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2D A BE S B SCI ey, TN 510520)
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-D- R AR B Z Ak 1(N-methyl-D-aspartate receptor 1, NMDAR1), a-% k4% &, cleaved caspase-9 #9 R ik &, L5R LA
B, MMk A RABITIREGIGn, BERZH L0 M T REZ T B LTIRE 69 8 DR E B 3T,
J, i d CAT. SOD 42 M AR E3gmmidig, MDA A& Z 0485 %K, IL-18. IL-6. TNF-a #9454 K E
¥ et % 8,(P<0.05 2 P<0.01), Western blotting 2R &%, LA M0k, 4254840049 NMDARI, cleaved caspase-9
A FH KK a- B MR G 69 F 8 F R FIEM(P<0.05 K P<0.01), £i® KAHTTiEL T NMDARI F= Lifl a-%
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Study on Protective Effect of Vinpocetine on Parkinson Disease Cell Model

ZHENG Weifeng!, HUANG Jiwei!, LIU Zhuying!, XU Lejia!, XU Liangkui?, HUANG Haichao®"(1.Department
of Pharmacy, The Third Affiliated Hospital, Sun Yat-sen University, Guangzhou 510630, China; 2.Experimental Training Center,
Guangdong Food and Drug Vocational College, Guangzhou 510520, China)

ABSTRACT: OBJECTIVE To study the protective effect and mechanism of vinpocetine on Parkinson disease cell model.
METHODS The Parkinson disease model was established with SH-SY5Y cells injured by 100 umol-L~! 6-hydroxydopamine,
they were divided into model group and administration groups. Vinpocetine of different concentrations were added to the
administration groups and incubated for 24 h on the basis of model group, while vitamin C was added to the blank group under
parallel operation. The cell survival rate was detected by CCK-8 kit to define the suitable concentration of vinpocetine. The
apoptosis rate and apoptotic morphology were detected by flow cytometry and Hoechst 33258 staining. The content of
catalase(CAT), superoxide dismutase(SOD) and malondialdehyde(MDA) were measured by colorimetry. The content of
interleukin-1B(IL-1), interleukin-6(IL-6), tumor necrosis factor-a(TNF-a) were measured by ELISA. Western blotting was used
to measure the expression of N-methyl-D-aspartate receptor [(NMDARI1), a-synuclein and cleaved caspase-9. RESULTS
Compared with the model group, with the increase of vinpocetine concentration, the survival rate of cells in the administration
groups increased, while the apoptosis rate decreased along with number of apoptotic bodies decreased gradually; the content of
CAT and SOD increased while the production of MDA decreased regularly due to the increase of vinpocetine concentration; the
content of IL-1B, IL-6 and TNF-a decreased regularly when the vinpocetine concentration enhanced(P<0.05 or P<0.01). The
results of Western blotting showed that, compared with model group, the content of NMDARI1 and cleaved caspase-9 in the
administration groups was lower while the expression of o-synuclein was increased(P<0.05 or P<0.01). CONCLUSION
Vinpocetine can protect the nerve cells of Parkinson disease model by downregulating NMDARI, upregulating a-synuclein,
inhibiting the activation of caspase-9, mitigating the injury of oxidative stress and the production of inflammatory factors.
KEYWORDS: vinpocetine; Parkinson disease model; 6-hydroxydopamine
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H 4> 2% % (Parkinson disease, PD)J2 % LAY
SE AR IEER Z —, TESER B RS .
A . R B AR B A A, O AT B A I 4 i
AWOEARN, KE AW UESE, iR BT
KRR Z O R LT T & PD B F B,
FEE R RE P o T AL 3B At 4
Pl . EALRNE . SRR AT DL K SRE
R HAHT, g2 U RS PD SER S AL
) —ZR 259, (AFFL 2y it — Bt ) J5 o Hh BT
BRI S, SEOREE K. Bk, Bk
e Z 25N AT PD il R R A AT 25 PR
ETRL. W R AR N R 2 2 DL

