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ABSTRACT : AIM To study the protective effects of echinacoside, extracted from Cistanches Herba, on 1-meth-
yl-4-phenylpyridiniumion ( MPP*) -induced SH-SY5Y cells of Parkinson’s disease model. METHODS  After
SH-SY5Y cells were treated with phosphate buffer saline (PBS), 40 wg/mL echinacoside, 1 mmol/LL MPP ",
and/or both of echinacoside and MPP " | cell proliferation was detected, and GFRal, phosphorylated AKT mole-
cule (protein kinase B) as well as Caspase-3 protein level were analyzed by Western blot and immunofluorescence.
Echinacoside’ s protective effects were also evaluated when AKT phosphorylation was blocked by an AKT specific
inhibitor, 1.Y49002. RESULTS Echinacoside significantly decreased cell apoptosis induced by MPP* in SH-
SY5Y cells [ MPP* vs MPP " /echinacoside, (25.12+4.33)% vs (5.13 +1.51)% , P <0.01]. Data indica-
ted that echinacoside could up-regulate the expression of GFRal, a critical pro-survival receptor, and improve AKT
phosphorylation after SH-SY5Y cells were exposed to MPP *. Further study suggested that LY49002 could abrogate
echinacoside’ s function of improving cell survival but not affecting its effect of increasing GFRal. Echinacoside al-
so could inhibit Caspase-3 activation induced by MPP ¥ in SH-SY5Y [MPP" vs MPP"/ECH, (7.22 £1.51) vs
(1.81 £0.42), P<0.01]. But its function depended on AKT activation. CONCLUSION
data strongly support that echinacoside protects cell against MPP " -induced apoptosis through GFRa1/AKT signal
pathway in SH-SYSY cells.

KEY WORDS: echinacoside; SH-SY5Y cell; MPP* (1-methyl-4-phenylpyridiniumion) ; glial cell-derived neu-
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F1 S AARA S I T 20 I W SR 4 AT ) A R
ZeUREA PC12') | /NG Py B 40 R 2 7
FEAR ML SH-SYSY 40 ( LAk #i 22 BF 40 i I 4
) PR T ARBALRT I A BT R, AR
BT AT LA 1-H BE 400081, 2, 3, 6-PUE( ki
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fd PR K K C ], AN SRS H A T K R R
SEhAMR (PBS) WWREL, TNZAbBEET, 4 Mk Rh
# 6 FLANERE TR, HAL5 x10°, $53E24 h )5,
INZ 5 Ak 2k 55 5% 24 ho ke AH ] RIPA 245
(WK H L2 RAEMPEARAR) 25
Western blot 4347 AKT B§fR 1L 7K1 GFRal 7K,
L3 mpeE Aot AMEPFNE 24 FLE AT,
15FL 8 x 10*, 24 h 543145 1 mmol/L MPP* |
40 pg/mL f A 2R 25 B 40 pg/mL ARG +
1 mmol/L MPP™ | PBS VEJXI o FEATFEHARAGTF
P4 AKT #fik 5 SH-SYSY 4l T ¢ &, 40
25 hb PR A 2R A 1 mmol/L ) MPP* | SL5G
HAMM o HIIMA 40 we/mL AAF35H | 40 pwg/mL #2
SBAGTF +20 wmol/L LY490002, %5 4 %F FR{L N PBS
XTHR, TCATAT 25 b B, A RS oA, B
PRV 6 AL, SEEER 3 R, LRI IR R
BT AN

1.4 Western blot 4~#7 Western blot % ¥ 7,
BARWLS23CHR [13] . Sbt AKT HiiK . SRbiiiig
fb AKT S473 $iik 4 di GFRal HLik M3 E CST
INFIESE, FHE 1 1 000 F B A5 KU T 24 28 L B
JE R PVDE & (1 H 32 [E Pall 22 7]) o /AT B-
Actin B 3g BEHTIR (1 A SE[E Santa Cruz) $% B
1+ 3 000F A5 B 3 4 BN I (1) PVDF JEE, HRP ff
R 1Y FHi AR 1gG F HRP AHERAY L =EHT/ MR 1gG (16
H 22 [E Jackson Immuno Research Laboratories) % 1#&
1 : 10 000 # B A% T- Western blot, i 8% H4k
PRGN T, HREEAS IOEBAL ( BigR
fE) REMIFHTIEE,

