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Injury by Regulating PINK1/Parkin Signaling Pathway-mediated Mitochondrial Autophagy
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[Abstract] Objective: To investigate the effects of modified Buyang Huanwu Tang on cerebral ischemia-reperfusion injury
(CI/RI) in mice via the PTEN-induced putative kinase 1/E3 ubiquitin ligase (PINKI/Parkin) signaling pathway-mediated
mitophagy, and to explore the underlying mechanism by which modified Buyang Huanwu Tang improves CI/RI. Methods:
Seventy-two male C57BL/6J mice were randomly divided into six groups (n = 12 per group) : Sham-operated group, middle
cerebral artery occlusion/reperfusion (MCAO/R) model group, low-, medium-, and high-dose modified Buyang Huanwu Tang
groups (8.84, 17.68, 35.36 g-kg'-d"), and an aspirin group (13.00 mg-kg"'-d"). Neurological deficit scores were assessed using
the Zea-Longa method. Cerebral infarct volume ratio was measured by 2, 3, 5-triphenyltetrazolium chloride (TTC) staining.
Histopathological changes and neuronal injury in brain tissues were observed using hematoxylin-eosin (HE) staining and Nissl
staining. Apoptosis was detected by terminal deoxynucleotidyl transferase-mediated dUTP nick-end labeling (TUNEL) assay.
Mitochondrial ultrastructure in brain tissue was observed by transmission electron microscopy (TEM). Serum levels of superoxide
dismutase (SOD) and malondialdehyde (MDA) were determined by enzyme-linked immunosorbent assay (ELISA). The mRNA
and protein expression levels of PINK1, Parkin, microtubule-associated protein 1 light chain 3B (LC3B, LC31l/1 ), and p62 in
brain tissues were detected by real-time quantitative reverse transcription PCR (Real-time PCR) and Western blot, respectively.
Results: Compared with the sham-operated group, the MCAO/R model group showed significantly increased neurological deficit
scores and cerebral infarct volume ratios (P<0.01). Severe cortical injury on the infarct side was observed, characterized by
decreased neuronal density, cytoplasmic vacuolation, nuclear pyknosis, a marked reduction in Nissl bodies, dissolution of Nissl
bodies in the cytoplasm of some pyramidal neurons, and blurred cellular boundaries. The number of TUNEL-positive cells
increased significantly (P<0.01). Mitochondria exhibited cristac membrane rupture and matrix vacuolation, with rupture of the
outer mitochondrial membrane and formation of autophagosomes, the number of which increased significantly. Serum SOD activity
decreased significantly (P<0.01), while MDA content increased significantly (P<0.01). In infarcted brain tissues of model mice,
the relative mRNA expression and protein levels of PINK1, Parkin and LC3B were significantly increased (P<0.05, P<0.01) ,
whereas p62 mRNA and protein expression were significantly decreased (P<0.05, P<0.01) , showing statistical significance.
Compared with the model group, all treatment groups showed significantly decreased neurological deficit scores and cerebral infarct
volume ratios (P<0.01). Neuronal density increased significantly, cytoplasmic vacuolation was alleviated, nuclear morphology
tended to be more regular and clearer, Nissl body density increased significantly with reduced dissolution and improved contour
clarity. The mitochondrial cristae structure was partially restored, with some mitochondria showing autophagosome encapsulation,
and the degree of mitochondrial damage was alleviated. Serum SOD activity increased significantly (P<0.01), while MDA content
decreased significantly. The mRNA and protein expression levels of PINK1, Parkin, and LC3 Il /I were significantly increased
(P<0.05, P<0.01), while p62 mRNA and protein expression in the low- and medium-dose modified Buyang Huanwu Tang groups
were significantly decreased (P<0.05, P<0.01), showing statistical significance. Conclusion: Modified Buyang Huanwu Tang can
upregulate the protein expression levels of PINK1, Parkin, and LC3 Il /[ and downregulate p62 protein expression, suggesting
that it may improve CI/RI by regulating the expression of proteins related to the PINK1/Parkin signaling pathway. Regulation of the
mitophagy pathway may be one of the mechanisms by which modified Buyang Huanwu Tang alleviates CI/RI in mice.

