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(HWZE] HRY TSR IO I8 AR5 (Parkinson”’ s disease, PD ) R 3 21 i 451 475 1) 52 ), 23 B H
B0 57EYE miR-103a-3p/ & A Src [a|IRZE /L 2 AOfTHESE H 3 (SHC adaptor protein 3, SHC3 ) i J A 5% .
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1577 .SOD 3% 1 SHC3 45 3k B2 T (P<0. 05) , i T3 MDA JK-F- \LDH Bl i B FRAR (P<
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HEHFRB R EREAL(P<0.05), 123 MDA 7KV \LDH Bt 2% 5 (P<0. 05) . miR-103a-3p 5
SHC3 BEH#:45 G, 8518 SR Trl Ry PD LAY M T F0 A AL Bt £, AL 5 30 6] miR-103a-3p/
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Tectorigenin protects cell damage in Parkinson’s disease model by regulating miR-

103a-3p/SHC3 pathway
LI Qian, FU Zijuan, SUN Peng, CAO Yibin Department of Neurology, Tangshan Workers’ Hospital, Tangshan,
Hebei Province, 063000, China

[ Abstract | Objective To investigate the effect of tectorigenin on cell model of Parkinson’s disease
(PD), so as to further analyze whether its mechanism is related to the regulation of miR-103a-3p/SHC
adaptor protein 3 ( SHC3) pathway. Methods PCI12 cells were treated with 250 mmol/L 1-methyl-4-
phenylpyridine ion (MPP™) to establish a PD cell model. Then, the cells were divided into control group and
experimental groups as follows: PD group, PD+50 pwmol/L tectorigenin, PD+100 pmol/L tectorigenin, PD+
200 wmol/L tectorigenin, PD+anti-miR-NC, PD+miR-103a-3p inhibitor, and PD+tectorigenin+miR-103a-3p
mimic. Cell viability and apoptotic rate of each group were evaluated using CCK-8 assay and flow cytometry
respectively. The activity of superoxide dismutase (SOD) , content of malondialdehyde ( MDA ) and release of
lactate dehydrogenase (LDH) of cells in each group were subsequently detected. Moreover, RT-qPCR and
Western blotting were performed to determine the mRNA expression of miR-103a-3p and protein level of
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SHC3, respectively, and dual luciferase reporting assay was adopted to analyze the targeting relationship
between miR-103a-3p and SHC3. Results As compared with the control group, the viability, SOD activity,
and SHC3 expression of cells were notably reduced (P<0.05) , while the apoptotic rate, MDA content, LDH
release, and miR-103a-3p expression were significantly increased (P <0. 05) in the PD group. When
compared with the PD group, the viability, SOD activity, and SHC3 expression of cells in the PD+tectorigenin
(50, 100 and 200 wmol/L) groups were all notably improved ( P<0.05), while the apoptotic rate, MDA
content, LDH release and miR-103a-3p level were greatly declined ( P<0. 05). In addition, the cell
viability, SOD activity and SHC3 level were higher, whereas the apoptotic rate, MDA content and LDH
release were lower in the PD+miR-103a-3p inhibitor group than in the PD+anti-miR-NC group ( P<0.05).
Finally, the cell viability, SOD activity and SHC3 expression in the PD +tectorigenin+miR-103a-3p mimic
group were notably decreased ( P<0.05), while the apoptotic rate, MDA content, and LDH release were

increased (P<0.05), as compared with the PD+tectorigenin groups. Dual luciferase reporting assay showed
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that SHC3 was a direct target of miR-103a-3p. Conclusion

