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mitoTEMPO i ik P 28R A F1wi ot P vk B 1o b Y
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E&E, AZ%, R (LR HIEME - ANRERERE, Wil 615000 )
H OE:. BY ®ITLKEhI®e 22,6, 6- @Ak -1- 2L 4- 8L -2- 23 & (mitochondria-targeted 2, 2, 6, 6-
tetramethylpiperidin-1-oxyl-4-amino-2-oxyethl, mitoTEMPO ) 1% % B Ji 7% ( chronic kidney disease, CKD ) #&A! X &
R ARG R R AR T AL, ik 18 RAEA SD K AL A 2B (Control ) 48, #A 4L (CKD 41) #=
mitoTEMPO 41, #4416 R, R4 BH AWM E B, FAE -FafébnFrEsh; baasisik
A B RE LA & G (desmin ) A= 2 &G (podocin ) F&ik; E4 B AN 2 4 foAB M o JE R L 4 m) 2 e
JaZAR B SRR SR PCR AR B A SOME IR T ik &G LR AP k4 Nod #2k kA 1 & @ 3 (nod-like
receptor protein 3, NLRP3) X je/ vk, AvEfetd 2% & (Parkin) /PTEN # 5 €# 8 | ( PTEN induced putative kinase
1, PINK1) ¥4k & e kik, 58 5 Control ZLrb%, CKD 21Kk K 24h k& & (84.89 £ 8.98 mg/24h vs 5.79 +1.39
mg/24h ) , A WUEF (serum creatinine, Scr) (75.10%10.46 pmol/L vs 38.57 +4.89 umol/L ) , A& Z £, (urea nitrogen,
BUN) (8.96+1.07 mmol/L vs 2.73£0.43mmol/L) K -F It &, £ 7F B A %3t 5 & L (121322, 7.749, 13.233, ¥
P<0.001) ; B sRRE A, ABWA. XELBRWOZE; L@ T Rakds, LERBEE, 05N Lt s
445 desmin FAMER 3§ %, podocin MR Y, £ AA %5 &L (9.903, 7.651, 3% P<0.001) ; p62 F» desmin
ST L & 42; LC3 IVI, PINKI ## Parkin & & & i& K1 (1=16.984, 15.105, 11.390) , IL-1B, TNF-a, NLRP3,
cleaved caspase-1 #= p62 & & & £ I & (5700 ~ 21.571) , ZF B A%+ 53 &L (3 P<0.001) , 5 CKD Ak,
mitoTEMPO #1 24h Jk & & . Scr = BUN K -F 4%, £ F B A %3t 4 & L (=12.508, 4.712, 7.338, ¥ P<0.001) ;
Bk 5% 22 AR A A R RS L R P& desmin [ KR Y, podocin [ RX 3 % (=6.649, 7.686, ¥ P<0.001) ; LC3
F= COX IV 7T AL 4 % 1%; LC3 I/, PINKI1 #= Parkin % & % 5 7t & (1=15.481, 20.469, 5.801) , IL-1p, TNF-a,
NLRP3, cleaved caspase-1 #= p62 & & % ik M {K (1=3.477 ~ 9.681) , £ F AL A % it 5 & 5L ( 3 P<0.001) , %4
£  mitoTEMPO *f CKD & 4m e 4545 =T = A4 VE R, HAUH 7T 48 5 & PINK 1/parkin 18 384569 L 44Kk B v R 37 )
NLRP3 %2 VRAH %
KHRIA): ZRRLAR A Y 2, 2, 6, 6- DU FEIRAE -1- L -4- &L -2- S FE LI, BMEE RN At
PINK I/Parkin {5 5% ; Nod FEZIRGE M BT 3 RAE/IMA
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Study on the Protective Effect of mitoTEMPO on Podocyte Injury in Rat
Models with Chronic Kidney Disease by Modulating
Mitochondrial Autophagy

WANG Ruoshuang, LENG Yanfei, YUAN Feiyuan ( Department of Nephrology, the First People’s Hospital of
Liangshan Yi Autonomous Prefecture, Sichuan Liangshan 615000, China )

Abstract: Objective To investigate the effect of mitochondria-targeted 2, 2, 6, 6-tetramethylpiperidin-1-oxyl-4-ylamino

