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Parkin protein and human diseases and its regulatory effect of nature products”
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[Abstract] Parkin protein,an E3 ubiquitin ligase,is expressed in different parts of the body and has di-
verse structures. The studies have found that Parkin protein dysfunction will mainly cause abnormal mitoph-
agy,which is an important pathogenesis of the occurrence and development of many human diseases. At pres-
ent,although there is a lack of Parkin ligand,it has been reported that nature products can relieve the disease
by regulating the function of Parkin protein,and it has the advantages such as low side effects,stable curative
effect, multi-pathway effect and mild and long-lasting effect. This paper briefly reviews the structure and func-
tion of Parkin protein,its relationship with human diseases and regulatory effects of nature products on Parkin

protein. Furthermore,some problems in the current research are proposed,and the future research directions

are prospected.

[Key words] Parkin protein; human diseases;nature products;regulatory effect

Parkin £ F /2 006 E3 12 K-8 A 8 3 00
EREY) W 5T W, Parkin 25 5 00 4 20K, g,
JHRIE <o JUE B 8% UL 55 982 995 25 D) AH OC . Parkin 85 1 7£
AR A R IR S50 Z 4, Parkin DI BEFT B S
T S FAS G A 1Y R BT A OG

1 PDB %48 % Chttps://www. resb. org/) H1 ¥
K #| Parkin & A A &5 3L 385 A4, H g 145 4K IR
TN3T A RIFE T I8 R WS TE . 27 AR U8 T BRM
KU, 22 AR T R IR A 8, 20 AR IE T 4,14 4
SRR T AR5 ZE AT L 12 A SR TR AR 50 55 Bt [ 0%
L 108 MoRIE T HAM, XEEARBEEA S FHEA
RUEAT 3 2 A 51 A& B L R B L 37 1~ Queuine tR-
NA-ZWE I RS B, 27 A BE LB, 24 > E3 2 R i
PERG 23 NRER BT 2,20 DK IE ZAEK-1,5 4 Gag-

Pol polyprotein, 48 C4FX} E3 32 F # #8 Parkin A9
S IIRE . 5 AN KM NI FR e KIR =Y XF Parkin /Y
AT VR T HEAT TR 2250
1 Parkin EEHZEW

Parkin £, X Fk PARK2, & F 4 & K 6q25-
Q27 . F 12 M F L KZ 1.5 mb, 4ifd 465 2k
TR AR 3 1 0 HE o 52X 10°, 76 fa BE A Jigi 4 21 b L
TESM AT AL HE BT B K 5T RN i 5 A5 L, Parkin &
—FPERIE] B3 72 % 388 (E3 ubiquitin ligases) , 7E1Z
GRS S i b & 45 AR L Parkin (19 5878
5004 AR I I RN A3 BCRT TR e A G . IR IE] E3 i
FET SRR N Sy ELAT B 1 3R DCORN A Ak 21 bk 20 5%
Bl W R R T Hect E3 & 32 . B I 8% FR 8 “ 36/
Hect Z4 A", 76 N o 1 Mz ZH (UBL) JIHEIX

*» EEDB.HEARFS¥ILLTH(82104381.82060707) 5 25 7 44 W JE Ml F 58 1F X1 31 H (2019FF002-061) 5 25 B 4 W 8 4F F AR M AR A7

Sk NJG % ANA(202005AC160059) s = M B A T RF# R AL 4: 70 H (2019Y0314)

A
e A

I o B 1EE . E-mail: yxx78945@163. com,

EB B 2 R (1994 —) B, 2 M g8 b 25 4 Bk ik



¥ AEF 20225 A% 51 A% 10M

1 AEEIE C 39 RBR(RING-between-RING) 31 fiE
X, RBR ZREX T8 2+, H1 2 4> RING Tiag X 41
M. 14> RING T RE X & £ 9% %8 % & v F UBL #I
RBR WA o) 2 8] A B8 745 5 88 ). Parkin
BB AT LLSE LT 200 0 S5 R RO AR, A4 T R R IR e
P A, A E3 {7 B8R % 4 WG vk v] i T
MM EAREZ e, W, 5% & A 0] LUE T
Parkin M2 % & A BEAGE B # . 3 4b, Parkin F£ H
W5 5 9 i 2R T 25 RN T 8 4 15 . 24 47 76 kL AR
Ji A A s b 24 46 B S a6l B O ZRORAR W OR
W LR B o AT 38 B 42 S b AR Dy e AR H .
2 Parkin EARIZES AEERK

