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[#ZE] HWM HITWCZES UCAL siRNA BsA X MPP* i 549 SH-SYSY A id4 5 JAT- 15
W R AL, FAiE M MPPT (&M 0.25.0.5.1.2 mmol/L B MPP* AL R4 il 24 h) HIAZ £ 85 (50,100,200,
400 wg/mL FIAFE ZBETIAL BEATIE 1 h )50 MPP* k4 Ab# 24 h) ZbBE SH-SYSY 4l , i Bt MPP* (1 mmol/L)
KA HEAE RV BE (400 wg/mL) FF RIS LE5050 . SEIR 4 X R4 (A1 A SR ik A0 3 ) \MPP* 41 (1 mmol/L Y
MPP* L BI4NHE 24 h) MIAC AL (LBP 41) (400 pe/mL FUFIFE ZHETALBEZNAE 1 h JE 0 1 mmol/L () MPP* 4k&24b
P 24 h) si-UCA1 41(1 mmol/L ) MPP* b BHAN M5 55 44 UCAT siRNA) HMIFL LW +si-UCAT 44, MTT 246 I 41 i
T TR AR AN A T3 ROS JEHAIK -, ER 5% g, MPP* LA A7 5 R I e 7 f 2 e
1%, AR TR ROS KB ZEF+ 5 (P<0.05) ., 5 MPP 4 b4, LBP 411 si-UCAT 4 40 AZE 3R B ep 17 5 2 T
AP T3 ROS K BEFRR(P<0.05) ., 5 LBP A3 si-UCA1 4 4, LBP+si-UCA1 440 M AE % 3 i
BT AT R ROS /KT B EREAL(P<0.05) , &5 WAL A K& AlHl UCAT AT {23 MPP* i 5 () SH-
SYSY A, S0 YA T, PIE B A X AN Mg PR TR R O 2 WU AT A SR R R TR AR G,
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Mechanism of Lycium barbarum polysaccharide and UCA1 siRNA single or
combined treatment in the MPP"-induced Parkinson’s disease cell model

WANG Lixia'* , HAN Jinfen®
(1. Neuroelectrophysiology Room of Zhengzhou Seventh People’ s Hospital, Zhengzhou 450000, China.
2. Department of Pediatrics, the Third Affiliated Hospital of Xinxiang Medical College, Xinxiang 453003)

[ Abstract ] Objective  To investigate the effect of Lycium barbarum polysaccharide and UCA1 siRNA
individually, or in combination, on the proliferation and apoptosis of SH-SY5Y cells induced by MPP" and its mechanism.
Methods SH-SY5Y cells were treated with MPP*(0.25, 0.5, 1 and 2 mmol/L for 24 hours) and LBP (50, 100, 200
and 400 weg/ml Lycium barbarum polysaccharide pretreatment for 1 hour and then treated with MPP™ for 24 hours). The
optimal concentrations of MPP* (1 mmol/L) and LBP (400 pg/mL) were selected for subsequent experiments. The
experiment was divided into four groups: control group ( without treatment), MPP™ group ( cells were treated with