[Keywords] modified Buyang Huanwu Tang; Guiqi Tongmai mixture; cerebral ischemia-reperfusion injury; autophagy;

PTEN-induced putative kinase 1/E3 ubiquitin ligase (PINK 1/Parkin) signaling pathway
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T BERR IR AT (ATP) A b TG M A, 51 &
SR IO U, T AN B R T A R
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LR B W BCE CIURI, H & 45 25 250 L 5 5
PINK 1/Parkin {5 5 i }% (%) 2h &5 47 ¢, Bk, A
T 5% 38 2o 8 57 G v 2 K A 2E P T (MCAO/R) /)
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SYXK (#)2022-0011, 7 F& ¥ B (22+1) °C , AH X i
FE 40%~70% , H B ROK#EE IR E M (H R ) &
12 h 3885 3 g% 1] .

1.2 {3 Sh ¥ 505 m o V8 T O BE BE S5 B
Y6 2 5 4R R 22 51 s ik vk (b HES- Thzxyy2309001) .
1.3 254 A 2R 3 TR R 2l A PR
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(TUNEL) 2 i 4 723050 & (Jb st RS R A R A
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DUVE 1 (RIPA) 24 T (IS4 IR A= W B A R
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R (3% [ Ted Pella Inc 23wl , #IL 5 18456) ; ils 2 4l
(ZEHE SPIZA T L5 02624-AB) M k2 = 4h ([ 24
A A AL 2350 A BR 2 | L 45 10019408) 5 il 2 45
(£ [ Sigma 2> 7, L5 203580) ; /) B E AL B 15 1k
fitt (SOD) . N % (MDA ) i 5 & ( 1 165 g B2y B
FoA BRS04 2024-06) ; = 56 U K- 2
P - = 5 B e 3% 77 ( TRIzol) . RNA 42 Bk 7] (b 52
B A YR A R A ] L 45 RN0102) 5 £5 filk iz
— Z B (DEPC) /K ( kg 3 = K w5
2040828) ; ABSCRIPT Il RT Master Mix for qPCR
with gDNA Remover, SYBR Green Fast qPCR Mix
(ZWMBEZEYDREARAAHS 55K
RK21203,RK202429) ; & [ i W {2 Bl 30 61 570 18 &
W PINK1.B-WL5h & H (B-actin) L 1A B i ALY
it} (HRP) 5 ic 2% F1 44k 11 = Bt e =90 (a0 1% 22
1 A o B A R A E]L A S 4 i 20034425
23274-1-AP.20536-1-AP . RGAROO1) ; 2 5 5 N /i
B2 IE T B (BCA) & Hll & iR & (bt 8 = RAEY
HARA MR LS 060723240507) ; Parkin {3 45 4H
FEAREEIN/ T (LC3M/ 1) .p62(FE[H Abcam 2>
m LS50 5 AB77924 . AB192890 ,AB314504) .
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1.5 {Ud&%  ZS-TSAUMAM W . ZS-M V-1V & /N3
Py BRI BIL (b 5 Ak S B BB R AT PR STAE A 7)) 5
DM750M % Y24 W 33 B . DM 2500 %4 5 ' I 34 B (18
Leica /A H] ) ; HT7800 %Y 3% §f f 7 & f B ( H A
Hitachi 22 /] ) ; CFX-96 A 52 i 58 % 5 1 3R A il £ =0
JZ i (Real-time PCR) {¥ . PowerPac Basic %! 3 B Hi
VKA Bl 2 48 .ChemiDoc XRS+KI&E IR %15 70 AL
( 2¢ [ Bio-Rad 2 7 ) ; BioTek Epoch % £ TJj GE [if§ b
(3 Agilent 23 7 ) o

2 Ak

2.1 A GER I R /NEBEALYS S 6 41,4
FEASR T AR L BRI, GQTMM AR 5 70 42 28 1 ] )
VEARAL, BE4H 12 H,#0R 0.01 mg- g ¥E B AR FRHE S .
BT ARA MBI 45T 248K , 2 B GQTMM M A H
FE R 0.97 g4 2/kg, 4 HE/IN BRUAR & AU B 3, 4%
M8 8.84.17.68.35.36 g-kg ' It 44 25 , M 24 Tl Pk H
W 1.2.4 6% ; 2 BB A DA R RN T = R
100 mg-d™, 55 /N BL4A 25770 124 13.00 mg-kg ™.
HELEHEE 25 14 d, KRG 25 )5 1 h AR 4 A& 24
2520 19/ P AT MCAO/R T F R A FoR
ot R AE AR W GBE N B . /N BUR 2% S U 5
SRR T 1.5% S5 0ot 48 15 R e, SR L T
T 2 TF T2 1 om AR UK 4 B8 A2 N 55 B
ik 2541 Bh Jik AN #50 N Bh ik, #5040 B kG o 2 4L T o
BT N N R G M A A SR Bl K, 5Y I8
4N sh ik, 1) R A SE ST B0 ik, 24 K7 B R B
BEL g B B Sy e e 4 A2, i SR S ke A AR T) L 2K
Al A 1 h 5, 92 1% ) A 4k M 2R M S B0 PR 10 O 4%
AU o G0 SRR AR PR T 24 hEAT 48 Bk
FEWUOM o BT AR BR AN S AT S5 FL A6 A Ze e o, L
AR R 1o AR v W A T, 4E 5 7E 37 °C