Parkin & 176 AS [ #0467 1 R 38 5 N80 X R
%], Parkin & AFEVFZ A A P4 2k 0K H
&AL O IR JIE o L 22 0 A0 A M5, A 2O AR A R
15T JR FEAA L P T R R ZE far N 0 P A A AE L $29R8 Parkin
B AT AR X e A Y D RE A G, AT )iz 1Y A
2.1 Parkin 54 &5

Parkin J&—Fl E3 12 £ & £ M. © HZ Ziricts
FE R Y - 5K & AT 18 B A R B A
R 5272 B Parkin Dl 8 2 2K 0 28 W R WL & M
Yo i VAR B 38 A5 P W 4 AR (PD) f % WL B0 s IR
M1 45 R 95 A — b b 2R A7 M 2 s L ARR AIE 2 R T U
WA Z B L n BRI E & o
fil A% B Rz AR R B S A, 5 PD A
Parkin €748 38 i #E 16 #1052 B AR Parkin 35 f# B f A2
FEME T E Parkin TIRE TS, FEBU R M4 M.
Parkin K STEMFEE AN EA L EMHEREAN
FREMAS T & AV e vk T 2028 T B R e Y
X W] Parkin 3% ¢ T HE AT T BOR W B K4 .
2.2 Parkin 555

Sk B 22 Y IE B 6 B, Parkin 2 — F i g 30 4
K. CAMRERETEANEZFEAE T KN . Parkin
TE 30 %6 NS I 8 40 B v ke 2 EL Parkin B B 1) /)N
BE A S &4 Mg, Parkin ZE EA T A0
K 6q25-27, X BEAE P &% E R XY, fEFL IR
S 9 45 L e RN B th 2 2 W E] PARK2 %
21T Parkin R 28748 ) 278 VR 2 25 0 1 0
B HAE W, Parkin 55 R 76 2L MR 9 L 45 1 W 06 | I 5 0
MEEh EEREY, LR RENIERN,PD
SR B0 AR L B e R L TR e N &S e
P49 DXL I e A1 B € 2R 98 L i s R 2L s 1980 XL 34 A
KT AE— RS b, Parkin A 7E A\ 40 i R A RS
L v 0 B T ek 2 o S A o L A1 ) 22 = e S T
0 e A L R R R R Y B 5T 8 B 12 W %€ Par-
kin 3 [ & A5 fE A F PD FE GE KUK 2 18] 19 156 & P 1Y)
WBIEAE,
2.3 Parkin 5 FIE% A

VAR , KR WF 9T 2 W Parkin 5 BT IE %005 %5 U1 A0

1789

X%,2013 4 PLOS PATHOGENS # W 15 18 1 74 B iF
REFITHLEM ) T Parkin 355 00 40RK [ 15,
TCTE 18 P R T 6 A 6 Y £k AT 0 4 b oA B R e
Bk, BES , WILLIAMS % BF 58 % 315 1F %/ R
AL . 2B S 50 Parkin 3 IR B /0N B4 403 L 4801k 1o
BOMBE R AT e E, X T RE R R T oA RS,
Parkin 3 [R5l 55 /0N BRUFF JUE A9 2002 1 453 473 0 2 i o £
FCIE /N BUIF I ™ 3 T 8. PENG 255 3448 178
Parkin A5 (9 48 b7 44 [ W BT RE S 36 77 10 RS 44 i 105 )i
B 4, YAMADA 207 f1 LIU 260 BF 5% & B
Pink1/Parkin /5 i £ b4 F W fig 2% % IE W9 RS M IR
5 HF (NAFLD) . ZEAM1E #F 58 % #0. BE NAFLD %
& 2R B 45 0 8 L Pink1/Parkin 41 5 2ok 14 [ 1%
FEAR . ROS B3 I, 28 M SOy in &, 49 Pink1/Par-
kin /™ F LR K AR KZE S5 T NAFLD i f2.
2019 4E ZHOU %" #fF 58 & B Mstl i@ i3 AMPK &
BIH Parkin (235, HKT AMPK #34] T Parkin 4
RO R NN i R SR RN Ak R 1 ST
SR RS PE R BT 5 Mstl bS8 Parkin /+ &
LRI [ R PTAOC
2.4 Parkin 5 SIEE B