1 mmol/L MPP" for 24 hours) , Lycium barbarum polysaccharide group ( cells were pretreated with 400 wg/mL Lycium
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barbarum polysaccharide for 1 hour and then treated with 1 mmol/L. MPP" for 24 hours), si-UCA1 group ( cells were
treated with 1 mmol/L. MPP" and then transfected with si-UCA1) and barbarum polysaccharide +si-UCA1 group. MTT
assays were used to assess cell viability and flow cytometry was used to measure the apoptosis rate, ROS level and
membrane potential. Results Compared with the control group, the cell survival rate and membrane potential in the MPP*
group were reduced significantly and the apoptosis rate and ROS level were increased significantly ( P<0.05). Compared
with the MPP” group, the cell survival rate and membrane potential in Lycium barbarum polysaccharide and si-UCA1 groups
were increased significantly and the apoptosis rate and ROS level were decreased significantly ( P<0.05). Compared with
Lycium barbarum polysaccharide and si-UCA1 groups, the cell survival rate and membrane potential in the LBP+si-UCA1
group were increased significantly and the apoptosis rate and ROS level were decreased significantly (P < 0.05).
Conclusions Lycium barbarum polysaccharide and inhibition of UCA1 expression promote the proliferation of SH-SYSY
cells induced by MPP" and inhibit apoptosis. Their combination has a more obvious effect on cell proliferation and
apoptosis. The mechanism may be related to inhibition of mitochondrial apoptosis.
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PA 4 #% %5 ( Parkinson’ s disease, PD) J& — Fh
ZIRATIEGNG , 2 & T AR, B AT A L%
Rt RTEREN . AU TR, A T BRI )
REFR AT EAL DD SFE Z M AR S5 T 04 2R 1Y
W5 HOHL R My RS £ OBE ( Lycium  barbarum
polysaccharide , LBP') J2& M 1 AL H 4 B > i) — Fif
K2R, BRA ey PUEfl PR S 2
FhIhfE ) AW IT R HAD 22 0 nT R A i 4 7%
/N B e i A I A B xoF R JBT 3% DA BE il
ST R APE T MRS 28 AT E ST ROS-NO 3%
FWEAE 6-OHDA 'S PCL2 4 T 4k Ik
Zif% RNA ( long non-coding RNA , IncRNA ) JK % I+
Jz2 988 A0 OC 5 5E 7R 1 (urothelial cancer associated 1,
UCAL) ZEPRE L F 19p13. 12 Yefa ik Hok ik
WHLLE D NE  F R B ek F o, B
i UCAT 7EMAE AR h i pF o 0 A iEoE o
IncRNA UCAT Al i 94 4% SNCA i 7 1 <5 2% o i7E
JE 1 -H 4R SR WL E 2 T (MPPT) T 2o 4y
5i3 S A I TR B A1 0 R A T Ao X 3 M T A
i B2 Mk e M 2200, BT iz T E S A 4
A SLIBIALY AR RS MPP S A M 4
T 240 958 A0 M SH-SYS'Y 57 1071 4 4555 1A% 41 20 ffd A
BB TEWFIE M RL Z B K IncRNA UCAT SRl sl 1
AXF MPP i 519 SH-SYSY 41 a4 T 4 47 1 i &
AIRE B 2 T AL, S A 4 AR R RO IR O 1R 4L B
FER

1 #RFFE

1.1 #mR@
N M2 B 20 i 40 i SH-SYSY I H 3E [H

ATCC,
1.2 FERKFSMNE

DMEM 353235 i 4 0% | 75 5 5 5 W 4
H 3 E Gibeo 22 F ; ¥IALZ 4 ( H BT RIS #4508 |
LFLBE CH S RS B0 6 Fh bl sl o2 A ; 21
FE=50% ) W) [ 11 U5 A R A BRZA 7] MPPY
MTT % DMSO ¥4 ] € [& Sigma /A 7] ; Annexin V-
FITC/PT X %% 4 ffg 95 7~ 3 57 & . PCR i 7] &,
Lipofectamine™ 2000 ¥J ) [ 2% [# Invitrogen 2\ 7l
27,7 - E O L TR R ( DCFH-DA ) & P Uk
DT G BCA R P B A 37 G 34 1 v ) 3
R ARG T ; Cyt-C | caspase3  caspase9 |, Bel-
2 Fl Bax PRI H 3£ E Abcam; PR (550 %)
) H 35 [# Bio-rad 23 ) ; i 20 40 g 4% ( FACSCanto 11
RIS ) W H S E BD 24w,
1.3 XWHIE
1.3.1  Zffarssz

YA B 10% 16 4 10T 1% 45 2 & 1%
PiAE R DMEM R 3838 HUE T 37°C 5% B4k
CO, R B R G FR A 85 9%, 818 W30 T e )
NREE 20 B A ROTR A, 41 BN BE 80% ~ 90% ik 21| X 4k
ARSI R TL A A, Fe R 1 3R, AR K
RS RIS 3 AT HUE KA 75050
1.3.2  MPP* K Atfc Z M4 PV B2 1y i ik