( mitoTEMPO ) on podocyte injury in rat models with chronic kidney disease (CKD) and its related molecular mechanisms.
Methods A total of 18 healthy SD rats were randomly divided into control group, model group (CKD group), and mitoTEMPO
group, with 6 rats in each group. Renal function was measured by a fully automated biochemical analyzer, and hematoxylin eosin
staining was used to detect renal pathological structure. Immunohistochemical staining was used to detect the expression of
desmin and podocin in the renal muscle. Transmission electron microscopy was used to detect the ultrastructure of foot cells.
Immunofluorescence co staining was used to detect mitochondrial autophagy in podocytes. Real time fluorescence quantitative
PCR was used to detect the expression of renal inflammatory factors. Protein immunoblotting was used to detect the expression

of Nod-like receptor protein 3 (NLRP3) inflammatory bodies, autophagy, and Parkin/PTEN induced putative kinase 1 (PINK1)
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pathway related proteins. Results Compared with the control group, the levels of 24h urinary protein ( 84.89 + 8.98 mg/24h vs
5.79 + 1.39 mg/24h ) , serum creatinine (Scr) (75.10 + 10.46 umol/L vs 38.57 + 4.89 umol/L ) and blood urea nitrogen (BUN)
(8.96 £1.07 mmol/L vs 2.73 + 0.43mmol/L ) in CKD group were increased, with significant differences (.=21.322, 7.749,
13.233, all P<0.001). The CKD group showed an increase in glomerular volume, mesangial proliferation, and extensive infiltration of
inflammatory cells in rats. The foot processes of podocytes in the CKD group were fused, the basement membrane was thickened, and
mitochondrial cristae were fractured and vacuolated. Compared with the control group, the positive area of desmin in the CKD group
was increased, while the positive area of podocin was decreased, with significant differences (#=9.903, 7.651, all P<0.001) . Meanwhile,
p62 and desmin were co-localized in the CKD group. In addition, the protein expressions of LC3 II/I, PINK1 and Parkin in the CKD
group were decreased (==16.984, 15.105, 11.390), while the expression of IL-1 3, TNF-a, NLRP3, cleaved caspase-1 and p62
protein was increased (&= 5.700 ~ 21.571), and the differences were significant ( all P<0.001 ) , respectively. Compared with CKD
group, the levels of 24h urinary protein, Scr and BUN in mitoTEMPO group were decreased, and the differences were significant
(=12.508, 4.712, 7.338, all P<0.001). Renal pathological damage and podocyte condition of mitoTEMPO group were improved,
while mitoTEMPO group showed decreased desmin-positive area and increased podocin-positive area (=6.649, 7.686, all
P<0.001), and colocalization of LC3 and COX IV was observed in mitoTEMPO group. In addition, the protein expressions of LC3 I/,
PINK1 and Parkin in mitoTEMPO group were increased (+=15.481, 20.469, 5.801), while IL-1 8, TNF- a, NLRP3, cleaved caspase-1,
and p62 protein were decreased (= 3.477~9.681), and the differences were significant(all P<0.001), respectively. Conclusion The
mitoTEMPO can be protective against CKD podocyte injury, and the mechanism may be related to the activation of PINK1/parkin

pathway-mediated mitochondrial autophagy to inhibit NLRP3 inflammasome.

Keywords: mitoTEMPO; chronic kidney disease; podocyte injury; PINK1/Parkin pathway; NLRP3 inflammasome

12 P "B IE 9% ( chronic kidney disease, CKD )
SEUAZEATE . ANATIE R B R ZH 2R 45k AN D RE R A
FROUERY ™ B, HRTIG RS XZEE TR TT A 8
e AR M AR A Ay B A B /N BRI A
RMALAR A E AN, HYRei0 5 BNk g
1 R SR B YRR O B, IF &R LA AL A2
i Mg R B HE it £ B CKD AT IR 8 BT 55, BRAE
WFFE kR, CKD B3 B A2 Nod FE 32 7R 5
A% 51 %5 1 3 ( Nod-like receptor protein 3, NLRP3 )
RAE/MATR IR B 2 SECE A .
Hb NLRP3 4 i /MA I AL 1 B LR A F i 42
MIZETL, [A) I SO 45 5 1 A 15 1 48 (reactive
oxygen species, ROS) 74 ik £ J& NLRP3 44 /)
PRBETE ( EELJE  R, $E p oR AR YT T
ABJE CKD AT Y EZE 7 1] . ZokifRRIm iy 2, 2,
6, 6- VO LR IE -1- 480 JE -4- 20 2 -2- S| Sk & B

