk (it
5 15071S)+ Bel-2 #HX X & (Bcl-2 associated X
protein, Bax) Hif& (b5 14796S). P-PEIRR L E
R FM§-3 (cystein-asparate protease-3, Caspase-3)
Pk (5 9662S). cleaved Caspase3 $ifk (L5
9664S). gl C (cytochrome C, Cyt-C) Ak (3t
5 4280S8). #ZIAF E2 MZREF 2 (nuclear factor
erythroid 2-related factor 2, Nrf2) ik (b5 12721S).
M2 A HE-1 (heme oxygenase-1, HO-1) $iufA (3t
5 26416S) BRI ROELI A (glutamate-
cysteine ligase catalytic subunit, GCLC) $ifk (it
480058 D« A J5 R M I i i MR 0 A% IR B PR
( nicotinamide adenine dinucleotide phosphate ,
NADPH ) i %( 1k i& J B -1 ( NADPH quinine
oxidoreductase-1, NQO-1) #ifk (fit'5 3187S) ¥y
HEE CST Aw]; 4 MmiEHEH (bovine serum
albumin, BSA, #it'5 A1933) WHETE (PFED IR
AF]; Seahorse XF 4HMIZ b4 & 77 atalsfla (it
5 103015-100) Seahorse XF % ikt 26 Il s 71
(fit°5 103344-100) 340 H £ [F Agilent A 7],

1.3 {43

AMF5000 % EVOS™${4 24t 371 & CO, #5
FE46. 1410101 % Multiskan™ FC BEFRAL (3£ H
Thermo Fisher Scientific 2% ); PL203 HYK-F-, S210
A pH it GFRFEIFER Z AR AFD; SX-700 Y
JEZEVR K (LRSI A RETT#A) s
WP-UP-YJ-40 Y-S 47Kl CGRFFRD: 1645050 Y
MYk (3£ Bio-Rad A 7]); FL1000 &4 H K4
2y (LB RAEMEARGRAF); Amnis
FlowSight Jit 2040 igf% (3£ Merck A #]); Seahorse
XF HS Mini g &7 Hr1 (SeE Agilent A 7))
2 ik
2.1 {ApRIEFE

SH-SY5Y 4HHH & 10%M64- & 1%XTH)
DME/F12 353k, T 37 “C. 5% CO, B 771 9%,
2.2 PD HpRERER ASEE Re. L-DOPA
RERENEER

B HAE K1) SH-SYSY 4R LA 2 X 104413
FiT 96 FLAR, FRHmLE L E] 70%0F, AT
Be il 4 0.1. 0.24 031 0.4+ 0.5, 1.0 umol/L [
TR TAFWALER 12, 24, 48 h, B+ CCK-8 iRkt
SRR AR & AL EE (D ME, THE AR
B, Ui 196 HH 0 FOR I 1) B i AR %t R AR 1] o

B B4 K9 SH-SYSY 4R L 2 X 104/4L8%
FiT 96 FLAR, FRILmLE L E] 70%0F, IIATRIE
BEHI 1) 2.5 5+ 10+ 20+ 40, 60 pmol/L A Z 2
1 Re LIYEMALEE 24 h, BEJG 1% CCK-8 i) G fF
ViR AL A 8, THEARAE R, kB AS
B Re ML AR

B K SH-SYSY 4R LA 2 X 104/4L4%
T 96 FLAR, fr G B R] 70%0, AT
Be 1/ 2.5 5. 104 20+ 40 pmol/L f) L-DOPA T
VETRALEE 24 h, B 5% CCK-8 7 & F 1t B G
SFLAME, THEARAEESR, FiEH L-DOPA 1%
R
23 ASEEH Re.L-DOPA %} BERiE S SH-SYSY
4 BEIE SRR

B KR SH-SYSY 4R LA 2 X 104/4L4%
FhT 96 FLAR, frHmaEEIER] 70%0, ¥ BN
. BRI, L-DOPA (2.5, 5. 10 pmol/L) ZHAIA
Z A Re (2.5, 5umol/L) 4, HERILAN %4525
BN 0.3 umol/L £ i fi , #5254 24 2 F I AH . 254)
XTI G250, AbBE 24 h. % CCK-8
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WA SR E RIS 7L 4 E, THHEAMBRAER.
2.4 ZHBEEEARYAE