DL 5x10° A/FLam A K X 5O SH-SYSY
AT 96 FLAR, T 37°C 5% AT 3% CO, Higi4h
HPRESE 24 bl MPP* (4R 0.25.0.5.1.2
mmol/L 1Y) MPP* Zb #L 41 iy 24 h)  Hj#d 2 8% (50,
100,200,400 wg/mL AMIAC ZHH 7 AL FRZANAE 1 h
JE I MPP kLR B 24 h) 3 B AU A SE AR BS 37
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LR IR B E S MRS, MHESSHE A
LN 20 pL MTT & (5 o/L) , % MM E 4 h, 5o b
T, Bl 150 WL DMSO, 752 1% Bk Al 45 & e i 76
YR, A A SRRSO A 490 nm LI IEE JE
{8, A AR, LREE 3K,

1.3.3 qRT-PCR £l UCA1 BEH Rk

WAL 0.25.0.5.1.2 mmol/L A MPP* 4b 3 24
h ) SH-SYSY 4 fifd, TRIzol 32 4 HU4H fifd 5. RNA ,
PR & Ul I 56 B RNA 3065 55l cDNA, R 4%
UCA1 FINZ GAPDH & [H 75 91 S 5 | e it i i 152
519, b Bl T A TRARA RS, 519
AR . UCAL F 5° -TTTGCCAGCCTCAGCTTAAT-
3’ , R 5’ -TTGTCCCCATTTTCCATCAT-3" ; GAPDH F
5’ -CCACCCATGGCAAATTCCATGGCa-3”, R 5°-
TCTAGACGGCAGGTCAGGTCCACC-3"

P IRR S U A5 IE I PCR B i 4 3 AR
PCR 27, 5 H 5 & L, GAPDH /E A NS H A,
DI Co e, 2R 27229 20 503158 UCAT & KR X
RKIFKI, SLIRER 3K,

1.3.4 SCEGye] AbFH K UCAL siRNA F4ye

SEUG 43 R R R (A0 AN R R AL ) MPPT
ZH(1 mmol/L Y MPP*AbFE4H i 24 h) ML L HELH
(400 pg/mL MY MIAC Z M AL BEAA M 1 h J5 0 1
mmol/L ) MPP* 24k 2% kb P 24 h) | si-UCAT #4H (1
mmol/L ) MPP* &b B 40 i J5 %% Y% UCA1siRNA) | H]
& 2 BH + si-UCA1 #H, siRNA ¥ 3§ = M
Lipofectamine 2000 BiH] 45, F 4 1 d #EMAEK
XY SH-SYSY 4L T 6 FLAK, $2 Fh 2% 1
10° A~/4L, 40 A K ik 70% 1 & B B, ¥ UCAL
siRNA (si-UCA1) K FIPET IR ZH (si-NC 4H) % 4+ SH-
SYSY 4ifis, 54k 48 h, R qRT-PCR Kl UCA1 3
BRIk, LR 3 IR,

1.3.5 Annexin V-FITC/PI XU4% kA8 41 i i 7%

W e IR 7l AL BRI RO A0, 374 PBS 1% 2
U 300 L 45652 ik s 4, keGR40 5]
HIA 5 pL #) Annexin V-FITC 1 10 L ) PI, 25 iR 0%
B 15~20 min, HLATEIIA 300 Wl 1455 2% M,
1 h PRI, SEER E A 3 Ik,