KEVIT AWK F R, ks
PEHDAT T Bk A RGeS 1 LB R —
P BT PR BEER IR 1T (cyclic adenosine monophosphate,
CAMP) Y FEMEVEF , DT 1457 LET ok, £ ik
o 2H 22 1) i A AR PR FRE R o AR PR YT 245 i )
Il PRI 32 22 ket 2P A AL | il sh kA 4k |
i 1 I 3 RE S A R IR BF Y SRR TETT Y
HEVEHIBR T B3R LAY ok il A R SRt i L], 3
AT LA ] A B N RN R A R A 1 il 4
MAPEEEED, TESh B TR AT AT R R 2
S Z B0 AT K RS, BRI, KRAEVETT
AL 3E A3 5 0 A pi 22 AR AL N PD AR
SrER .. HRTEKAEVEITTIE RN E M A 3E PD, A
Il PRAJF 75 458 H AT 4E I Toll KRz 4%} PD F= A 37
JPVERDY, T PD &AL FNGYT ¥ I £ 5 i # A
KMZYBRVER, A0 Ao 3G M oK 58 70 4 1 B
KEITIRST PD BALH] . AWF5EHI ] 62 1
[t (6-hydroxydopamine, 6-OHDA)#i15; SH-SY5Y
YR EE PD B, BFSE AR VG TT X T 28 fl 22 24
ML 2530 S 2T E AT, i — 20 T TR I R
Ak PD IGIT T RS %
1
1.1 ZiiErk

SH-SY5Y Al b4 4nits, W [ R
“BE 1 AE BB AN B IR 0
1.2 K5

KB VGTT (TR i A H 25 e A A BR A W] dit5
1811012; MKS: 2mL : 10 mg); 6-OHDAHLS :
H4381) . Hoechst 33258(Hlt*5 : B2883)My [ 3 [+
Sigma Aldrich A #]; CCK-8 i & (H A [k
N, 5. ARI164); DMEM JEFR 5t 5 .

o E AR 22 2021 4F 2 A4S 38 4545 3 )

0030034DJ). fifi4- IfiL i (fetal bovine serum, FBS,
5. 10100147) [ Gibco AT ; BCA EHEE
IR &S . PO0125) . 20t I8 T A4S I 5] 6 (U
{65 Annexin V/7-AAD, L5 C10625), id%1k
A Mfi(catalase, CAT, HIt*5: S0051), #E YL
fiff(superoxide dismutase, SOD, #t5: S0109), N
[ (malondialdehyde, MDA, #t5: S0131M). H
YIS 1p(interleukin-1p, IL-1, L5 PI301).
HAIE/ 2 6(interleukin-6, IL-6, #{t5: PI326).
IR R HE IR F--a(tumor necrosis factor-o,, TNF-a, it
52 PTS12)RRF &30 [ 38 = RAE YR AR
BT s BT N-H BE-D-R AR5z & 1(N-methyl-D-
aspartate receptor 1, NMDARI)$T & (Hit 5 .
ab134308) . RPN o- il % E A PR S
ab27766). FHTA B-actin HUAMHLS . ab8226). %
U cleaved caspase-9 PR : ab2324), i
P S : ab6728) FIEH Lo —Hi(HHL 'S : ab6721)
¥ A L Abcam A H] o

1.3 fY5%

HERAcell 2401 4Hiff13%5746(3&E Thermo 2
A]); Axio Observer Al 2 I iBe (T E 2% /] 4
Hl); CytoFLEX JzX4HM{ . DTX880 HR{X .
Allegra X-30R & .00 HL(3E [E Beckman A H]);
Western blotting % i{ (3% [E Bio-Rad 23 A]).

2
2.1 SH-SYS5Y ZHMAY %55

PLEr 10% 625 135 1 DMEM #5357 37 °C.
5% CO2. 95% MU FIE B S50 N EE R4 . Ak
TR 80%HT, 5L IHIG TR, ] PBS ¥k
BT 0.25%BEEHN L 2~3 min, FI0EI0LE
TR LA, RIS R R 2 4 L 58 42
JV% , SRIGHER 2 5x10° mL ! 2 TR T
2.2 6-OHDA ¥ A4 e il