B B0 K I SH-SYSY 4R LL 4 X 104/4L4%
FhT 6 LR, fir Hefil & BEIA 2] 70% 0], 15 B X A |
FERIL L L-DOPA (10 pmol/L) 4L A1 A & 2 1F Re(2.5.
5 umol/L) 4, BERLH A FKE8 ZGH A 0.3 pmol/L
PRI, SR 2NN 2, SRRAIMAA S
IV FRAE, AEBE 24 he R0 E W1 SR
VeI RNase/P1 Zet TAEW, @it Amnis Jizl
Y ARSI 25 2N PAE Gy Sy Go IS B0 A
2.5 ZHBEAT-HM

B804 K W1 SH-SYSY 4HA LA 4 X 104/9L4%
Fi T 6 FLAR, G LR 70%0, % “2.47 T
NI IR Y, R B AR A P I i
A ) PBS ¥k, 4 °C. 1500 r/min &0 10 min, 7
3%, H 500 pL 1 X Binding Buffer B2 41, AN
5 uL ) Annexin V-FITC 5 5 uL fIMifLARE (PD
B, JRAIEROEEE 15 min, 18 g MU
B SR R v G
2.6 fAREREEXIEEN
2.6.1 ZHHBZRRLARIE e U6 BRI SH-
SYSY 4L 2 X 10%/4L4%F0 T XF 4ifu sz =i,
Ry HEE FEIR R 70%K), % “2.4”7 TR J7ik5r 49
Y, AEIEFRM, FFLIIA 200 uL XF RPMI #;
FR, FE, RETEDE 3 WEMA XF RPMI 155
W, HEFLLARFIN 180 L, JIT 37 “CH COy B
FEAEHHERE | h, B S RN ZR R 77 R &
ERAE UL MRS .
2.6.2 ZHHUBERERE RN E BN B KA SH-
SYSY ZHffI LA 2 X 10%/FLEF0 T XF 4ifa s 7=k,
R HEA IR B 70%0T, % “2.47 TR 5oy 4%
52, FERAIEFR, S 200 uL XF RPMI
REFR, #2, REETE 3 A M XF RPMI £ 7%
W, AHEFLLARFIN 180 L, JECT 37 “CH COy B
FEAEHERE | h, B S S 0 B D0 o ) SRR AR
Ui B _EATUAI .
2.7 LRRi{RTHEER
2.7.1 MMP R BOW 3 K 1% SH-SYSY 4l
HILL 4 X 10%/FLEF T 6 FLAR, FrHmE A E] 70%
W, 4% “2.47 TR iES IS Y, RE ARG
WA, F R FA ) PBS %%, 4 °C. 1500 r/min
20 10 min, FF LiE, H 1 mL P8 123 a1
VR E S, 37 CEOLIFE 30 min, 1500 r/min

20 5 min, 3 _EIEMMAIGE PBS A, @it
i G ARG 0 5 ZHL 40 B MIMIP (38 (L1031,
272 AHEA ROS fuill  HUNE KR SH-
SYSY ML 4 X 10YFLEFN T 6 FLAR, FrHmh G
IKE] T0%I}, 4%“2.47 WUF 7251 H 452, 4% ROS
TR SR UL I 5 AR B AT e, B E
e S i A AH M ORI - ZH 20 il ROS 5 #1184k
2.7.3 4N ATP Al B0 BAE KK SH-
SYSY ZHALL 4 X 10YFLEF T 6 FLAR, frtLfbd
IEE] T0%0, 1% “2.4” WUk HIRE Y, FE
BRFRdt, ¥ ATP K7 S VF 1 B AL FH B b OOR:
LRI A ATP & B384k
2.8 ZRRAEXEBFRIEMEN
2.8.1 HIEVOEHI Parkin, Pink-1 ik AL
AR SH-SYSY 4HMLL 4 X 1094LEF T 6 1L
B, FEHELE AR 0%, $% “2.47 TR ks
HIF45 24, PBS ZZAGTE D& FLAEML, IINGE & 4% %
RHES, T 37 CHIE 20 min, FEZREHEEIH
PBS JHVESFLA0ML, I 0.5% TritonX-100 & T
37 ‘CW¥HE 15 min, PBS KGN 5% BSA 4]
30 min, MOAFCHIGFHI—dT, 4 CWELHR, KH
FE—PL, MAMPBL P, =HEFE 1h, PBS Hbk
Ja INNIE & DAPI 44t 20 min, 38156 8540
% Parkin, Pink-1 FHP: A M.
2.8.2 Western blotting A&l Parkin. Pink-1. Bax.
Bcl-2. cleaved Caspase-3. Caspase-3. Cyt-C. Nrf2,
HO-1. GCLC f1NQO1 EHEX