2019 4 SUN Z" R i T Parkin i 1 4 1k
CypD 193z Z AL K MPTP 9 I 75 . w6k 4% .0 JUL 35
i, O ET A, KAGEYAMA %20 F B 75 3L 8%
[ Drpl A1 Parkin $5 [R] 26 55 /1N B JIE 00K il 286 0 4 &5
MR RE S22 M, B = Drpl (970N BL3E B0 H B A i
O WEGREE . 78 Drpl 3 @ bR 5 » R iRz R A K
BT Parkin, XS MNEOAEBLKG . ZHANG 5 i
5% Parkin 2 (A 78 0 JILEE S8 K B0 D) BE AL % 4
H PR & B, 22 Parkin YR 97 5 O WILRE 2B K B 56
mRNA KRS, 08 T an f 5 b, O LA ETE S
YRS AE & o0 WLAE BE Y5 46 /0N, 0 T BB o 3% . iE B
Parkin X0 JUA 5E A BRAY O Ty RE A0 =5 54 A5 R
MR . QIAO %7 BF 5% % B0 A $7 & jk i i F A
NAD i () & H & & WAL B sirtuin-1 (SIRT1D) [ 3%
K TR N Parkin A 3K L BT Lok i 1w L 28 1mi &
FEO WUAE BE 1Y 18 2 1E . Parkin 3 26 35 0 AE 34 15
Nrf2/ARE {55 3@ ¥, 3 2> R GE A5 000 UL 40 i 04
T,
2.5 Parkin 5 F %At

2018 4F PEKER 4 B 3¢ & PR . Kt 1 A1 15 337 19
BB WL Parkin £ B @R 5 7] SEPLU/NE 2E44 . H Par-
kin 3 PR Rt 5k (4 L PR Hp 4 4 T 1 32 L UL & 4 1
A5/ X F W Parkin 2 B#AIAERKEZTHLTHR . [F
4E,GOUSPILLOU % R8T 78 Park2-/-/N i &
B Parkin 14 fl 5 BOUL A L 7 BRAK , SR (4 0F 0% ™ 8 ik
A 2R AR B L I 10 T3 O 1 B 40 L T A B
M, X B4t SR B Parkin 78 4 555 B8 L0 £ k7 K
T BE Jy TR & R EH
2.6 Parkin 5HBFER



1790

Parkin i 7538 1 75 W 5 Ff R By 48 J5L iR Oy i i
HIRHEAE ] R — A 5 LRIk A A SC Y iR AR . A
FURAT R A Bz R EEARIC . X R R
REE Y A WEE BC A . T B0A WD R B G OF A
HIEMHAR G . X — @AW L iz Z LR Y g
B H AT 1D B HT ST UESE Parkin JE 40
SR A3 B FT T B A 4 5 SR P R . ARk, B IR W]
Parkin &1 [ WA A9 AL 0 ok 18 BT 40 JE P A9 05 i
T I ES Ay BT R VD 1T L SRR 40 1 11 St
[ IR T Parkin 405 649 [ Wi 9 3 [ AL L (H 55

¢ AEF 20225 A% 51 A% 100

B WSS T T 2 PINK BAH G I i R 48 .
3 KRAFYX Parkin EHNBEATIEA

KR & & 200G ey, HoA A2 v N2 38
LA PR R, AT IR B ZESIRIT R E Y.
T R AR =W v A BT 985 Parkin £ 14 35 1 22 i
AH S P 1 15 1 ) ot/ 24 ) © R R R R B R R T
KRB IR I R B A R L, Rk, — ik
KR %F Parkin 285 H A I8 15/ 11 I BE A R0 2% i A1
RIRAE (1), 3X 2L K IR 77 W) 32 /238 £ 9% 717 Parkin
HHRBEDRFHRL.