2.2 WRINEES R Zea-Longa 4Rk T T/
BUM 2 DI REVE 40" o IF 40 A M < TG Bl 68 B B AR AT
0 43 ; AN A8 78 43 i il XF AT, 143 5 ) JR S5 A0 e %
253 5 I FRIFABAE] , 3 43 s ok R AT E R BN,
457 Geih A /N BROPE o 45 58, o A e b 22 1 i i
Bl i -

2.3 TTCH  FRIF I W7 Sk O , 1 i # ob 40
BIRE 1 mm 3R Y F A 2% TTC YW,
37 °C3lE G F 30 min, 4% £ 5 W EE [H] % 24 hIT4A
M8 FH Image J KA 115 I B SR AR B EL o i 4 B 1A
R =411 5 o i 1t DX 35 1 AR =2 /45 i R i AR =2
F< i 7 R E < 100% o

24 HEZ @A Gt BN BN 20U R 1Y)

3 mm, 12T 4% 2 5 RS W 5 24 h, A
US4y SIS FT HE Y fn e e o, B 7 5 762
o TUBE T LR ik A1 2 B R 2 1 e A
2.5 TUNEL %:{n R A TUNEL #1740 fid 07 7 19
e 4% B TUNEL 3 51 & 156 91 15 #8245, JF 76 280
BT N R R L 08O BN EE 8 0 O TR I & BB I,
TR T3
2.6 7 SRR AR UL S Mk B AE AN AR AR R TR 25 K B
AN N R R N ANV E S N Sl A e
WY 35 SR ML b R A D F A 1 mm® K/ 4 2
Hr,2.5% 1% /T 4 °C [l & 24 h, £ W R 45 28 v W
(PBS) Uk . 1% #& 2 ikt O 2 Wi [8 %2 2 h  PBS %k ,
K, BEAM,RA &N EEY A, 2% B R
TR 2, BV W . 2.6% MR TR B i WL (0 )5, 76 15 5
LI G W LTy
2.7 R B g2 W BRI 2 5 (ELISA) K il 4 Ak 1z %
KT 4% AL/ B FE T AT R RS Dk DA TR, 5
30 min, fifi AR & #45ORT P HE R 090 AR IR
J& .3 000 remin” B0 (.0 2142 18 cm) 15 min K Il
ST L AN AR L AT s ol = | = s ol - O e 2
B -80 °CUKFI % H o #R#E SOD MDA i 5 & 15 B 15
BeAE, P B AR A 52 450 nm Kb WG A4
2.8 Real-time PCRE A CEFAFRKSE BUMNIK
i A5 ZE M B2 2 L A TRIzol 1 mL, 513 AL 58 43 0F %
P2 U RNA, 3% 5% 5 cDNA, FF LA b 458 B 1F 47
Pom L S EE .37 °C L2 min; 55 °C, 15 min;
85 °C,5 min;4 °C ,Hold. ¥ 3441 : WA % 95 °C,
3 min; 95 °C78 ¥ 5 s; 60 °CiB k 30 s, 7§ ¥ 2 I
40K o FTA BUHE SR 220y TR AL B A SR
3. Bl EA T AY TRA R ()BT
HE 1
2.9 FHEH M PEEN I (Western blot) B/ B K ik
FEFEA 20 20, $2 265 1, ff ] BCA 4 11 vk B 7 k3 )
B E R MR . B30 pg 2K 1R 8% it 12% +
o B TR N - R N s T Y 5 JiE FL UK (SDS-PAGE)
HEAT B VK A3 B, R AR VR G NG B bR 2R (L B B 3R
it — 9 M B (PVDF i) b, e RS T 5% Bt g 2F %
B2 h, PR, A — 4T PINK1(1:1 000) . Parkin
(1:4000) .p62(1:4000) .LC31I/1 (1:4000) &% N
% B-actin(1:6 500) ,4 °C N 18 & 1 8, P,
A BRAR 3 S A W AR IC i T (R PSR ) o Bk AR
H G(IgG)(1:8 000) % 18 4% F 1.5 h, ECL il
G 5, 8 Image TR 40 I EAA . @ i
5 B-actin 1Y HLAT , 5 & 73 Hrax 2228 H Y KR8 KF- .
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Table 1 Primer sequences
519 JF31(5"-3") K B /bp
PINK1 [} GAGGAGAAGCAGGCGGAAGG 113
Fiff TGCCAGCATCGAGTGTCCAG 113
Parkin  _[Jif TTGACACGAGTGGACCTGAGC 105
T ACCTCTGGCTGCTTCTGAATCC 105