( mitochondria-targeted 2,2,6,6-tetramethylpiperidin-
1-oxyl-4-amino-2-oxyethl, mitoTEMPO ) J& — Ff #i
AALT, AT S N T R R IR D RE RS, JF
) NLRP3 58 5 /)N A 0 1 4 it g o= 70 8
mitoTEMPO X} CKD J& & AR AR AT, % T i,
AWFFE B 1R T mitoTEMPO % CKD kUK %1 A2
A LA 1 %) 5 e B HARPE R
1 #REFE
L1 A% 18 HARFEH I Spraque-Dawley

(SD) MePE R B4 A b i Bk v S5 s ) 8
A, s VFrE S SCXK (L) 2021-0005;
PRI 180 ~ 200 g, fAIFRIHE 22 +3°C, HAXHE

JE 50% = 5%, 12 h BREAW, ABTOKAEE,
NS S NS TN A I i P N O A e g g |
RS SiAE - EP IR Z I TE= Y = PPN
RERES M Z oW A (S e
20230113011 ) .
12 BEL5EA  mitoTEMPO ( 32 [F Sigma-Aldrich
ovaE]) s MUEFATPR 2 AR IR & (R A s Al e
Y TREREGERT ) 5 98 AKS - BHZL (hematoxylin and
eosin, HE) Y@l & (bt EEELYRH A
FRAFED) 3 P KREHE A (desmin) , H/hEK
JEAN BRI EE 1 (podocin ) , p62, GLAHISEHE
F4E 3 (light chain 3, LC3) , 4ifitaz C Ak
fiff TV V. %Y 1 %5 [ ( cytochrome C oxidase subunit 4
isoform 1, COX 1V ) , 24 1B R 8 F 1 ( cleaved
caspase-1) , WA4:#E 1 (Parkin) 1 PTEN if5B0E
7% T 1 ( PTEN induced putative kinase 1, PINKI )
Pk ( SEE Abcam 24 F) ) 3 Pt K B NLRP3 #it
& (3£ E CST A ) . SimpliAmp PCR ¥ ( 3% [
TEB AT ) 5 Gel DocEZ BERE G ML (£
Bio-Rad 22 ) ; BRI BXS3 ez il ( H
A Olympus A F) ) 3 H 3z HD-2700 54 15 §f 1 F
B ( HA HITACHI /A ) .
1.3 7k
1.3.1 CKD KSR K32 4% 18 H SD K
FF HEBEH LR 1L 0 A XT B (Control ) 41, BiAUZH
(CKD 41 ) #l mitoTEMPO 24, 4416 H. &%
WU % P 9055k, B HGEXT CKD 41 mitoTEMPO
HRBRET (KE. WEMERIE) 2840
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S 1ml W& BE R Img/ml 7 FH &5 4k 28 1 %5 4 8 1
(C-BSA) Wil 7K, HEb— KB k5
0.5ml () C-BSA, 21 K, &G, 47T
mitoTEMPO #H K i B P 7 4 mitoTEMPO (0.7
mg/kg/d) AT, LTS 7 K "5 Control £ £l
CKD VLA T R R 2 v (PBS)
1.3.2 JR@AMIE AR RiIRG )5, R
B 20 R B 24h e K JRAE, $118] BT K LR
BRES K, Bl 5 M T G ok it R O L 2244 35 mg/
kg AFEREL, WCARIMAE, =IRHEE 1 h )5, 3000 1/
min &.0» 20 min, B IME. K4 B shA ot
G 5 18 WLEF (Ser) . JRZE A (BUN) F24h
PREE K.
1.3.3  HE Gl KRB HLURBELE . 2525 Tt
SEE IREEAS AR B, TH B PR o3 B2 2
A dg/dl 225 I [ 5 48h, H ALK LA it 4
WIEAT 5 wm IR, JRARKEG A, agyy, ik
PR, 400 a2 WA FHifid .
134 Sl 8UL2AkA I B 4140 desmin 1 podocin
ik BRI IR IE S 0 B A LW Fr S B
RACFIMAETR NPT AE ZALEE, S g/dl 1L ~FImyE ]
30 min J5 4315 desmin £l podocin —#7 4 CHF R 14
WH, WIn=%t, FiRWE 1h. BES, A DAB
WA 15 min, HAKEE YL, FrAT EGITE 400 1%
e WA T gk, DU AR B (8 M0k ik
PHPE, SR Image J 55 PR IX Sk 1 A 40 L EA 7
SERT. AT PEPEXIR (%) =fHE
XS AR /T e XA AR x 100%.
1.3.5 &S 7 BRI L AEAE L, K 1 mm’
INHEE AU 2.5 g/dl R T ERESE 24 h, PR 1g/dl
HRBREE 2 h, JOANERFIESE O BErh K, R4
WERE L3, FHER I VIO D) R MUK FH T 1R i
IR YL 6, FHIBE ST A AE 10 000 £
KT LS AL A0 R A5 44
1.3.6  RETOCI YL AR g geokifR A . R
R IRUI R ALK LW 4 pom JERZRYI R, 4°C
TP B [ 2 10 min, PBS Bk, EiR TFH S g/dl
12 M3 3P4 30 mine RS, 4°CF¥UI R 2 50n
A p62 il desmin P& LC3 Fl COX TV HiAMF & i 77
WH, MAZIE—PrkE M E 30 min, DAPI & 44
5min 5, 7E 400 {5 R A R0 T A IRIC S,
1.3.7 qRT-PCR ¥l ' HLH MM -18 (IL-
1B ) FIfEIRBE N T -o ( TNF-o ) ) mRNA %
ik: SR H TRIzol 4 HU45 4 K R 241415 RNA,
& H Prime Script RT i 7l & 10 5% 5% 2 ¢cDNA, LA
I Ry 4B B B PCR S W AR & . ffi 1 SYBR Green
Master Mix {7 & A7 SRS . §™ 38 444 95°C