1 KAFYIAT Parkin A BB ERNIER

Xf Parkin & [ 9 98 15 AL

AR

/e KR 3

ey L 5 1 42 2795
A B AL IE 1 4 2%
PRI 1 42 2R 95
S rilitm e . i 45455
AR Bl i P R 4 o
Sk G o Lk 4 51 053
W2 T A e R D LB I P A
Jig 7 7 ) AT g 7
#eE = p Y W VR 1 95

RS o KA 1 4 2%
T % 159 1 42 2R
B S 1 42 2R 95
SE: R W 35 1 BR A
et 2, %0 Pl e 1 P9 45405

PN

TR o WL

R Parkin 25 (19 &1k

[ AR 28 %7 1A op Parkin 2
R4

i PD 44 X & A Parkin, Pinkl
1Y 335 B 1R B B 4238 1E % K
P53 Parkin 8 11 19 3R k49
a5 ik N Parkin 28 (AR IA 42
SR 2PN R EROES ¥ TR N7
Ji g 17

55 Parkin 1 Pinkl M) %315 B
EE

%% Parkin 2 116 28R i
#ik

% Pink/parkin i@ #& K H T iif
1% 1 Minl,Mfn2, Opal,LC3
OESSeN

B PINK1/Parkin {55

BEWE MPP+ 1% § 1y PINK1
Al Parkin & [ 235K VTR

Wt K3 Pinkl 3 By ik H % #R
AE T30 ) Parkin 1Yz 2 09 45
G I Parkin 4R

W T B WA G E Parkin I
Pinkl ()3 ik

i1 # ik Parkin H H

fih % Parkin e i 2 Z 48 1) £k
HLIA

#7 Parkin 3 F 19K 5

T o2 fih 36 A% 2 5w R AR,
X 22 0 e o 22 0 BT R AR T
IR T 2 MM R AR T L A 2%
TRAP Lok (AR 25 140

R e G 2L AR AN S i i e
WL A7 B A1

TEL 3 Bl 4 B 1l M A o A 25 o
Bith

X il 2 o R B A SR AR R A
T RE K 2 AR

PO LA AT 2293 2 A 35 4%
WK ) g2yt O LA B 45 4
i it #E Parkin /v 004 2 5
A WA i s KRR WL SR it
P TE L

Vol A T U 2 AP S R 410 46 AT 44
[

9 B RN PINK1/Parkin
155 R AR B E 4 52 RAE AR5
i i+ PINKI-Parkin @ B 7¢
MPP+ i 5 B SH-SY5Y 4i it
rh 2 R OB R R 2S5 R g

FHIBT Parkin X 2kki 0k 109 & 3k , B
1 TR EEEALY) m- M -
175 5 1 2R R #IR 52 2K 90
CHSP 90) 30 i £ 8 1A 2= # 4k iy
H 240y SRR

S 3 R Y W X 4 2R R
1) %t BT w2 A 3 R R

i SH-SY5Y 40 i 7 1=, ol 3%
0 M 2 PR ZS

{3 PINK1-Parkin /+ S04 %
I3 AR PO ok ol O E
i i

050 B DR 9 N B0 UL A0 R
T




¥ AEF 20225 A% 51 A% 10M

1791

g1 KRF=HBAT Parkin BB ERKEBER
/ey KR U Xf Parkin 25 F1 9 18 15 AL IR
O WA R R 0 UL AN M ok
AR B R A o WL B4 Parkin & A (9 # ik AR I A0 ) S S 0 JUL A