LC3B i GCGGGTGATTATAGAGCGATACAAG 117

T CGCCGTCTGATTATCTTGATGAGC 117
p62 |- 9# GATGAAGGCGGCTGGCTCAC 101
T iif CACAATGGTGGAGGGTGCTTCG 101
B-actin  _["lf GTGACGTTGACATCCGTAAAGA 174
T GCCGGACTCATCGTACTCC 174

210 ZeibeEAb 3 B AT 8o >k H GraphPad Prism
9.4.1 B AR HEAT AL B s SRt B L x + s Ko, Z 4 1A
) L #R I 3R 7 25 4 i (one-way ANOVA)
28] 19 PR PR LL A SR FH ¢ K 30 7 1R iR AT, P<0.05 S 2

FEAGIFE L.
3 R

3.1 GQTMM X MCAO/R /N Bl # 25 Tly BE 1 i 8 4E
R R 5T ARt AR /N R A 2 1)
FiE 451 1 43 R A A 1A B LL 3 T i (P<0.01) , 4
TN BT SRR A A, R A A e 2 T e
54 T 43 R B A BT AR B EL B 3 R I (P<0.01) . R
GQTMM 7t CURI F I B A w2 Ry D . WA 1
M#E2,

3.2 GQTMM Xf MCAO/R /s B ki 41 U 25 24 1) 52
e HE Z% 25 R WoR i R 41 2 0 & o0 i ik
TS 588 4 MR IE W A] UL s 5 TR 21 T A, B A
2 Mo A5 B AN Rz )2 45 45 7 B, 3R B 4R o0 % R R
I M 2 Ak A A B R Bl & o AR PE IR BE 5 5
BRI A, A A 25 A M o0 2 B W 3 L Mk s
WAL TG 40 MO A% TR 258 T R0, 4 i A 8 38 T
W , 3278 22 GQTMM T i X4 CI/RT -F. 49 fii 41 2455 B4

e

QSO
Vgl

<

D, AU
e ,g-g:a

i i P

i B s

AN L 3 e

| 4 ; i y B

g '4““‘%‘?@*' et 0 g &
= N o . B 3 o

p8270 - % Heade @ oa¥anW, S BER MRS
A B C

B2 GQTMM Xt MCAO/R /)7 B ity 40 L2 72 25 2 9 24 1 ( x400)

A B C D E F

T AET AR ;B B A ; C-E.GQTMM Ik .+ #5574k 41 ;
F. b =) C bR 2 ([ 2-181 5 1) )
E1 GQTMM Xf MCAO/R /s 5 By 4 5€ 44 3R B 54 1
Fig. 1 Effect of GQTMM on cerebral infarction volume in
MCAO/R mice

&2 GQTMM Xt MCAO/R /R # £ Th #E ¥ 43 0 i 48 52 45 7R b 4
I (X+s,n=6)
Table 2 Effect of GQTMM on neurological function score and

cerebral infarction volume in MCAO/R mice (x+s5,n=6)

15 bk Uz i 58 BE

- /g kg At /153 RFLE /%
FERIZH 2.67+0.47% 36.22+1.78%
GQTMM 1l 7 & 41 8.84 2.17+0.37Y 14.51+1.26"
GQTMM il 4l 17.68 2.00+0.58" 11.93+0.38%
GQTMM w4l 3536 1.67+0.47% 8.77+0.31"
o] ) DU AR 41 0.013 1.50+0.50" 10.39+0.32%