L5 ol  A0ERNE 2 R m R
R b, B IR, A [R] Y 2 4 4 3
24 h J5, HIVRWEERE . /NPT a-Tubulin B 5ERE
ik (W E R E Sigma A F]) MR GFRal Hiik
(W H 2L CST AR]) #RIEHE 12 1 000 Fi B2 —4t
MR (WA L2 R ERHEARAR) bl
o Bt BUA I B EE . — 50 nildi ]
FITC FRic i EHT/N R TG FT Alex565 FRic i) FHi R
IeG (WK B 3 [# Life Technologies 2y ] ), 1 :
2 000 B S (i ], (IO EES IR ZHi vt Ml 1547
A% H 5 weg/mL ) Hoechst 33342 = i Yx {4
5 min, PBS ¥4 Wn, HIHMME R, i€ R
JHIR SP8 WO R Wi (T8 Leica 23 Al
i) WS,

1.6 TUNEL #%3e.2m 0B — 241 21 H0IE ) 45 il

24 b 3R G OB A [l S G A Sk 6 IR A
40 pe/mLAS 451, 1 mmol/L MPP* | MPP*/#}
AT, difeAbPE 24 h J5, HIV® PBS ¥R 2 IR
5, BB E, HIE Tunel iIdF & (P KRiZHA
B VLB B T RRIC. 45 e B9 B e
(NIKON, HA) 1, B4R EBRAELLN 5
ASPREF, GeitPHEAIR
1.7 Caspase-3 Fh4o4r  AHMEPEFRIE] 6 FLIG TR
i, L5 x10°, 24 h A4 5 1 mmol/L
MPP* | 40 wg/mL AT EE 40 pe/mL #3545
1 + 1 mmol/L MPP* | PBS AE X R, TERFFEHA R
BPFJE 4 AKT B 1k 5 SH-SYSY 4 1= % &
W, M2y ab b 2 A 1 mmol/L () MPP ™
STUS 4140 B 4y A n A 40 pe/mL A B A A
40 pe/mLAR Y45 HF +20 pwmol/L LY490002, 75 [
XF AN PBS X B8, JCATA 25 Wy kb B, 20 i o 24
J5i 24 h, JH Caspase-3 171 & it 41 i 4 fige v 24 1 40
M, e EE A, IR R T
ANLFREE 3 AL, TRER 3 K,
1.8 %R %4t JirG Western blot 455 FH K EEERML
SIRTRGIAT IKBE AT, AN SR PR AT IR,
SR MHMEASNSEAKEMIE, Bk
FFIR N LAEIRALG 5 5 ARG T E . SR
AP EXCEL 58 1%, il 244 G ¢ K 5 if
fTREWRE, M P<0.05 i HEFRE, P<
0.01 2z i i 2 .
2 #R
2.1 MEHHKRY MPP' % 5 SH-SYSY #98 —
CA 25 R B MPP ™ 1] LI SH-SYSY 41 il
PATS, AHEIE H @ 2k SH-SYSY A Kl £ R,
MPP* 3, i 3 7 SH-SYSY 41 iy A= 4, Ak 3t
3 dEFPITHI R A 80.4% (& 1A ~B), FEH B IES
AT (B 1C ~ D)o B AR 545 %) SH-
SYSY 4l i) I A KA B R, (HE X T
AAAE MPP " B, FASRA5 1 AT LR 35 /> SH-SYSY
MMV T, A9 T SH-SYSY 40 Fiik & T 1
MPP " fErERF A AR K (I 1A) . IEIIES B
AP SR ATAAP T A0 I R AR, A A A T
(EI1B) . >R TUNEL FRicik i T 4n i K 7 2
/N, MPP* W Hb ¥k % T SH-SYSY 4 fifd iy 94 T
[MPP* kb 3R 2H vs X} HRZH, (25.12 +4.33)% vs
(3.01 £0.51)% , P<0.01] . 1 HAASA5H 0T LA
EM AR T A M L] (MPP™ vs MPP*/#A L 24
H, (25.12+4.33)% vs(5.13 £1.51)% , P<0.01)
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Fig. 1 ECH protects cells against cell apoptosis induced by MPP*

XS LR RA R A5 1 7T LR {9 SH-SYSY 4,
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2.2 MR FIF4pH MPP* % F 49 GFRal KR-FF B
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GFRaul {55380 % Vi 1) B2 22 8 I B R AL Ui, 7
A AT T T R HE R R DR
I, ARMFFE A MPP* 2 B W T SH-SYSY 4
I B GFRal /K-F, &5 R Eox, MPP® T if T

GFRal 7KF, [A i}, MPP* 1 mf A3 ] SH-SYSY
LN AKT SRR ALKF (181 2) o A3 1 AL 2R
AT LU A ] MPP ™ 93X —Zihg, #0KE T
MPP * 330 i) SH-SYSY 4 g h GFRal /KT F A1
AKT BERRAKCEREME (F2) o X451 GFRal 1Y
BPEDE RTINS T A — B, W RAG T rT LIk
SH-SYSY #fijifu #F MPP* Z£7E () 451 GFRal 13
ik (K3),