Tectorigenin protects PD model cells against

apoptosis and oxidative damage, which may be related to the inhibition of miR-103a-3p/SHC3 pathway.
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AN M, B Lipofectamine 2000 ¥4 anti-miR-NC | miR-
103a-3p Inhibitor, miR-103a-3p mimic 4} 5| 5 3¢ 50%
FATH) PCI2 1. 2 I 5% kA8 20 50 % )7 3
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Mg REE , SR CA B 43 A LR ik B () 5 245
BEFRFEFALEL 1 h, WALEE 1 h 5, BRxf R4Lsh, Y
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CCK-8 2071 & A WA U 40 i 3% 77 , B AR ARSI 450 nm
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1.2.5 RT-qPCR ¥l miR-103a-3p ik TRIzol
RIS 4H PC12 40l RNA, FF & RNA ¥R Fn
afifif . ] TagMan miRNA S %% 5% 5] & & A miRNA
B cDNA, F§ TaqgMan miRNA g & i 7 & # 17 RT-
qPCR, 27 ¥ 4% #F miR-103a-3p 3% ik /K ¥, miR-
103a-3p( 76 bp) i 5'-AGCAGCATTGTACAGGG-3',
T 5'-GTGCAGGGTCCGAGGT-3'; § 5 U6( 106 bp)
3% 5'-TGCGGGTGCTCGCTTCGGCAGC-3', F ¥ 5'-
GTGCAGGGTCCGAGGT-3',

1.2.6 Western blot ;] SHC3 £ RIPA 3:3#EH
S PCI2 4R o RHUKIEMA 40 pg & BAE
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() GAPDH $ip/A& 4 CHi¥ 5 10 h, P 1:3 000 B
ThUERMEE 1 he FHRE R OGRS A I BN
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1.3 it 5547
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)

2.6 it & ik miR-103a-3p *F & B F TG PD AR A

Hits % SOD MDA .LDH %%

5 PD A A&, PD+F e o4 PCI12 41 iy miR-
103a-3p 51k JAT-3% MDA /K LDH Bl 5 i 2 1%
i (P<0.05) ,SHC3 & [ 3Rk A1 7 .SOD i 4 i
FETHE (P<0.05) ; 5 PD+& B o4l lhi, PD+ 5 8
F G +miR-103a-3p mimic 2§ PC12 4 J)ig miR-103a-3p
Feak KA T #E MDA K- | LDH B ik it 2 2%

1.5
)
K
:5:% 1.0 4 b 1 2 3
o
rifj SHC3(64x10%)—> | S a——
< 0.5 a
=
= GAPDH(40x10°)—> | S a——
0_
1 2 3
203 A
1 2
10* 10*
10°4 10°
] 225% | 18.86% ] 1.51% |- 8.56%
£ 10°4 i = 10°4 1 :
1] 2 ) .
10 ] U 2.69%
; Y
10° R B L e S WAL 10° LA A e AL e ALy
10° 10! 102 10°  10* 10° 10! 10> 10° 10
Annexin V-FITC Annexin V-FITC
200 A a 800
150 T3 6004
b g
= =
= 100 £ 4001
S s
S b =
73} i a .
50 = 200
0- 0-
1 2 3 1
it E

(P<0.05) ,SHC3 & 3% 1k AIMLIE J) . SOD i 1 i
FEAR(P<0.05) , LI 6, Z5RFE W] id % IK miR-103a-
3p nl iR R TXT PD BIRIAR ML ) PR3P

wWT 5' CACCCAAUUUAGGU/-I\/i\lIJ(;:(IIlil(l;(I:A 3
miR-103a-3p  3' AGUAUCGGGACAUGUUACGACGA 5'
MUT 5' CACCCAAUUUAGGUCCGCAACAA 3' A
1.5 < Il nirR-NC 41
[ miR-103a-3p 41

1.0+

g

e

ES

# 0.5 a

0

w

WT-SHC3 MUT-SHC3
a:P<0.05,5 miR-NC 20k 4x

E 5 miR-103a-3p 1 SHC3 E#MFF(A) RIEREHEMERN(B)

0.8 a 1.5+
X .
QQ& T
= 1.0+
ﬁé 0.4 b g b
o 0.5
£ 0.2
un
0- 0
1 2 3 1 2 3
215 B 2159 C
3
10*
E 307
10°4 2
209% | 15.14% 5 20- b
10 1 ‘
] = a
=2 10
10' =
3 Y
100 T ltJi Lagd | L il T 0'
10° 10" 10> 10° 10 1 2 3
Annexin V-FITC 7 D
10004
800+ I
b )
~ 6004
-
: = 400 2
; z
— 2004
0_
2 3 1 2 3
215 F ZH 5 G