§

T A8 TR AR A 22 ) B ol bt R I B T R B 3 O 05 5
AR 4H B P<0.05, P P<0.01; 5 #4145 P<0.05, ) P<0.01
(F3-%6H)

Birs B EVE . Je QY A 85 5 BRI F AR 4l pf
220N JE IR 5311 % 45, 0 S TR AT 5 A5 78 2 A6 80 Je
J2 8 TG AR B i Wil 250 /0, 8 43 A A4t L B 7 . IR
TRV ffe 0 BB B OR P & s B AR A R RE 32
5 SRR AL LA, 45 28 25 A1 )E EC AR o) A % 3 T
HLR MBS R EW ERT, RS
GQTMM -t i J& FI G 38 2 24 35 e FC AR 25 44 58 3L PR i
HE CURI R M & e i Re 2 . WLIE 2,

Fig.2 Effect of GQTMM on brain tissue morphology in MCAO/R mice (x400)
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3.3 GQTMM X} MCAO/R /)~ & ini 458 F il 41 s o4
TSR BT R AL 4 2 P A L& B TUNEL
BHE 40 M, AT S e 8 e a3 5] s SR FARA
Ll A, A5 Y 2] A E N B2 )2 TUNEL PH M 40 i 50
T (P<0.01) , R R E 45 F 3, $27R CURI

h ------

T L ------

h ------
A B C D E F

FIRERIE M on U T I SRR A A, K A
2420 TUNEL [ 1% 40 g %5 5 W 25 eIk, 22 = R A 48
T 2E 3 L (P<0.01) , # /8 £33 GQTMM + il J5 7]
il 38 L 400 ) T G I RN U C/RT L 1 i A
Bio WE3 . %3,

B3 GQTMM 3 MCAO/R /| B i # 52 M 48 A 1= #9 % I (TUNEL, x200)
Fig. 3 Effect of GQTMM on apoptosis of cells on infarcted side of MCAO/R mice (TUNEL,*200)

%*3 GQTMM X MCAO/R /M iR TUNEL 3 & 40§ A T~ M &2
(X + 5,n=3)

Table 3 Effect of GQTMM on apoptosis of TUNEL stained cells
in MCAO/R mice (x+s,n=3)

21 5 Fl4R /g kg A TSR %
B F A4l 0.15+0.04
A5 70 2 50.18+0.66%
GQTMM {7 = 41 8.84 45.14+0.22Y
GQTMM il 41 17.68 28.83+0.53"
GQTMM 75 7 41 35.36 10.86+0.31%
o ] DG AR 0.013 11.19+0.21"

3.4 GQTMM X} MCAO/R /)™ FRUING A HE A 28 i 14 7 1
SERGREIR BT R 2 LR AR A5 G 2 2 AL 7 B
ARFR L A UG5 235 KA 5 OB , R B0, A e85 5
BT AR L5, 55750 2 S A% I 0 S D 28 R 5 ot
WAL SRR ISR 2L T8 B A A HL RS W 3
PR CURI fil & 8 bz A B W05 LAY B AS BT 306 463 495 41 i
s SR LB, 45 4 2 A R AR I I 235 4 38 43 R
e 5 e ISRV ST Sy TR LN 1137 N R R
PERZ A GQTMM 1Tl J5 AT sl 4R A8 G 26+ , I
LR AR AR . WA 4,

4 GQTMM X MCAO/R /Iy R 4% 5 fl 2% i (4 BB i 5 0 B R M (528 T L 5, <20 000)
Fig. 4 Effect of GQTMM on ultrastructure of mitochondria on cerebral infarction side of MCAO/R mice (TEM, x20 000)

3.5 GQTMM X} MCAO/R /) [ & Ak I 38 1 5 i

S RFAR L, BERLZ /N BRI T SOD i 1
AR (P<0.01) , MDA & & I & T &5 (P<0.01) ; 5
BERVZH LU #8445 25 40 /) BUILTE T SOD i 7 1 2 Tt
5 (P<0.01) , MDA & i & % [ Ik (P<0.01) . &R
MCAO/R /N BRI 4 8L b 7 7E AR B I %, 485
GQTMM T il J5 7] #& 55 MCAO/R /N R T A AL RE 7 -

4.