B R 1 M E M

- o Lk i P 952 003
S T L LR

T Ei;gm&wﬁﬁw
=3 T O Tia 7 s T i i
N Ak L

i) 48 KL (AR 324 Parkin

N Parkin 2 [ A F ik
fifi Parkin 5 [ 76 28 b7 1R b i
prag: ) IR (BT TR NEN

it AMPK #% f1 TFEB # %)
{7755 Parkin AR 19 H 22 5354

JEL A T 50 LA B A R

R H9c2 2 ML R al /5 4 T 95
A58 R A 4 i BE T R 1 4R K
S U JUL R LR 1 A5
PR-Apco WUBE 58 BT B 0 L 40 L
Bith

i ROS 3 B 7= A {2 3E 20k
TR Wi AL R A K R

T SR T IR 1 iR i ot R )
LR kLR T fik

0 BT % S 4 00 ML T AR

N Parkin & A %3k

2R AR S v (31 K

4 BRESRE

Parkin £ P12 2R F 158 45 19 O #E 88 , Par-
kin DIRE S5 # 6 2 5 K LR AR A W 5%, JE 15 & A
SRR I AE AR OGN KA VR R, RIS T E R
) AT T Parkin 263K & 0/ BCARATIE & D, BHAB
K ULARIE W] R Y Parkin 3§ 77 09/ o F B s AR, B
SRUTTC R I— L R AR = Wl 45 Parkin &5 [ 3R ik
T 7 SRR 7 W, 3 T 22 A AH G s i (B 2 i 18 1Y
ALYE Y Parkin 8 [ 2235 1 SR g o585 0 Ho 3 5 1
7 Parkin {if J7 11 B {6 52 995 1) R K 77 0 S w0415 oK UL
B, I, N IF R Parkin Bl 4 ) 56 3% BT 5T, L) )
RIH Z Parkin Fe i OUFIE /N FECAA L 87 25
R SR 5 [ B, N 0 R R AR 7 ) X Parkin &
FIR /NG T30 E AR KR DG LR B B 5, R e R
KR T W) 45 2580 A o 48 LR 2 AR A0

AR YR TR AR = W) IR 5 Parkin &8 1111 22 ff
PRI 1Y K 8 IS AT 45 P T S 56 5 B B L R RE LA b A
UG IR 2. )7 KBHIF TAEE 7 5 KR =Py
Parkin & 1A CAE FHALET 2 F 209295 B 36 . R il IR
PRRBTIR MG WA 307 AR R ik 42 .

AT LIAHAT Bl Parkin 85 15 AN R, L
Je RIR T %F Parkin 85 FH M &0 B AWTIR A 8%
2R IARZ A3l o 8 Y Parkin 25 I 2% #6952 98 B9 K
SR ZY b A B L T W B R AR 77 W TS Parkin AR
FABLE AU BT B WK SR 7 ) B 2K & 1 Bt AL
il o 4 BB B /55 07 25 B & B e R R T 7K -, [R) B A Sy B
b 95 1) B U6 B AR 4R

[1] WILKAMIEC A,LENKIEWICZ A M,BABIEC
L,et al. Exogenous alpha-synuclein evoked par-
kin downregulation promotes mitochondrial

dysfunction in neuronal cells[J]. Front Aging

[2]

[3]

[4]

[5]

[6]

[7]

(8]

[9]

Neurosci,2021,13:591475.

ROVERATO N D,SAILER C,CATONE N, et
al. Parkin is an E3 ligase for the ubiquitin-like
modifier FAT10, which inhibits Parkin activa-
tion and mitophagy[J]. Cell Rep,2021,34(11):
108857.

BISWAS S, BAGCHI A. Mutational impact on
"in-Between-Ring" (IBR) domain of PARKIN
on protein Stability and function[ J]. Appl Bio-
chem Biotechnol,2021,193(6):1603-1616.
WANG X L,FENG S T,WANG Z Z,et al. Par-
kin, an E3 ubiquitin ligase, plays an essential
role in mitochondrial quality control in parkin-
son's disease[]J]. Cell Mol Neurobiol, 2020, 41
(7):1395-1411.