1.3.6 =0 AR A ROS /K-F-

W42 I8 R 0 2H A B 1 20 G, 5 4 it
T MABEFRRE TN, 5.0, 58 B,
ALHSEH 10 pmol/L ) DCFH-DAS00 L, 8% 0%
A 20 min, MARFIRW E SN, PBS VEA4IIE 3

i 7 P it e SRS 0 2% 2 A 2 D' s BE A, 52
BEE 3K,
1.3.7 Ui A I 2 A i Ao

WA T IR B IR - 2 AR 3RS B 4R 1L, A 500 L
FFRFEH AN, RIS M 500 pL Y JC-1 G T
VR IR A, T 37°C W3R Af o W MUBEE 20 min, B
O, FE R BT, 1x i JC-1 B 6 TAEMOE VR 4N i 2
W R, A4 1T, 500 L G 0 2 il T B A0 i,
AN ARSI, SR E AT 3 IR,
1.3.8 Western blot #ll] Cyt-C . caspase3 . caspase9
Bel-2 il Bax 8 H £k

WA H B3R J 20 A0 3 A 20 M, LT 48 i
BH 200 pL, 4°CFERPRE R 10 min, B0,
i, BCA BillE A& &E, BHEAYS 5x
loading buffer {27, 100°C /K354 10 min, 7F K IKIE
HN 30 pg ZEPEEEH , 2RIk (fH)E 100 V,3 h) F%
PVDF Ji£(200 mA ,3 h) 7, ¥ 4y i IS 1 59% it
BEWE B T h IIA—$0(1:500) ,4°C 7 i
B2, TBST P, T A HRP FRiCH 40 (1:1000),
ZEWIMFE 3 h, TBST PR/, 7% Kk G R F Ge %
PEAT AR M7 Image J BAF T KB . DL H BEE
1 Cyt-C . caspase3 , caspase9 . Bel-2 Fll Bax JK & {H 5
W2 GAPDH JKEE{H LU H & AR Rk i, 58
WEE 3,
1.4 ZItFEFE

JIT A S B R F SPSS 21. 0 B AR 4T 43 #r
T GBI Y B bR 22 (xks) R, ZHZ L
BRI R 7 2200 B, I LR SNK-g A2 56
PL P<0.05 N2 geit s w3,

2 #R

2.1 MPP'X} SH-SY5Y ZHAIEIE K UCAL RixHy
Al

DX REZH AN A7 35 R A 100% f UCAT JEH 3%
KA LR B MPP VR R BES N, 224 4 i &b 2
24 h 5, AT R I T R, UCAL SR
kFFER i 0. 5~2 mmol/L Y MPP* 5% BA4H [t 4%
EREGIFE L (P<0.05) , 0.25 mmol/L. MPP*
AL PR B AR LAE 5 5 B UCAT HE[R 63k 5 % BE 20 22
FHTG I E L (P>0.05), B T7E MPP /EH]
WRE 1 mmol/L B, 4l I £F 1 K o~ (49.02 =
4.23) % , I ESE 1 mmol/L Ky MPP* 14 JHy f AL 41
Piders . Wk 1,



58 o P A R 4R 2021 4F 11 H5S 31 55 11 8] Chin ] Comp Med, November 2021, Vol. 31,No. 11

2.2 MBS HEXT MPP" i SH SH-SYSY Hfa1E5H
A

MPP* 54 105 J5 19 48 JfL A7 35 2% b 21K T X i 4l
[(49.23+1.88)% I (100.00+2.12)% ,P<0.05];
{11 100,200,400 wg/mL K 205 T 15 , 40 Mo 7%
TR E T [ (56.9742.15)% . (65.18+2.23) %,
(77.25+3.11) % 1t (49.23+1.88) %, P<0.05] , Ifij
50 wg/mL MIAC 24X MPP* 75 S (1 40 Jif 4735 R TG
R [ (49. 88+1.74) % 1 (49.23+1.88) %, P>
0.05], 3 #& 400 wg/mL YA AL £ 4 0 17 )5 &2
2.3 HIRREHER si-UCAL BB & Xt MPP' i
S SH-SYSY 4 AatE 58 7008 T A9 %2