1:PD 41;2.PD+ & B3 7T4A ;3. PD+ & B3 ;L +miR-103a-3p mimic 28 ;a; P<0. 05,5 PD Zarb#;b. P<0.05,5 PD+ &

BTk

A:miR-103a-3p %k ;B.SHC3 & & &k ;C. 20 fi% 71 ;D 4m L )8 = 9L E . SOD 314 ;F. MDA 7K ;G.LDH %% %

& 6

i1 %% miR-103a-3p A[iF & E Tyt PD #2414 F0EA T & SOD MDA LDH f{E A



http : //aammt. tmmu. edu. cn

=R R EAAR,2021,43(24) 2631

3 e

R FANVETE PD S A4 B RS E kT TR
HIGRFETIFS 5 B 6= X PD A 80697 259
BRI R R — R AR 0l g R R, R A
SE AL I O T B AT AR L AR IE S R
IO T MPP i S 1y PC12 4 3E -1 T REFIE T
s, 2% B 55 R 17 o0 T A MPP T S %) 40 I 5 05
NOH %" JE52 38 R JG Fi b BT B 8 k55 4 402k B
VAR T % A 5 A M E A B R R A0
YER . YAO 2™ ByFos 26 W] % 2 45 oo vl (B35 35w
A/ EEFES R HT-22 40 J8 T, 42 VE 40 AETE .
SOD &5 2 4 e N e A AL i, T HEH g M A =
H AL N3, MDA 1B Sk 8 A0 B 38 B b 25 4, 6 AN T A

5 i B AL B A B Hr SOD ] Ji kil 15 M 405 S 19 MDA
PR R R R 2 B . ARBERE K I MPPT i S
AT MDA 7P B#AIG SOD i 14, 3% in LDH Bl
HE R oAb PRI B (E bR s, RS R oo n
PP MPP™ 375 G () S AL D S 7. S ASBE 45 R 2R
oL, & B 1 oo 38 o $2& &5 SOD 3% 1, FE % LDH Jy &
MDA 7K, # i H,0, 75 5 19 A5t 8 ik 4 i 4 16 i
P51 MA 2 E S0 R 0 o R v i L R bt
SA AT M 28 1 4 I8 20 T 0 B, Bt
A AT & B AT ST AL BERE W% R JH MPPT 5 S
i) PC12 g miR-103a-3p ik /K, T SHC3 &
H IR, X P8R 5 R o iy AR 3 7E AT g o 45
miR-103a-3p 1 SHC3 FikH K,

H A, ¢ T miR-103a-3p 7 2 g 4 475 850 AL b /5
i A —. LU 251 % BAEER miR-103a-3p i i B4
R A B 2 1 9 2 (SNRK) /8% [ F kB (NF-kB)/
po5 P ANS 5 A Bk R 1175509 B Ik 55 F 27 4
ko ZHOU 25" 31 52 e 3 A A % A1/ UL A miR-
103a-3p K3k FiM, T8 miR-103a-3p 3k a] 4 i 21
PR IRAE S L FVE AL SOV, 203 g 22 75 5 1 e g 1
S5 BRI, miR-103a-3p i@ 1 88 ) S it B R R
1(HMGBI) D41 il Jfe B 52 175 5 () S0 405 OB 480 310 25 15
S 114 e AL PR R A, SX R 22 SR VT S5 miR-103a-3p
2R S e B AT e L AR S Al R S A R
miR-103a-3p Ik AT 45 MPP % S (1) PC12 4 3% 7
A1 SOD 75 P, FEAR 40 M 98 728 | LDH g & 1 MDA /K
V-, 3% 5 ZHOU 25 4 3 i miR-103a-3p 2 3k Al 41
il PD BEREAY) A, SHC3 - e s =" v
BEUE L S0 Rk KA E . ARDFSE Rt Rk