AR PE 10min, 95°C7AEPE 30s, 60°CiBk 30s, 72°C
FEAH 20s, F: 40 NMEIR. A EAELE VK LR T Ik

i RNA 54, B-actin fE NS, 27°° 9 BiA
IL-1B 1 TNF-« MIXFRINE, S 1.
x1 EIR 2]
HNARE i Ff 3
IL-1B F 5°-ATCTCACAGCAGCATCTCGACAAG-3’
R 5’-CACACTAGCAGGTCGTCATCATCC-3°
TNF-« F 5’-GGCTTTCGGAACTCACTGGA -3
R 5’-GGGAACAGTCTGGGAAGCTC -3
GAPDH F 5’-ACAGCAACAGGGTGGTGGAC-3
R 5-TTTGAGGGTGCAGCGAACTT-3’

1.3.8  Western blot #; il NLRP3 #AE/MA, B WEAN
PINK 1/Parkin it P& AH G HR 1 K3k H] RIPA HR 2
fift PR R AR RS A8, i sk iR ik
KR PR E o K 20 W g AR FIREAR IEA TRER FRLTK
B BRI ORI, SR EER T A Sg/dl g
2455 1he IWA NLRP3, Cleaved caspase-1, IL-
1B, LC3, p62, Parkin, PINK1 il GAPDH —¥ii, 4°C
EE AR KH, iR T S5hRicHE S eYEn
e R L 2250/ N R —HiE 1h, JH Image T &
oA TR SR A5 B, {8 GAPDH X H %)
R TR ELL

1.4 %itF o4 KA SPSS 26.0 Giil2# x4
PEHAT T THETORER IS £ frifEzE (X xs)
o, LB FLECR RS AEAS ¢ K3 24110 L
BRI E T 2087 (one-way, ANOVA ) , 4R
J&i HEAT Tukey’s post hoc K%, Ll P<0.05 Jy 225 H
Atz L.

2 R

21 AAKXKRBFHrir 5 Control 41 4H LL,
CKD 21 K B 24h JK & 11 (84.89 = 8.98mg/24h vs
5.79 + 1.39 mg/24h ) , Scr (75.10 = 10.46 w. mol/L vs
38.57+4.89umol/L) A1 BUN (8.96 + 1.07 mmol/L
vs 2.73 £0.43 mmol/L ) /K EFHi, ZFEBEAS I
B Y (=21.322, 7.749, 13233, ¥J P<0.001) ; Tfi
mitoTEMPO 21 K FRIGYT 7 K, AT BRI 24h IR
FHFH(33.25 £ 4.65mg/24h ), Scr( 53.51 +4.07 wmol/L )
MIBUN (432+1.12mmol/L) , R EAL I #E
X (£=12.508, 4.712, 7.338, 3] P<0.001) .