Kl 6-OHDA Zi 5 %afk, MW ik HAA b4,
SCHGAE IR T INALE A C(Vit OFENHTALH
BEEFREL 5 mg 6-OHDA £ 20 mg Vit C, Lk 10 mL
PBS B iil i 0.2% Vit C ¥R &M o IMSEI0TT, &k
2 mL PBS % 5 mg 6-OHDA 1% 0.2% Vit C 7%
W, BCHIR 25 mg-mL! () 6-OHDA ¥, 1R51)5
TEME A LIRS 0.22 pum 1Y K I 8 2% 5 g
BREA, Bk 2 SCgovk B A A% 72
2.3 KEEITIREIE R

PD A5 40 i A 28 ¥k R 100 pmol-L™ 1Y
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6-OHDA, 4525 40 AEAS R AL A SERI 143 S i A b5 5%
BRI KB PRI LR IR 5, 10, 20,
30, 40, 50 pmol-L™", 25 FHALUMA 0.2% Vit C %
WOPATEAE . AU E 24 h JE R 40 A
%, BRKENTNASORE,
2.4 HHHEAETE SR ARG

W20 EEEFR T 96 fLAR T, #i CCK-8 15 & Ui
B4, 37 CHEHE 30 min, BEAR{UASIN 490 nm M
JEE OD A, FAE 3 NEAL, HAMEAAT R (%)=
OD 152/ OD 1< 100%HEFTHEL
2.5 A SR I A T 3

YR T 6 fLtkrh, ordiabis, 5%
IR, PBS YR 2 Ik, BALIMAAT EDTA
) 0.25%M5 8 G T 37 C AL 2~3 min, BE)JS LA
ML ARG TR AR Tk . AL S R B0
F1, 1000 rmin! B.0 10 min, FHi-= FiE, EEY0H
Ja, W 100 pL A, 43-5IA 5 uL Annexin V
J¢ 5 uL 7-AAD, F#EDEHFF 15 min, fIA 400 uL
Binding Buffer {RA1EHFERIN, FT-%=07 L 4R
WS R T4 L5+ SRR R AR T PR AR L 5]
2.6 Hoechst 33258 Yo A MU Ay I T

BT 6 fLtkh, frdiabrE, 5
EREFRW, PBS WRiKE, Db 4% B W EEE E
10 min, PBS ¥, A 0.1% Triton X-100 i i
10 min, PBS %% 3 KJ5, A 5 mg-L™' ) Hoechst
33258 IR, FEIRFEHE 30 min Yefh, 2 PBS VK
J& 2 B AMEETE 346 nm iR KT g YL (0,1
B, IFBEPLE BB FE A T
2.7 AR E AR

BT 6 fLtkh, fardari)E, H
TR PBS PE¥k, IMAMMZMWR, 4 CieE
30 min, 12 000 r-min' &.0> 15 min, B F#WK, #%
BCA 5 & Ut I BERAER I S A& &, Bl
12% 5 TN 445 Tk e 8 6¢ (SDS-PAGE) 73 B3 4% 2H i 76 1
Fefh, R3] PVDF 5 H 5% BSA & T 1]
90 min, A NMDARI. o-EfiliiZEH . cleaved
caspase-9 . B-actin Fi B —HT, 4 CHFH LK
DL TBST Ve, A ZdL, ERWFE 1h)s, HiK
PRI, SRJE A ECL fb2: KRG, 7Emg = B
I GER o K Image T BAF4HTIE v SE 45H
AR EE TR, AN 445 26 1145 A B (B-actin) Y HLfE
REME, THAERRIA 5254 B AR RIS
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2.8 ALK A

B R T 6 fLARH, rdlkbPE, EABk
BT SR, PBS PR 2 WK, MIAZNNE 240 w1
JH 30 min HfEAEEAIN, % CAT. SOD. MDA
0 7] 6 U P AR AR A, e A K RO B A
e Bk va ke R CAT, SOD., MDA {8 &,
2.9 RIE TR