KWL ok, BOSCR, 4. PINK1/Parkin £ 5 )
SR B I K LA IR AR R e v i AR
BLAILT . i R A 2% 35, 2020, 36 (7)1 1663~
1665.

QIE S,DIEHL J A. Cyclin D degradation by E3
ligases in cancer progression and treatment[ ] ].
Semin Cancer Biol,2020,67:159-170.

PARK K R, YUN J S,PARK M H,et al. Loss
of parkin reduces lung tumor development by
blocking p21 degradation[]]. PLoS One, 2019,
14(5):e0217037.

WAHABI K,PERWEZ A, KAMARUDHEEN
S, et al. Parkin gene mutations are not com-
mon, but its epigenetic inactivation is a fre-
quent event and predicts poor survival in ad-
vanced breast cancer patients[ ] ]. BMC Cancer,
2019,19:820.

FREZZA C. Metabolism and cancer: the future
is now[ ] ]. Br J Cancer,2020,122(2) .133-135.



1792

[10] DING D,AO X,LIU Y,et al. Post-translational
modification of Parkin and its research progress
in cancer[ ] ]. Cancer Commun (Lond), 2019,
39:77.

[11] DALTON W B. Parkin on serine: a Parkinson
disease gene suppresses serine synthesis in
cancer[J].J Clin Invest,2020,130:2820-2822.

[12] KIM SJ,SYED G H,SIDDIQUT A. Hepatitis C
virus induces the mitochondrial translocation of
Parkin and subsequent mitophagy [ J]. PLoS
Pathog,2013,9(3):e1003285.

[13] WILLIAMS J A, NI H M,DING Y F,et al.
Parkin regulates mitophagy and mitochondrial
function to protect against alcohol-induced liver
injury and steatosis in mice[J]. Am J Physiol
Gastrointest Liver Physiol,2015,309(5) : G324-
340.

[14] PENG H,QIN X,CHEN S, et al. Parkin defi-
ciency accentuates chronic alcohol intake-in-
duced tissue injury and autophagy defects in
brain, liver and skeletal muscle[J]. Acta Bio-
chim Biophys Sin (Shanghai), 2020, 52 665-
674.

[15] YAMADA T,MURATA D,ADACHI Y,et al.
Mitochondrial stasis reveals p62-mediated ubiq-
uitination in parkin-independent mitophagy and
mitigates nonalcoholic fatty liver disease[]].
Cell Metab,2018,28(4) :588-604.

[16] LIU P,LIN H K.,XU Y Y,et al. Frataxin-me-
diated pinkl-parkin-dependent mitophagy in
hepatic steatosis:the protective effects of quer-
cetin[ J ]. Mol Nutr Food Res, 2018, 62 (16):
el800164.

[17] 2% M1iE. PINKL 4 5 09 2ok /K A 0k B A 75
NASH Z i ALl i g /E LD, /3 b B
B R4%,2017.

[18] ZHOU T,CHANG L,LUO Y.et al. Mstl inhi-
bition attenuates non-alcoholic fatty liver dis-
ease via reversing Parkin-related mitophagy
[J]. Redox Biol,2019.21:101120.

[19] SUN T,DING W,XU T,et al. Parkin regulates
programmed necrosis and myocardial ischemia/
reperfusion injury by targeting cyclophilin-D
[J]. Antioxid Redox Signal, 2019, 31; 1177-
1193.

[20] KAGEYAMA Y, HOSHIJIMA M, SEO K, et
al. Parkin-independent

mitophagy requires

Drpl and maintains the integrity of mammalian
heart and brain[J]. EMBO J, 2014, 33 (23):
2798-2813.

¢ AEF 20225 A% 51 A% 100

[21] ZHANG S X,ZHUANG L L,LIU J,et al. The
role of Parkin protein in cardiac function and
ventricular remodeling in myocardial infarction
rats[J]. Eur Rev Med Pharmacol Sci, 2018, 22
(15) :5004-5013.