SH-SYSY 40 fifi%% 4% UCA1 siRNA J5,UCAl 3%
IR AR T FR4H (0. 255+0. 026 F 1. 000+0. 026,
P<0.05) ,si-NC 20 UCA1 ik 5 E2H 2 B 503t
247 X (0.995+0. 018 . 1.000+0. 026, P>0.05) ,
550} HRAH He s, MPP* 41 41 B A7 115 2R I 3 B AIG, 40 g
AT E I (P<0.05) , 5 MPP 4l Hb#, LBP
YN si-UCAT 20 BEAF 05 R 58 2 TH i, 4l i o 12 o%
B ERFIR(P<0.05) . 5 LBP 415k si-UCA1 41 Lb#%,
LBP+si-UCAT 4240 A7 5 B 5 T, Al IR TR
B EREAR(P<0.05), WK 1.2,
2.4 HIICEHER si-UCAL BRI B & X MPP' i
S SH-SYSY 4HAa ROS 7K T HI5M

DCF 95 B AT [a] 42 s i ROS /KK, 5 %7 R
H %, MPP* 4 DCF 2ty B i 25 5 (88. 67+
4.32 ¥ 45.12+2.01,P<0.05) , Bl MPP* ] #2 &
SH-SY5Y #iiffirf ROS 7/KF-, 5 MPP 4 LL %, LBP
41N si-UCAL 4 DCF %58 B b 25 BE AR (63. 56+
2.81.68.74+3. 13 It 88. 67+4.32,P<0.05) , ¥l
LBP 5 UCAl siRNA A [ fik MPP* i % iy SH-

SYSY 4fiffith ROS JK-F-, 5 LBP 4 5{ si-UCAT 44
H# , LBP+si-UCA1 £ ROS 7K ik 5 F A% (52. 34
+2.71 It 63.56+2. 81 .68.74+3.13,P<0.05) , ¥}
B LBP Jz UCA1 siRNA B4 nl 8955 — 25 b/ H
Xt MPP* %S4 SH-SYSY Zifiiirh ROS 7KF A4 411 il
EH,

2.5 HIRCEHER si-UCAL1 BB A X MPP' %
S8 SH-SYSY £ At f% B8 {3 % 1)

AWES s o R AL R DA s v R R N R VA
Ak 5% L #, MPP T 4 21/ 4398 6 1 i 35 1%
(0. 44£0. 04 [t 1. 62+0. 11,P<0.05) , ¥ B MPP*
ABEA SH-SYSY 4 e i i 37, 5 MPP™ 41 [ %%,
LBP 21l si-UCA1 4127/ 45 6 1B 35 T (1. 01+
0.08.0. 82+0. 07 It 0. 44+0. 04, P<0. 05) , L] LBP
8 UCA1 siRNA A&7 MPP %S SH-SYSY 41 jits
JEHL 7, 5 LBP #H 8 si-UCA1 4 H %%, LBP + si-
UCA1 H 2L/ 55 i 2 75 (1. 41+0. 09 L 1.01
+0.08.0.82+0.07,P<0.05), Yt H LBP & UCAI
siRNA & AT 14 5 — 35 Bl A X MPP* 5 & 1Y
SH-SYSY 4t s i Az A2 VR

R 1 MPP' X SH-SYSY A5 & UCAT SRR
Table 1 Effect of MPP"on the proliferation of SH-SYSY
cells and the expression of UCAI

) AT %) UCA1 EEFIFRA
Groups Cell survival rate Expression of UCAI gene
Qpiictd
FFRA 100. 00+2. 02 1. 000+0. 043
Control group
0.25 mmol/L 0. 18+1.33 1. 009+0. 032
1-HIE-

43 0.5 mmol/L 84.15+3.11* 3.462+0.223"
WEOERSTAL 1, 49.0242.23° 5. 171£0.369°
MPP* group

2 mmol/LL 33.36+1. 74" 7.283+0. 544"

TSI, "P<0. 05,
Note. Compared with the control group, “P<0. 05.