SHC3 W # 5 MPP* %511 PC12 20 Jia 1% J7 F1 SOD %
PE, BRI 98 T2 2% | LDH Ji & F1 MDA 7KF-, 5 57 ik
A RAE B PD AR — B B T miR-
103a-3p ik 13Kk SHC3 55 B oxf PD BRI 4
J 54 VE B — 3%, B miR-103a-3p &[] miR-103a-3p
IF R LR GR AW 4D 5 e 1 e vT e i A 4R
miR-103a-3p/SHC3 R FEDIfE. MR IR, 5k
ik miR-103a-3p fi 35 U 55 35 2 7 Jo 4F MPP™ 35 5 (1
PCI12 4TS J1 B 8T LA SR AR B 45 1 AR 4 1
F X [ IESE B R 1T UCiE 42 T 4 miR-103a-3p/SHC3
BORA PD BRI AH 45473

25 L RTIR AW SEE 5L 5 R 11 o0 Al AR PD B
YA T AR AR A, FEAL D 5 ] miR-103a-3p/
SHC3 3 57 )¢, X Eess 5y 25 B 17 70 .miR-103a-3p/
SHC3 HfifE PD HrifE A TR AR, o PD JRYT

fefit TR,
SE k-

[1] ELLISJ M, FELL M J. Current approaches to the treatment
of Parkinson’ s disease[ J]. Bioorg Med Chem Lett, 2017,
27(18) : 4247-4255. DOI:10. 1016/]. bmel. 2017. 07. 075.

[2] FERRANTE M, CONTI G O. Environment and neurodegene-
rative diseases; an update on miRNA role [ J]. Microma,
2017, 6(3) . 157-165. DOI.10. 2174/22115366066661708
11151503.

[3] RUPAIMOOLE R, SLACK F J. MicroRNA therapeutics:
towards a new era for the management of cancer and other dis-
eases[ J]. Nat Rev Drug Discov, 2017, 16(3) . 203-222.
DOT:; 10. 1038/nrd. 2016. 246.

[4] ZHOU JJ, ZHAO Y, LI Z L, et al. MiR-103a-3p regulates
mitophagy in Parkinson’ s disease through Parkin/Ambral
signaling[ J ]. Pharmacol Res, 2020, 160; 105197. DOI;
10. 1016/]. phrs. 2020. 105197.

[5] ULIVIERI C, SAVINO M T, LUCCARINI I, et al. The adap-
tor protein rai/ShcC promotes astrocyte-dependent inflamma-
tion during experimental autoimmune encephalomyelitis[ J]. J
Immunol, 2016, 197(2) . 480-490. DOI: 10. 4049/jimmu-
nol. 1502063.

[6] GONG J, ZHANG L, ZHANG Q, et al. Lentiviral vector-
mediated SHC; silencing exacerbates oxidative stress injury in
nigral dopamine neurons by regulating the PI3K-AKT-FoxO
signaling pathway in rats with Parkinson’s disease[ J]. Cell
Physiol Biochem, 2018, 49(3). 971-984. DOI: 10. 1159/
000493228.

(7] E&R, WA, Sed, % SRH O S0



2632

=R KRR, 2021,43(24)

http : //aammt. tmmu. edu. cn

NGO HLE PR E R L] b R 25 S5 R 28 &5, 2010,
29(2): 99-103.

WANG J F, BO H B, MENG X Y, et al. Cardioprotective
function of tectorigenin in acute myocardial infarction in mice
[J]. Chin J New Drugs Clin Remedies, 2010, 29(2) : 99-
103.

ZHANG L, ZHAO Y, FAN L, et al. Tectorigenin protects
against experimental fulminant hepatic failure by regulating
the TLR4/mitogen-activated protein kinase and TLR4/nuclear
factor-kB pathways and autophagy[ J]. Phytother Res, 2019,
33(4): 1055-1064. DOI:10. 1002/ ptr. 6299.

S, FOSE, %30T, 3t Fik SHC3 HOR AKT/N2/
GSH 3 BRI B AR A AL D[ T ] AR 2ok
A, 2019, 39(17) ; 4333-4337.

QIXZ, XING Y Y, QIN H B. Overexpression of SHC3 acti-
vates AKT/Nrf2/GSH pathway to protect Parkinson’s disease
from oxidative stress injury[ J]. Chin J Gerontol, 2019, 39

(17) . 4333-4337.