[22] QIAO H Y,REN H Y.DU H,et al. Liraglutide
repairs the infarcted heart: the role of the
SIRT1/Parkin/mitophagy pathway [ J]. Mol
Med Rep,2018,17(3) :3722-3734.

[23] PEKER N,DONIPADI V,SHARMA M,et al.
Loss of Parkin impairs mitochondrial function
and leads to muscle atrophy[J]. Am ] Physiol
Cell Physiol,2018,315(2) :C164-185.

[24] GOUSPILLOU G,GODIN R,PIQUEREAU J,
et al. Protective role of Parkin in skeletal mus-
cle contractile and mitochondrial function[]J]. ]
Physiol (Lond),2018,596(13):2565-2579.

[25] MANZANILLO P S,AYRES J S,WATSON R
O, et al. The ubiquitin ligase parkin mediates
resistance to intracellular pathogens[]J]. Na-
ture,2013,501(7468) :512-516.

[26] B, BXBEIE , F oIS, 48 “HUin Wik ” i i 2 = -
AR 34 A2 X A 4 AR/ B osyn S REE 1Y
SR LT 1. 5 2 B 2 7, 2020, 28 (11) 1 692-
697.

[27] T, N PINKI JE A #f1 BE 4R 0F Kb B L5 42 IE
FRORT P 465 8% 2 B A A0 2o A ) £ 4P VR D .
et At BE 25 K5, 2015.

[28] LIU S M,LI X Z,ZHANG S N, et al. Acantho-
panax senticosus protects structure and func-
tion of mesencephalic mitochondria in a mouse
model of parkinson’s disease[ ]J]. Chin ] Integr
Med,2018,24(11) :835-843.

[29] s EEwr, 2. 5753 51 % B i 14 A 458 3 /) B
Jiki 21 237 Parkin,Cyeclin E & AW m [ ], F5
K2R (B 22D ,2014,35(5) :38-41, 46,

[30] ORGAH J O,REN J,LIU X Y,et al. Danhong
injection facilitates recovery of post-stroke mo-
tion deficit via Parkin-enhanced mitochondrial
function[ J ]. Restor Neurol Neurosci, 2019, 37
(4):375-395.

[31] YUJ H,LTY H,LIU X Y,et al. Mitochondrial
dynamics modulation as a critical contribution
for Shenmai injection in attenuating hypoxia/
reoxygenation injury [ J ]. J Ethnopharmacol,
2019,237.:9-19.

[32] YANG H X, WANG P, WANG N N, et al.
Tongxinluo ameliorates myocardial ischemia-
reperfusion injury mainly via activating parkin-

mediated mitophagy and downregulating ubiq-



¥ AEF 20225 A% 51 A% 10M

uitin-proteasome system [ J ]. Chin ] Integr
Med,2021,27(7) :542-550.

[33] Z=4%%. PINK/parkin 4 5 NASH T 41 Jiig £& i
AP VE B WEHLE K 7 0 T Sk s (D], R
TP BE 2R, 2018.

[34] WEN D,TAN R Z,ZHAO C Y.,et al. Astraga-
lus mongholicus bunge and panax notoginseng
(Burkill) F. H. Chen formula for renal injury in
diabetic nephropathy- and evidence for autoph-
agy regulation[ J]. Front Pharmacol, 2020, 11
732.

[35] skt 2=, Wi 4% 55, 4050 K1 il i PINK1-Par-
kin @ #% 7£ MPP+ 1% 2 /) SH-SY5Y 40 il 1 4
ReEORLRTE S Dy Be [T ], BUAR A Wy = 2 3k e
2016,16(9):1649-1653.

[36] ZHANG C G,WANG R C,LIU Z Y,et al. The
plant triterpenoid celastrol blocks PINKI-de-
pendent mitophagy by disrupting PINK1's associa-
tion with the mitochondrial protein TOM20[]J]. ]
Biol Chem,2019,294(18) .7472-7487.