(1) S EFREL: BOSEAE K I SH-SYSY 4
DL 4 X 10Y4L4F T 6 LB, frdlfh & Rk 2] 70%
i, BEEXTIEA., BRHMAS 2 Re (25, 5
umol/L) #H, MERIHFIFLLEZIAH AN 0.3 pmol/L
FEIN, SRR Z W, S RRA A
WEEFREE, Wb 24 h. FFEBEFEIL, F PBS Ut
%1, FREEREHEgNE, 4 “C. 1200 r/min &
O 5 min WEEANA, FF B35, PBS Pidk 2 Ik, &4k
WA A ER B G U PR IR bR B Y, TedH
k% B 1 PR Ud B AR B A A% R

(2) Western blotting failll: “RH BCA H HIKEE
e 70 Sk 2 R, PR AT T AR
FREN-SE N s I R e Ha vk, #5 %2 PVDF i, 1S
MA—%i, 4 CWEER, KH PBST WEEMA
P, FiREE 2h, PBST S5 &R ECL %t
RIS, 3B 5kl KA
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29 GEitFEoh

HHHPLX £sKIR, M GraphPad Prism 6 #F
AT G =i, ZHMNZER WS H One-way
ANOVA #7774 LSD 43 #r, Wi4IR] 25 5 04
H T k5.
3 #R
3.1 GREREEERE RIEEREHRE

WmE 1 s, Sx B4R, SH-SYSY diffiss
TFAFIMR I F IR AL B 12, 24, 48h J&, ZHARATF
T R TR A S ML PR . 0.3 pmol/L F i
HAALEE 24 h J5, AfAEIEZRN (51.6714.22) %,
ARFE 48 h 5 24 h AHLL, AHPRAEIE R ICEE AL,
IRl 28 5 0.3 wmol/L AbFH 24 h 11y £ e i () de fE 22
TR F5E I R ABEINT i)
32 AZEH Re ZERENHE RN EKIEES
SH-SYSY 4Bt RIF1E R

WK 2 iz, SH-SYSY R4 AN FR FE AN
ZBAF Re MbH 5, UAS B Re FIREZLE 10

1504
- R B

0.1 pmol-L™!
~0.2 pmol-L™!

0.3 pmol-L™!
- 0.4 umol-L™!
- 0.5 pmol-L™!
3 1.0 pmol-L™!

oo

1004

GHIAE 2%

b 4 4

504

Sx AR "P<0.05
*P<0.05

P<0.01

**P <0.01 vs control group

E 1 & SH-SYSY HAfFERMEN (X+s,n=3)
Fig. 1 Effect of rotenone on survival rate of SH-SY5Y cells

(Xts,n=3)

150 150
= S
& 100 5 100
E 3k 4\&
2 50 2 504
% S0
0- 0-
2.5 5 10 20 40 60 X 25 5 10 20 40

AZEAF Re/(umol-L™) L-DOPA/(umol-L ™)