[10] PARK J S, JUNG J S, JEONG Y H, et al. Antioxidant

[11]

[12]

[14]

mechanism of isoflavone metabolites in hydrogen peroxide-
stimulated rat primary astrocytes: critical role of hemeoxyge-
nase-1 and NQO1 expression[ J]. J Neurochem, 2011, 119
(5):909-919. DOI:10. 1111/j. 1471-4159. 2011. 07395. x.
NOH D, CHOI J G, HUH E, et al. Tectorigenin, a fla-
vonoid-based compound of leopard lily rhizome, attenuates
UV-B-induced apoptosis and collagen degradation by inhibi-
Nutrients,
2018, 10(12) : E1998. DOI:10. 3390/nul0121998.

YAO L, YANG M, ZHANG J, et al. Tectorigenin attenu-
ates the OGD/R-induced HT-22 cell damage through regula-
tion of the PI3K/AKT and the PPARvy/NF-kB pathways
[J]. Hum Exp Toxicol, 2021, 40(8) : 1320-1331. DOI;
10. 1177/0960327121993213.

YANG Y, KONG F C, DING Q Q, et al. Bruceine D ele-

vates Nrf2 activation to restrain Parkinson’ s disease in mice

ting oxidative stress in human keratinocytes[ J ].

through suppressing oxidative stress and
response[ J]. Biochem Biophys Res Commun, 2020, 526
(4):1013-1020. DOI:10. 1016/j. bbrc. 2020. 03. 097.

CHEN X, ZHANG W, SUN L, et al. Tectorigenin protect

inflammatory

[15]

[16]

(17]

(18]

[19]

[20]

[21]

HUVECs from H,0,-induced oxidative stress injury by regu-
lating PI3K/Akt pathway [ J ]. Tissue Cell, 2021, 68:
101475. DOI:10. 1016/]. tice. 2020. 101475.
MA C H, LIU J P, QU R, et al. Tectorigenin inhibits the
inflammation of LPS-induced acute lung injury in mice[ J].
Chin J Nat Med, 2014, 12 (11): 841-2846. DOI: 10.
1016/51875-5364( 14) 60126-6.
LUQL, MAZ]J, DINGY, et al. Circulating miR-103a-3p
contributes to angiotensin Il-induced renal inflammation and
fibrosis via a SNRK/NF-kB/p65 regulatory axis[J]. Nat
Commun, 2019, 10(1). 2145. DOI. 10. 1038/s41467-
019-10116-0.
ZHOU Y P, XIA Q. Inhibition of miR-103a-3p suppresses
lipopolysaccharide-induced sepsis and liver injury by regula-
ting FBXW7 expression[ J]. Cell Biol Int, 2020, 44(9) .
1798-1810. DOI;10. 1002/ cbin. 11372.
LIJS, HEW L, WANG Y, et al. MiR-103a-3p alleviates
oxidative stress, apoptosis, and immune disorder in oxygen-
glucose deprivation-treated BV, microglial cells and rats with
cerebral ischemia-reperfusion injury by targeting high mobil-
ity group box 1[J]. Ann Transl Med, 2020, 8(20) ; 1296.
DOI;10. 21037/ atm-20-5856.
CHEN L F, LU Q, DENG F M, e al. MiR-103a-3p could
attenuate sepsis-induced liver injury by targeting HMGBI1
[J]. Inflammation, 2020, 43(6) : 2075-2086. DOI. 10.
1007/510753-020-01275-0.
LIU Y, ZHANG X R, YANG B C, et al. Demethylation-
induced overexpression of Shc3 drives c-raf-independent
activation of MEK/ERK in HCC[J]. Cancer Res, 2018,
78(9): 2219-2232. DOI. 10. 1158/0008-5472. CAN-17-
2432.
AZZALIN A, MORETTI E, ARBUSTINI E, et al. Cell den-
sity modulates SHC, expression and survival of human glio-
blastoma cells through Fak activation[ J]. J Neurooncol,
2014, 120 (2): 245-256. DOI. 10. 1007/s11060-014-
1551-x.

(7% :2021-06-03 ; #& [F] : 2021-08-19)

(%h# X¥i)