3.6 X/ UMK AS AE I Fp PINK 1, Parkin , LC3B ., p62
mRNA X RIBHE M2 5 R T AR e, B
20 /)N B i 4% FE 20 24 b PINK 1, Parkin . LC3B mRNA
AT 2235 2 B W T 8 (P<0.05, P<0.01) ,p62 mRNA
AH X 2 ik W B AR (P<0.05) 5 SRR 4] HL A, 4% 45
24 #0 PINK1 . Parkin .LC3B mRNA % ik /K F i % JF
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£4 GQTMM Xt MCAO/R /MR EW BB HI MM (x+s,n=3) = (P<0.01) , p62 mRNA % 5k B & % ik (P<0.05,
Table 4 Effect of GQTMM on oxidative stress in MCAO/R mice P<0 01) JI_LI;% 5
(x+s5,n=3) o . N

e 3.7 %k /N UM A BB M o PINK I, Parkin % 28 %7 1A
21 5 F4k/g-kg' SOD/ng:L"'  MDA/wmol-L" A CE I LC3I /T pe2 Ek MW 5
1 > 4] e e .

BF A4l 655.12+0.53 10.42+0.05 F R H B K 21 PINK . Parkin . LC3 11/ 1 2 [

IR 527.68+1.122  14.37+0.12% %k B % I 5 (P<0.01) p62 % ik i % % 1%

GQTMM it 1 21 8.84 552.18+1.70Y  13.30£0.05" ’ '

(P<0.01) ; 5 5 A5 41 [b &, 4 45 25 41 PINKI1 .
Parkin, LC3 /1 & [ 3% 5 M & J+ & (P<0.05,
P<0.01) , 45 45 25 4 p62 3 1k B B % % (P<0.05,
P<0.01), W% 6.5,

GQTMM H Il 1 4 17.68 575.47+1.59Y  12.77+0.12%
GQTMM & 7 4 41 35.36 591.65+1.06Y  11.90+0.22%

] ] DT K 4 0.013  605.22+2.01%  12.02+0.38"

£5 GQTMM X & A/ AE1EIE HLA mRNA I RZEBHWHI (F+s,0=3)
Table 5 Effect of GQTMM on relative expression of mRNA in MCAO/R mice (x+s,n=3)

21 51 Fl /g kg PINK 1 Parkin LC3B p62
e FARH 0.28+0.01 0.38+0.05 0.49+0.09 1.22+0.02
R 241 1.00+0.09” 1.00+0.13Y 1.00+0.10" 1.03+0.09"
GQTMM 1% 7 £ 2 8.84 1.30+0.06> 1.48+0.02% 1.74+0.219 0.83+0.04
GQTMM H 7| 21 17.68 1.56+0.04" 1.61+0.16" 1.82+0.18" 0.79+0.05"
GQTMM & 7 H 4 35.36 1.71£0.09" 1.81+0.12% 1.75+0.16% 1.20+0.04"
o] ] D AR 41 0.013 1.70+0.14" 1.51+0.05" 2.17+0.13% 0.620.08*

#6 GQTMM X MCAO/R/NREBEBRIZEMHI (F+s5,n=3)
Table 6 Effect of GQTMM on protein expression in MCAO/R mice (x£s,n=3)

21 51 Fl /g kg PINK 1/B-actin Parkin/B-actin LC31I/1 /B-actin p62/B-actin
BT AR 4 0.99+0.03 1.03+0.04 0.94+0.04 0.95+0.07
LR 4] 2.70+0.04% 0.91+0.01? 1.46+0.05> 0.73+0.07>
GQTMM {5 41 8.84 3.09+0.03% 1.09+0.03" 1.83+0.09" 0.59+0.06"
GQTMM 7| 41 17.68 3.25+0.01% 1.15+0.029 2.00+0.13% 0.60:0.08%
GQTMM & 7| 41 35.36 3.55+0.04" 1.02+0.01% 1.75+0.129 0.880.05
] ) DE A 0.013 3.54+0.07" 1.00£0.01" 1.68+0.04> 0.61+0.02"
e AR - L, A L 9 % R R 2 S 7
e — S 1R 2 S 40 AR P 2R T (B BB TS L L U

T2)AF Z T IR H e 2Ok R ) ik 12

-actin — e = a :
fractin - - 24D S B CURT B 28 40 1 #5105 ) o %2 o 30 R

LC31 -’m. 16 kDa PINK 1/Parkin 3% 14 15 Jy 4~ 5 28 i {11 165 1 3 bk 3
Lot - 14KDs B P T R U A MR %
P2 s s o . s 62 kDa CURT 74 5 RIS 2 5 BB A 1)
Fractin s ——— 121D LS e R o S B v o U B
A B C D E F SER 2 H A RO R O R A I
E5 &A/MRBKAZR PINKI/Parkin & 24 4k B I E B Rk Bk SRR LR — A5 AR A S S L I AT VR