AR T 6 fLikrh, fRordabEiE, B
L IERE R S TRRRAE 1 50 Rkt K RPIHRE
PIRRAE S . BEERE S . R R B IE O = AR FLI,
37 CRIERE 1 h; VERESFLINAPUAEREE 1 h,
PR PRV S5 I ARG 000 08 0B 490 I o7 R 2 30 k'
TWEE 10 min, FFLINAR AR, 450 nm %
AT RS I W O BE AR T S AR E T 2, IL-1B.
IL-6 . TNF-o (145 i i 48 0 B2 WKk 43 00 o4
¥=0.012X?-0.009 6X+0.025 , ¥=0.000 005 7X?+0.004 8
X-0.32, Y=0.000 13X?>-0.002 4 X-0.018, % i}
BRI IL-1B, IL-6, TNF-o FUHEEE
2.10 GEibeaabs

K HH SPSS 18.0 {74114, SL e £ ds
PILLX £ s Fn, ZALRHECR FRRE T 200
(One-way ANOVA), AHIE WM LR Tukey i
55, LA P<0.05 AZERHEAGIHE L.
3 F#R
3.1 HU MR

BEAIA MMM AR REERTEA4A
(P<0.05), FHIRLIIfHH 6-OHDA #J % PD #7
o5 205 21 20 M AT 0 R B A A VG T TR R A B i 3
B, YRBEETE 10~30 pmol- L' I, SBIAYAH AL,
MM EREER N, 2R AEARIT¥EX
(P<0.05 X P<0.01), {H 4 254 ¥k & ik 3
40~50 pmol-L™" B, S48 4 f A7 15 2845 /5y T A5 Al
4, AR WA R R, RIS 25k i
X 24 L 1) TE S A R IR e AR R e, DR IR S S
LA 10, 20, 30 umol L' /EAME. . & 3 ik
JEM LI THE— 25T, S5 A 1,
3.2 Ui A IR T

BRI ZH A A0 B ORI T3 0 (39.444.2)% , 3
F-25 F12H (4.8+0.6)%(P<0.05), 10, 20, 30 umol-L™!
KAETGIT 4 25 4L M T2 R AR R (28.143.2) %,
(21.7£2.4)%, (13.5+1.8)%, K FHIRIL (P<0.05
o P<0.01), RAKFEVGIT T FE(K 6-OHDA 52/
AP, S5RILE 2,
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AR IR T /MA , Bl K V8T R 3
3 Hom, B4R T/MERBGE B B, L E

3. Hoechst 33258 4 {f, M 4H L JE 25 5 TH ik 1<

FVGIT Al AKX 6-OHDA %S JE T

A%
2228

0
04 3.4  Western blotting Kl £ FH F ik 7K F-
HYMRIZ] S 10 20 30 40 50 S s -
KT pmol L e *H l:t BiRIZ] NMDARI . cleaved
Bl 1R K AT T X A B caspase-9 19 15k S8 5 1M1 o 5 fi A% B £ 00 A
HEAAE, DP<0.05: HHALIE, 2P<0.05, PP<0.01. (P<0.05), ggﬁyq 6-OHDA 7] i i 521 NMDARI . a-
Fig. 1 Effect of vinpocetine on cell survival rate at different

concentrations S filA% 2 I cleaved caspase-9 HYZE AL PD f)
Compared with the blank group, "P<0.05; compared with the model ﬁf_@'{k &, lﬁ‘;‘:ﬁﬂéﬂ;’:ﬁ L , ’nﬂjéﬂ l}ﬁ%k%@ﬂ‘
group, PP<0.05, ¥P<0.01.
g e BE L 4 NMDARI . cleaved
3.3 Hoechst 33258 Y& (L EE 4N T ke E',\jm:. AN oo
caspase-9 7 H B WIRFEARIT o2 fil A% B 1 28 W5

Hoechst 33258 YL J5 45 T n WAEE 3| 25 (I 1Y)
N n‘ H /. N b
IR RS o, T RO T g L H(PR0.05 S PS0.0D), KON M EAD
i F# NMDARI . cleaved caspase-9 fl [ a-%

HEEOLHE, KYIE 6-OHDA WfEHT, 4
K, AR BRI | R, PR RIS, SO 4.