MPP*/(1 mmol-L™) = - + + T
MR H/ (ngmL?) - 40 - 40 i %g i ’—\
-% 1.6 4 #
14 4
GFRa s
1.0 4
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S 0.6 -
5 04
AKT-PS473 2 03 ]
m 0
]
2.0 %
AKT & #h
B 15
‘%1‘6
= 10
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B-Actin %ﬁ 05
a
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MR H/ (ugmL?) - 40 . 40

A.Western blotZk##

TE: SR, © P <0.05, “P <0.01;

B.Western blot& 423471 (n=3)

5 MPP* 4 b, #P <0.05,%P <0.01

2 Western blot £ #7# R 3E % MPP " %5 SH-SY5Y 48  GFRal 7K FEF1 AKT BER4L 7k F 354K B9 8200
Fig. 2 Effects of ECH on changes of GFRal and phosphorylated AKT regulated by MPP* in SH-SYSY cells
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ECH recovers GFRal expression in SH-SYSY
cells during MPP* treatment ( x630)

Fig. 3
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il AKT (IR 1k, % GFRal 223k %A B0 114 52 M)
(4B ~C),

2.4 MR FHFIpH MPP* % F 49 SH-SYSY i 1
Caspase-3 &4 O 1 i — 2B BF 55 408 21 4 1 41
MPP* i 314 SH-SYSY AT, ABFFTAI T4
AT MPP ' 55 SH-SYSY 40t 1ot B v i
LA M JE TR 45 Caspase-3 BOTH M, 45 B @R,
PSR4 8 3 s il 7 MPP” i 5 1) SH-SYSY 4
AN Caspase-3 BJTE P IN (MPP™ vs MPP ™ /#3 5
R 7.22£1.51 vs 1.81 20.42, P<0.01), It
Ah, S AKT B85 B Ak mT DL A SR 35 1 19 ik
YEH . X eegh BEFIPA S 45 15 (3 SH-SYSY 45 L 4H
—&, WIS,

=#-MPP'1 mmol/L
- MPP /A RATEF
—=<=MPP/# B3 H/1.Y294002

= 35
§g 3.0
g 25
)
g 15
= 10
w05
% 0 ; : :
= 0 24 48 7
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A ATK 01 751 BEL T # 535 0f

SH-SY5Y 41 ffa i) R 47 4 F (n=6)

LY294002/(20 umol- L") -
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4,
+ +
+ + _+

AT DTS | ———

ATK L & 4

B-Actin EE— wENND RN YA

B. Western blotZk

96

%

GFRa/B-Actin %} & F 7K F

P-AKT/AKT
HIXTBERR ALK T
J g

0.5
0 - . mm
LY294002/(20 pmol-L") - S 2 g
AR % E/(40 pmol-L) . . k: +
MPP/(1 umol L") , 5 ¥ "

C. Western blotE b 23 #7(n=3)

W AT, 5 MPP*/RMRAGTE/LY294002 41 HLEE, P <0.01; C [, S5XFIRALLEE, ©P <0.01; 5 MPP* /RARAGIF4LILEE, P <0.01
E 4 AKT #$)5I BEETH2 R E (R 17 SH-SYSY Ihak
Fig. 4 AKT inhibitor blocks ECH function of protecting SH-SYSY cells apoptosis induced by MPP*
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T EE PR R B R R
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A FA R T Caspase-375 1 B 5 W (n=6)

MPP* —i  GFRal —> AKT —> 4455

f
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B AA R4 H MHIMPP+% -5 SH-S YS Y 40 I T 3 2 bk
5 MPP* /RMEAG T LLEL, P <0.01
ES5 #MRFFEDT AKT #EME MPP" F S
Caspase-3 iF{L 034 SH-SYSY A0 E T
Fig. 5 ECH inhibits Caspase-3 activation and cell ap-
optosis induced by MPP* in SH-SY5Y cells
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AR 2 0 R AR e L AN, 2K
I T GFRal #H %t F Ho Al GDNF #1952 {4,
X2 B REIZ sh i 2T B A AL IG5 4% T
BRI AE . HEER R (EHANL)
FE BT BERER I, HAOmiLk2S
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FRIF” T5 253697 WA 4 A% f8 3 e W b HE 2% AR A
ME, P BRI PSRN RNERA “U
WANS" 2%, BAWRSNAHNE, ZhE
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FEEMRIY 2 — o ARG A5 R IR SR 4 1 hE
1 PD /NERAR A I 21 20 GDNF 235, AWF5EME
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AR A PR E T, 25505 R SCRHRaE A —
H, FIEVIRE AU, PIBK/AKT 5 53@ MAE N
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SF Oy RE R, R AR A S pT R T
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