x4 1- P-4t e 0 72 LUEEZ i si-UCAT4H HIFC 2 B +si-UCATAL
Control group MPP" group LBP group si-UCAT group LBP'si-UCA1 group
Tube-H-7407 : P1 = Tube-H-8141: P1 P Tube-H-8145 : P1 - Tube-H-522  P1
=E romy e Al 2T aor] S darue orur] = Jaru orur]  2Fauc G1-UR
<% <% 5% . 2% §
E, & | A el
- e <5 E e
301 Q1R = OLLL& QI-LR] “ Jor e Q1-LR D’m»Lfﬁ QLR
LA T T Pt T T LT T T Pt P P
Annexin FITC-A Annexin FITC-A Annexin FITC-A Annexin FITC-A

1 ML R si-UCAT SOk &5 MPP* 5 51 SH-SYSY Al S 58RI T2 52 i
Figure 1 Effect of Lycium barbarum polysaccharide and si-UCA1 alone or in combination on proliferation and

apoptosis of SH-SY5Y cells induced by MPP*
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2.6 HMITCEHER si-UCAL B Iy X & Xt MPP" i
51 SH-SYSY 4Af Cyt-C. caspase3. caspase9 . Bcl-
2 1 Bax RiLF0T

5% M2 b B8, MPP* 4l Cyt-C . caspase3 .,
caspase9 I Bax ¢35 i 3 FH 15, Bel-2 33k 1 3 A MItaE C CytC
(P<0.05), 5 MPP*" 41 Lb#¢, LBP 411 si-UCA1 41 y
Cyt-C ,caspase3 ,caspase9 Fll Bax 15 i 2 F# 1%, Bel- FRR LS Caspase 3

2 RIERBEFEHE(P<0.05), 5 LBP 411 si-UCAL _
ZH M3t LBP +si-UCA1 4 Cyt-C | caspase3 , caspase9 HIRRAMS Cospase |

M Bax ik B EREAL, Bel-2 HEBEFE (P<
0.05), WE2 %3,

3 it

B EL4H U -2 Bcl-2

Bk EL4H s -24H R B 1 Bax

o -———

-

MPP*J&—Fhif 235 3, al Jl o 41 Lok A P it R > A A8 GADPH
HEE AW 1, SRR RERAS S
‘ : 2 MIFCZMER si-UCAT B elIpe 50 MPP* 75 514
EE& 2;% *jﬁi ATP {ﬁk% Al Hﬁ EE 1E K%’ﬂf& ’ g I @ élﬂ H@ &Fjﬁ SH-SYSY #iijifa Cyt-C ,caspase3 , caspase9 1
1%,%%?@%1&??%%1':, R T 2 7 0 4 7R Bel-2 Bax 2 P12k ‘
ﬁéﬂ}ﬂ@*ﬁﬂ ~ o SH-SYSY éﬂ]ﬂ@%—ﬁﬁ:}“’f‘bﬁﬁ Figure 2  Effect of Lycium barbarum polysaccharide and si-UCA1
ARG 1Y e 4 i , 5 TE M2 40 A AR 1R 4 T alone or in combination on the protein expression of Cyt-C,

AR ALY RE ,HAK LRI , H Mz caspase3, caspase9, Bel-2 and Bax in SH-SYSY
FH TR 42 305 | BT IR 2% 1 BRAE 55 22 T 28 2R G900 cells induced by MPP*

2 MRCEHE R si-UCAT Sk & Xt MPP* 5319 SH-SYSY 4il fu ¥ 5t A 1= 5 i
Table 2 Effect of Lycium barbarum polysaccharide and si-UCA1 alone or in combination on proliferation and apoptosis of

SH-SY5Y cells induced by MPP*

215 Groups MIMAEHG (% ) Cell survival rate AT T3 (% ) Apoptosis rate
X HEZH Control group 100. 00£2. 08 1.5420. 11
1-H RE-4- 2R BE 25 F-2H MPP ™ group 49.56+1.83* 29.43+1.02*
MflZ B4 1LBP group 76.78+3. 33% 17. 44+0. 85*
si-UCA1 41 si-UCA1 group 62.41+3. 02% 18. 67+0. 92*
HIFC M +si-UCA1 41 LBP+si-UCA 1 group 87. 11+4. 41¢ 9.41+0. 55%

T SR HRAUALL, "P<0. 0555 MPP*4A L, *P<0. 05; 5 LBP Hak si-UCAL ZHAHLE, % P<0. 05,
Note. Compared with the control group, *P<0.05. Compared with the MPP* group, * P<0. 05. Compared with the LBP group or si-UCAlgroup, % P<0. 05.