10° 106 108 108 10° a
1 2 1 2 1 2 1 2 2
104 k: Q 104 Q R 107 < < 104 Q 2 10" 0.816% &
104 £ 10 <104 104 <1054
% 10°9 AR % 10°4 % 10°9 L % 1059 E 2 g 10°4 A
~ - ~ ~ S oA ~ — =~ —
£ 10%4 R £ 10%4 %104 G £ 10% 3 %1044 e
& & ' & & Ll & & {;
= 10°4 e = 10°4 =10°4 e = 10°4 2 10°4 o
E - 2 o - -
i Q4 Q3 40 Q4 Q3 10 Q4 Q3 107 Q4 Q3 10t o2 Q3
10" Lrmrrrmrrrmerrrterrrmrrmrm 10 et 10 et 101 e 10! -y
10! 102 10° 10 10° 10° 107 10' 102 10° 10* 10° 10° 107 10! 102 10° 10* 10° 10° 107 10" 102 10° 10* 10° 10° 107 10' 107 10° 10* 10° 10° 107
FL4-A: annexinV-A FLA4-A: annexinV-A FL4-A: annexinV-A FLA4-A: annexinV-A FLA4-A: annexinV-A
ZEHH HRRIEH 10 20 30
KFPGIT /umol - L
B 50
45 -
40 |
c\\° 35
# 30
H o5 ]
=
Q 20
=151
10 1
54
0 - r .
10 20 30
KFHEWT/umol L

2 A 4 M R A R T

A-ZEH 4 BEAIZH; C~E-10, 20, 30 umol- L' KFHFEWITAZIA; S5 H4LIE, YP<0.05; HEBIH L, 2P<0.05, YP<0.01,

Fig.2 Apoptosis rate of cells in each group detected by flow cytometry

A-blank group; B-model group; C—E-10, 20, 30 pmol-L~! vinpocetine group; compared with the blank group, "P<0.05; compared with the model group,
2P <0.05, ¥P<0.01.

3 Hoechst 33258 % & W £ 4 fg & /8 T 1% J1.(200%)

A-ZS 4 B-KiIZH; C~E-10, 20, 30 pmol L' KFHEPUITLAZH4H .,

Fig. 3 Hoechst 33258 staining to observe the apoptosis of cells(200x)
A-blank group; B—model group; C—E—10, 20, 30 umol-L~! vinpocetine group.
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NMDARI

o-synuclein

-1

‘;k s
B
!
=
g
=

A

= NMDARI
o a-synuclein
= cleaved caspase-9

24 MRS 100 20 30
K& T /umol L
B

4 £ M %K NMDARL. o-Zft#%E 97 cleaved caspase-9 & A

A-FA A0 NMDARI | o-Z fil 4% 25 11l cleaved caspase-9 FiA [ Western blotting 2577 ; B—#5 ZH 41 /i NMDARI . o-Z fili#% 2 1 F1 cleaved caspase-9
MRS Feab it LMY s 58 A4LELEL, DP<0.05; SR L, 2P<0.05, 2P<0.01.

Fig. 4 Expression of NMDARI, a-synuclein and cleaved caspase-9 in each group of cells

A—Western blotting bands of NMDARI, a-synuclein and cleaved caspase-9 expressed in each group; B—comparsion and analysis of NMDARI,
a-synuclein and cleaved caspase-9 expressed in each group; compared with the blank group, "P<0.05; compared with the model group, ?P<0.05,

)P<0.01.

3.5 SRR ORI

o ML, BIRI4] CAT, SOD & & [k
Il MDA & & Ft5E, 25 BA %1 L (P<0.05),
B 6-OHDA 1] 5[ A bR i N4 PD (155
PR . A SR A, FEEKETITIR
FERIBENN, CAT Fl SOD &z #iFt#E, MDA &
AR TR, 22 R ¥AH G EE L (P<0.05 X
P<0.01), FRAKFEVGITAIHIK 6-OHDA 5|14
RN s, 250 1.