LAt "P<0.05
*P<0.05

pmol/L B, AHMIAFERIHE FF (P<0.05), HE
FIEAH M, KBEiEPE 2.5, 5 pmol/L ) NS 21 Re
BTG 45286 . SH-SYSY 4MRZS P AFREER L-
dopa Xb# 5, 4 L-DOPA ¥R ik %] 20 pmol/L i,
ARSI R R R (P<<0.05), HE7EM*EM,
PR3 2.5 54 10 pmol/L L-DOPA HHT JG 452,

SH-SYS5Y 4iffuze el s S 445 J5 , 40
REFE TR (P<0.01); 4T 2.5, Sumol/L A2
1F Re % 5. 10 umol/L L-DOPA AbF )5, 4HMUAFIS
KR T (P<0.05. 0.01), HrF 5 umol/L AZ
=¥ Re 5 10 pmol/L L-DOPA 1E FHZC AR L T 2
5, BT NS BT Re S R S 140
BERA RIFISCEER .
33 AZEH Re MEFEMIFSH SH-SYSY 20k
B ERHOSZ0m

mHE 1 poR, SXHERAE, B4 GG #
S L) 2 T (P<<0.01), S W15 Go/M 40 i
LB R 2 PR K (P<<0.01), FWIMPERAT%S SH-
SYSY 4t BLEA B Gy HARHAE s S ZH B
B, B2 Go/Gr HAZH B bL A5 2. 35 FEAIK (P<<0.05.
0.01), S 5 GyM HAZH M bL A 2. 25 5 (P<<0.05.
0.01), L5 umol/L ANZR1H Re {EHMR BN
&, RPANSEE Re 1| 0E A ARERNIES SH-
SYSY 2 ff i BRI B
34 ASEH Re MEHMIZSH SH-SYSY 2048
AT

R T 5 S ARG, AT B R AR
Go/G BABH A, F5 R 4NN T, BRlE: T oA 45 24
AT S R TR, Wi 3 Fs, SRR LR,
BN TR EE T (P<0.01); HEAA
PR, San2iHAM TR I RE TR (P<0.01).

1509 150+

¥ 100+ 100

#

507

YA MLAFIE /%
H
AT 2R /%
B

50

MBI 25 5 10
L-DOPA/(umol-L™")

HiE RER -DOPA2.5 5
ANZBH Re/(umol-L™)

*p<0.01; SRR *P<0.05 #P<0.01, FEF

**P <0.01 vs control group; *P < 0.05 **P<0.01 vs model group, same as below figures

2 ABETH Re K L-DOPA X} & BEEHiE SH) SH-SYSY fAATFEERMEN (X+s,n=3)
Fig. 2 Effects of ginsenoside Re and L-DOPA on survival rate of SH-SY5Y cells induced by rotenone (X + s, n = 3)
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1 ASEYT Re W&EIZESH SH-SYSY HAAEEISNN (X+s,n=23)
Table 1 Effect of ginsenoside Re on cell cycle of SH-SYSY cells induced by rotenone (X £ s, n=3)
, S A 5
H Fil4/(umol-L™!
H R/ (umol L) Go/Gi/% S/% G2/M/%

ot HE — 21.62+2.03 41.83+3.44 30.75+2.68
P — 57.49+2.41" 10.6942.87" 12.78 +2.28"™
L-DOPA 10 37.28£2.15% 22.67+3.87% 20.2941.73%
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Fig. 3 Effect of ginsenoside Re on apoptosis of SH-SY5Y cells induced by rotenone (X + s, n=3)
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Table 2 Effect of ginsenoside Re on intracellular ATP
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Fig.7 Immunofluorescence detection of effect of ginsenoside Re on expressions of Parkin and Pink-1 in SH-SY5Y cells induced

by rotenone (x 10)
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Fig. 8 Effect of ginsenoside Re on Parkin and Pink-1 protein expressions in SH-SY5Y cells induced by rotenone ( X £ s, n=3)
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Fig. 9 Effect of ginsenoside Re on apoptosis related protein expressions in SH-SYSY cells induced by rotenone (X £ s, n =3)
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Fig. 11 Neuroprotective mechanism of ginsenoside Re on
SH-SYSY cells induced by rotenone
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