*x3 Cyt-C , caspase3 , caspase9 . Bcl-2 #1 Bax R AR X R ik
Table 3 Relative protein expression of Cyt-C, caspase3, caspase9, Bcl-2 and Bax

43 MIEEE C PR AN 3 HPERAE 9 BKCLANMIRE-2 B KL ANARE-2 AHOCHEE
Groups Cyt-C Caspase3 Caspase9 Bel-2 Bax
Xf MR ZH
0. 055+0. 008 0. 031+0. 005 0. 117+0.016 0. 746+0. 075 0. 105+0. 012

Control group

1-H -4 RN IE RS 541

N 0. 688+0.072* 0.164+0.018 * 0. 502+0. 048 * 0. 182+0. 027 * 0.256+0.031 "
MPP group
fi4]
LCESLES 0.225+0. 023* 0. 091+0. 009* 0.2530. 028* 0.303+0. 025* 0. 1440. 014*
LBP group
si-UCAL # R . . ' '
. 0. 326=0. 034 0.106+0. 011 0.242+0. 026 0.301+0. 024 0. 147+0. 015
si-UCAT group
fi+si-UCAL 4
HIACZ i i 0. 096+0.011¢ 0. 048+0. 007% 0. 132+0. 015% 0.415+0. 036% 0. 062x0. 008

LBP+si-UCAlgroup

i SXHBA AL, *P<0. 05,5 MPP* 4l HL, # P<0. 05; 5 LBP 28} si-UCAL 4, € P<0. 05,
Note. Compared with the control group, *P<0.05. Compared with the MPP* group,*P<0. 05. Compared with the LBP group or si-UCAlgroup,® P<0. 05.
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R8T RBIF ST fd A 0. 25 ~ 2 mmol/L Y MPP*
Ab 3 SH-SYSY 4, & FH 1 mmol/L i) MPP* a1
2P A I MG 58, L% FE 1 mmol/L i) MPP* A
BAEW R E . 50,100,200 ,400 pg/mL FYHHT £
BEALFEZE 1 mmol/L ) MPP 451451 SH-SY5Y 4HfiE,
I BRLAFTG 2R 2 AR S OB T v, TR PR 400 pg/mL Y H)
Fe 2 MEVE I8 R

FIR R 22 AR 5 & B, 1 4 2R &0 -5 2R 1A
BGEOIRE YL R I W B 2 304 i Fip, ]
5| R 5 R A () BOAE L Cyt-C S A T AH SR 1 caspase
KR 1 Bel-2 K8 BT, fe 28 51 6 40 A o
7=, Cyt-C B—F 5 S, IEH 0 F A7 T
LRI PN A R i o, A R T S R, WA
ARR PR R MU, 5IHE caspase9 | caspase3 i fL,
AT fil 2 P TR S ', Bel-2 R — N T
M, Bax MAZRT-E [, Bel-2 T BAEAE TR AK A1
FEE L, RT3 A B BRI B Ik Cyt-C DA A
B Sk, T caspase9 FWRALNT . 24 Cyt-C
Bzt T sl ATP & B 2> K ROS 7= A it B,
ROS £ = AL, i B2 R, P K& 19 ROS
HEFRT 512 DNA #5147, 5 1R R G Kbl & R G0
W &, AW Y 45 R 8 s, MPPT AT 1) il SH-
SYSY 4 s, fE S A E 1, 5 T ROS 724 B
ICZ B S e A7, IR 98 T2 2 Cyt-C | caspase3 .
caspase9 Fl Bax ik, FIMPTIHT-H I Bel-2 Kk,
X5 Ramalingam 251" BF5E W) 4, 22 B A 4 7599 20
A ARIF R Ty, M A 22 W Ak 3 AT B 2 i e MP P
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