R AL RS A A

Tab.1 Detection of oxidative stress index

LD CAT/U-g' SOD/U-mg! MDA/umol-g!
EIEE 2.56+0.24  23.71+4.62 1.08+0.07
AL 1.05£0.09D  9.84+1.63")  5.65+0.41"
10 pmol LMK BEPHITA 1.45£0.112  12.37+2.359  3.94+0.322
20 pmol- L™ KAPHITAH  1.93+0.172  17.25+3.872  2.7440.297
30 pmol L KAEPHITA  2.2940.25%  21.76£4.28)  1.60+0.18%

W HEAE, YP<0.05; SHRELLE, PP<0.05, YP<0.01,
Note: Compared with the blank group, VP<0.05; compared with the
model group, 2P<0.05, ¥P<0.01.

3.6 A S E PR T A A

RERIZ IL-1B. IL-6. TNF-o f & 38 728
F4], 25 BA 50 2F 2 L (P<0.05), %M 6-OHDA
A S0 SN A PD A BIRAS ., 45 2540 S5
RIGI LA, Bl K ARPGTTHREE RGN, 3 Fh 4 hE A
T & TR, S EA B2 R (P<0.05 5X
P<0.01), FKFFGITAIFE{K 6-OHDA i T4
[ RAEH T i, 255K 2,
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Tab. 2 Measurement of inflammatory factors  pg-mL™'
RAEH T IL-1B IL-6 TNF-a
= HA 12.56£1.88  78.55+6.84 39.36+5.42
MR 36.43+5.800 257.39£25.80" 102.64+10.34D

10 umol- LM KA PHIT4H  30.86+5.232 204.57+20.452  84.19+11.822
20 umol L' KFRPHIT4 24.38+4.959 183.72+15.979  68.04+9.572
30 umol- L' KETFHITZL 17.08+2.19% 155.68+12.34%  49.06+6.27%

E: A4, P<0.05; SEBYLE, 2P<0.05,9P<0.01,
Note: Compared with the blank group, YP<0.05; compared with the
model group, 2P<0.05, ¥P<0.01.

4 tig

M 1817 4R 95 [E B i James Parkinson 1 2G40
iR PD 24, T4 200 £ 5%, R4S PD #Ui4
SPA TRERIEE, BRTEK 258 A sk
L IR 12 IR SR DU B AR 1 AE SRR
HMABEIR AR R E R, BRI
R Al LA AN RSO, AR I PRAFFE UE S
PD (14975 BEARFAF 2 v i 2 o 3508 350 2 B e b 20
AR B, PR S MR IE DL B PR T SCHR A
L TEARE AN 2 L B i S 00, ZEAISE PD 3L 2o
FEHr, TR R ME 4 I0 B R AT G S A S
JRIR, X PD B 25 BT 53 22 R FA AR 1 40 s
B, 6-OHDA J& i 53 i 2 EL i F2 AR AT AR
S I PD BRI SR, AER N AMERRE S 2 ke
SER LSS 2 M R Ao, JFrTiE £
FIRREAL PD AR ERRA, EEAHE: OfEHE
H Y R, EAAE PR R A ) T L
MZITET-IY; @ NMDAR] Y2k, M348
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ARG B ph 2t @ TF I a2 il
FEAHRRE, MWL EMEE, st 3y
e WA ZMAMAITUBRRIERF, 5l
RIEW), DL L 2N R RA R B S
JCIET: . 3L,

ZIE NI PD [ AR, FRAEILFISIA
i TR R S B A e S TR, T
W PR -1 8 4 v ™ A 1 A A H SR TR S R T
FEHERN, T SR A IR A 45 4 it 25 1) IR o
L8 o SRR I B 1502 T B SR AT MR B 1)
KR EZ —, LHEREZOREMSITTT, 24
i U T RE [ A5 £ ] fish & £ B e SR AR A 0 B R
R, RAREZORREMEITIET- M, A5
SRR, KHVEIT/E PD 40k R fdi CAT il
SOD ZEFFm iy &, FEIL MDA A AL, 0]
6-OHDA 55 1 4801k SO %) 200 B 45 44 P AR o