[37] ZHT Y H,JIN Y X,PAN L L,et al. Schisandrin
A ameliorates MPTP-induced Parkinson's dis-
ease in a mouse model via regulation of brain
autophagy[ ] ]. Arch Pharm Res,2019,42(11):
1012-1020.

[38] Al BUBF AT . 2505, 55, AT 25 H %) PINK1-Par-
kin /M ALK K A WETE H, O, ¥ SH-SYSY
M sz )] b E b BE 2 E B AR,
2020,27(11) :45-51.

[39] WU M,LU G,LAO Y Z,et al. Garciesculenx-
anthone B induces PINKI1-Parkin-mediated mi-
tophagy and prevents ischemia-reperfusion brain
injury in mice[J]. Acta Pharmacol Sin, 2021, 42
(2):199-208.

1793

C40T] FAIT X0 £, 5 SCH L 55 KGR BER X db/db #
R /N B JULAR B 98 72 K Pink1/Parkin {5 5 i@
B2 L) ], rb i PR 25 BH o 536 97 4%, 2017,
22(6):601-605.

[41] AEF &R, 7B % RKEF R Par-
kin 1S3 B GORLAAR 3 W6 I 30 T B S 0 L
AR LT ], 7 BE R R 5 441, 2020, 40 (1)
1628-1633.

[42] XIANG Q,WU M,ZHANG L,et al. Gerontox-
anthone i and macluraxanthone induce mitoph-
agy and attenuate ischemia/reperfusion injury
[J]. Front Pharmacol,2020,11:452.

[43] WANG Z L,ZHANG H,LIU Z H,et al. Api-
genin attenuates myocardial infarction-induced
cardiomyocyte injury by modulating Parkin-
mediated mitochondrial autophagy[J]. ] Biosci,
2020,45:75.

[44] LU Y,LI S,WU H F,et al. Beneficial effects of
astragaloside [V against angiotensin [[-induced mi-
tochondrial dysfunction in rat vascular smooth
muscle cells[J]. Int ] Mol Med,2015,36(5) :1223-
1232.

[45] CAO S T,WANG C C,YAN J T,et al. Curcu-
min ameliorates oxidative stress-induced intes-
tinal barrier injury and mitochondrial damage

mitophagy
through AMPK-TFEB signal pathway[] ]. Free
Radic Biol Med,2020,147.8-22.

[46] QIJ Y,XUE Q,KUANG L Y,et al. Berberine al-

leviates cisplatin-induced acute kidney injury by

by promoting Parkin dependent

regulating mitophagy via PINK 1/Parkin pathway
[J]. Transl Androl Urol,2020,9.:1712-1724.

IS H . 2021-11-12 &8 H 8. 2022-03-28)

(45 1787 B0
al. LncRNA MIAT/miR-133a-3p axis regulates
atrial fibrillation and atrial fibrillation-induced
myocardial fibrosis[ J]. Mol Biol Rep, 2020, 47
(4):2605-2617.

[36] XU J, WU H, CHEN S, et al. MicroRNA-30c
suppresses the pro-fibrogenic effects of cardiac
fibroblasts induced by TGF-B1 and prevents at-
rial fibrosis by targeting TGFBR Il [J]. J Cell
Mol Med,2018,22(6) :3045-3057.

[37] YANG Z,XIAO Z,GUO H,et al. Novel role of
the clustered miR-23b-3p and miR-27b-3p in en-

hanced expression of fibrosis-associated genes by

targeting TGFBR3 in atrial fibroblasts[J]. J Cell
Mol Med,2019,23(5) :3246-3256.

[38] SU L, YAO Y, SONG W. Downregulation of
miR-96 suppresses the profibrogenic functions
of cardiac fibroblasts induced by angiotensin [l
and attenuates atrial fibrosis by upregulating
KLF13[J]. Hum Cell,2020,33(2) :337-346.

[39] RUPAIMOOLE R, SLACK F J. MicroRNA
therapeutics: towards a new era for the man-
agement of cancer and other diseases[]]. Nat
Rev Drug Discov,2017,16(3) :203-222.

IS A H . 2021-10-28 & 18] H 81 . 2022-03-26)