Fig. 5 Electrophoresis of PINK1/Parkin and autophagy protein

S BELI 28 o TR &b BH 3 09 DAAN T I A 9% a8 2%

HEHE K CHIE NS E 4R PR, KR

4 i T 2097 SR LR I A A R 2 05 R T B IR 2

CURTIZ 4k IfiL 7 A PR A A AR R 28 MR L. 03 -1 24 X0 R 3% oAb I 355 i 40

DA PO AR R PR I LR R IR ST P R SCEEE A0 Zhsl. BUAREY BT R B, R R T 1 A B
. 40 .

in brain tissues of mice in each group
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FHE Y 0 -1 25 o A 2808 4 B AR PN TR PT80S CIU/RI
K BRIk 24 21 PINK 1 /parkin 15 5 3 %, #F — 25 3006 £
AL W 4 6 48 Ak R RN B0 CI/RT T B pf
2 TR, DA D A e ot A5 0 AR
Fi AT 3 5k 9 /0 b 28 o0 P i PR SRR BE N Cat AR,
5 28R AR B HL 7 (MMP) 2 22 R7 AR 23 24, AT
O ZORE A A W LR S It PR A 1V S ik 48 0T
B3, B A D ARE b 2 B R S R BT e 25, AT
22 W0 AR FAIL SR K e 1% 10 A 5 % 2 385 BE 0, 7E I
PR A B 32 0 G A B I o 3T AR O
P 9% 2 W R A% B i LR T B A, L 2 R
SEE A HE P2 AN R AR kLR [ e A ] A
LU MR T 2 IR AR TE 2 R G0 4 A
FI WA 1 LR A RON

o A NI S R =) B T e
2 b7 VA 35 15 ok & B 3 3 1 2 B FL (mPTP) FF JilC, il
2R R A A A, 3R PINK L 78 k7 R A1 i A
FERAE I BTG Parkin {7 2, I B0 A WE(E S
I 5 v2 R ARAE i (4 452 405 4R 438 3 7 1A 2 11 (W p62/
SQSTM1) 5 LC3 Il 45 , ¥ XUJZ 45 ¥4 41 2208 it 4k
A NIE N NP S R NS 3 N A W R TN E
Wk 3725 Tt R o S, 3 ek R A 1 - I TR R 0 A S R
Z A5 A R BR TR, e R AR Lk ik B
Ik 24t 5 £ 07 UK T B 1E & 1T B J2 IR 97 CURT B S .
PR ZORLR A W Bl A 75 T B8 L IR 9T CURT 7
TR

AT 5T $E %, Ik #b BH I8 135 T RE A
PINK 1/Parkin {5 *5- 38 i AH 5C & (1 3 3k , % il Bk if. 75
VETEA G P A AR o S 25 SR R L ek AR BH
W T 3% 3 FE AR MCAO/R /N B i 22 1) fiE i 451 2F
3 R0 A BE AR B AR a5 T T RE K R ek 2 4 i
PR T, o 2R AR T 45+, SOD il 7% M Je MDA 7K
F BT, e I JH PINK 1 Parkin X LC3 T/ I FEH %
KK BEAIK p62 B A 35, 1 4 AR fb 4 7 HOW 7E 1
FHALHI AT 68 5 WOs Zebn iR 3wk B 060 £5 5
Liog i €/LE RTINS e ¥ AL NSRS iR A =i ) 1 e
W 1% 2% ik /0N BRI R ot PR T A VR AR AR 2
— o ARSI WA AR — A2 1 SR BRI kb P AR
Gl B pe2 S LCIN/ T FMAEFHEHE,
FHNZ A & T p62 /N BE 1 A 2 L B i, vT e m A
W -5 IO 5 P Y0 2 BEL0) 7 — s R
2RI 1 W, T 0% CIURY, J5 G206 % F 28 b AR 4
Tia] 38 30 00 A SRy B P 6T JIEC24 A W0 28 A A B FiL A7 £
ML 56 IE 52 56 . GQTMM By i CU/RI Y HoAth 43 7 A=

Yy WL A R i — 2D R
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