A R S A I 48 2R G L ) L AT MR A 80
B, HAEMRBRMMES KT . Mt ., &
ik A RT YA MRS T LR FE R BRI . SRR AR AE
2 fish [] B 1) Ao B 2R 4 ] 5| e b 8 ST i A L E AT
T2, MR 24Ar M B ES), WFSE R 45 Bl
259 BT R G0 R M 407 L 2 2 S AR 2R
IR S 5 At e A 06, M4l 2!
V) B 2 2 TR e P L M, T OO i S R 1)
NMDARI i FEFE , ol 51— R 5] ARl e,
AR EERELH, KEFIT T LIIIH 6-OHDA i
T NMDARI1 & B3k, H 0 AT HEDNAE I R Rz A
KB PGTT ] AR 2 B X NMDARIT #4953 B
I, 10 PD e R FIZE R 1 & .

a- Rl R —FP 140 PR IEFR LAY
RAVEN, FERIATRAFARPZITOEN,
Ao, BAIy SR, [FETHALE PD £ Lewy
MR EZ S FRER, EFREN ol
A EA BN ARG, T2
TCHIEHE DI LA EEZEM . A PS8 u
BRE], RBR T o-2 A% AR B R R A
HIDIRE T R, JRPR 5 fil A% 2 1 e Je 2B B 8Ok
R AN IO AR A N S e w2
B, KA PEYT RT3 PD AR A A0 o-28 il A% 2
IR, AERFI 2 rY B H DhRE . SR, Bbat
Wa R Y o- iR A RSB RLIE K Lewy /)N
&, FECE O LTRGBS HYE, TR AT
ABJE o~ A% AR 11— LN B T s s B AR

o E AR 22 2021 4F 2 A4S 38 4545 3 )

YER, Rt B GRS & T8 B il & R4 1k,
It 3% [F) HAth — S6 25 U T 8% S MR TTTE 7E i 28
T, H I AR SRR N RN R 22 T e i
T B 2 TR T U

Caspase +&— 285 I8 T2 YA G 1Y 8 K it i
F A FEE LR IT Y . G54 St 0 R A
o1, 38 LLICHE Pk i XA e K284 5h
Hiffurh . Caspase [ ZE o F B T% AL BAH B
W, it 2 mEH A%, WRIEEE SYA b
AT RRT . BET, S4TSR
M 3 FOR[EIAY caspase B 51434 caspase-4 41 F:HY
N T-448, caspase-8 I FHIFET-ZAKIH T
IR LI caspase-9 M- FINL BRI Tk 420, B
55RW, HT 6-OHDA 740 PN ™ A= ()36 4 S e
i FL A AL B SRR, SR AT (R C BRI,
fiefdi caspase-9 W 1L A= i cleaved caspase-9, M
e shdeobi R 1o AR, AP as RE, K
HVGIT ] LI 6-OHDA Fr S bR i, #
ifi] caspase-9 M-I TN, AIELRI R 240 Y
YER

bR T Z O 2T, BTN A8 v
RAEWSE PD B E R ENLE 2 —, Hrh SR E R+
TNF-a J&Ji ShFET 2 A TR AR i ko1
I8 R IR Z P S AE AT B W PD AR, JUHE
TN T A I RS B TL-18. IL-6. TNF-a 254 M
kil , 45 PD B# Z U creth Lot i
KU, HaFMg s, Ik SRS R 25680 PD
BERMN Z O R 2oT T, I BT
W55 22 PD f8 35 K B (] il BE 48 NSAIDs BEFFIL
PD SEMR NN E A RS 122, AT SRR, K&
1T n] LIFEAR 6-OHDA 75 41 i /E IL-1B IL-6,
TNF-o S8 RAERF R & i, FH AT HED AR I R
FH, A PETT AT 38 i B A 22 ik 40 2 R A
Ty &, A G A M T Ak 0 A S X i 48
YA i — 25 o

LR AR AR SR, T WK F 7
ITRERS 5 NMDARIL #1 il o-28fil i 2 119 3%
ik, W caspase-9 M- FRIAMMII T, FRACE LN
AR A IL-1B. IL-6. TNF-o S5 RAE ¥ 14
B, ANITXT PD 1Y 22 EL e RE A 2200 7 A R AP AE T,
[k PD AR S ZG . FESEPR N
Hr, ATDLRBERKFIE TR 5 240 0e 2 UL 45 25 Pk
G RAE T, SRR 2D G i PD S IR AN i 1 ik
R H R,
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