22 BHMRKAFMLmELEME LK 1, HE
YefrgE R R, Control 2H BB /INER AR /NE IR
B, S5 RV, A0S L ST, A UL B A5 R 4140
CKD 2K EUE /INRAR R K, FRAREE T A S 3 2
B/ INESSHZEEL, TULE/NEY IR AR, fF
TR AR PR 1 ; mitoTEMPO 2H KBS IF B
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i g, RBULTHE R, U7 D RAEAE.
Control mitoTEMPO

PR R IR RPN
Bl 1 HE £ERil&EXRISEARBEMTL (400x )
23 BAMK RN e s M LA 2, HEIZETL, B /DB RE G, ] 4
BTSSR R, Control 2K BB 14U 45 H AR U T 2L FN 23 04k 5 mitoTEMPO 20 K BB /2
1B, bR SEAr, EAMEHESE ST, 458 Aoy R AG, HENEC ST, dokitRgstbm]
ARFEN 5 CKD 41K BB 4L At ml WL e 28 gl 4 DA TR B A%

Control CKD mitoTEMPO

SRR B INR LI s 20600 Sk FR JL 5
2 EHHEENESHEAR S EMB/MEMRTH (10000 x )
24 BAXKKEMREmMEAEEEGRA UK, FEA% (0.08% + 0.01 % vs 0.27% + 0.06 %) , 25
PG R PR, desmin Al podocin F#EFR  BAGIHE X (1=9.903, 7.651, ¥ P<0.001) ;
IRTEE /NER, BEE O E R A, 5 Control 21 b mitoTEMPO 41 desmin %31k ( 0.31% = 0.08% ) [#1EK,
i, CKD 4 ' 20 4% desmin FH M X B3 £ (0.92% podocin #ik (0.24% =+ 0.001% ) Jh&, ZSEA
+ 0.21% vs 0.07% = 0.01% ) , podocin BH 4 [X. 42 Giit#E X (1=6.649, 7.686, 14 P<0.001) .
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2.5 ALK R FMENLRP3, cleaved caspase-1, IL-13
Fo TNF-a Fikdei WHE 4, £ 2. 5 Control 41
5, CKD 41 KB IEZH 41 NLRP3, cleaved caspase-1
MIL-1B FEHEIALL M IL-18 Fl TNF-o #J mRNA
RIKHRETm, ZRBRAGIH¥E L (11579,
21.571, 12247, 57700, 8473, ¥ P<0.001) ; 5 CKD
HAHEE, mitoTEMPO ZH KBV IEATZL NLRP3,  cleaved
caspase-1 Fll IL-13 & A DI IL-18 1 TNF-a 1Y
mRNA FIRI R, 2557 B gt L (3917,
9.681, 6.062, 3.685, 3477, P<0.001) .

<0
o\ 6*
o o @

s [T 440

s G s | 20 kD

L e e—

cleaved cas1

IL-1B 17 kD

GAPDH | il .

4 FHAKRREHEREF NLRP3 RAE/IMEFE X
FEFRFTILKE

37 kD

*2 FBHEKX R B AREF NLRP3 SERE/MEHEXIEIRFRIALLEE (x5, n=6)
oA Control CKD 4] miteTEMPO 4] F{g P{f
NLRP3 1 0.37+0.03 0.73£0.07 0.56 0.08 5342 <0.001
cleaved caspase-1 F 107 +0.04 178 +0.07 1.44 £ 0.001 4.831 0.004
IL-18 &M 0.32£0.03 0.57+0.04 043+0.04 3872 0.008
IL-1 B mRNA 0412002 1.04£027 0.56+0.17 8.774 <0.001
TNF- o mRNA 0132001 1.03+0.26 0.23£0.001 13.482 <0.001

26 BAXRABFREEmMBELEKGEE LK

5. Mg ed gt R R, 5 Control 414HEL,

CKD 4K EUEME A Wil 8 p62 Do B

p62 Fl desmin A7 it i A& 20 Jfd A7 7F H o fir; LC3 %

R LIS, LC3 FRic i B W/ MAFT COX IV Frid
A

Control CKD mitoTEMPO

desmin

p62

Merge

2

(2 AR 2 [a] A ULBH B 3 ;5 CKD 41 H,

mitoTEMPO 2H p62 7%¢ )t 5% J Il 55, p62 Fl desmin
KW Ak 7 LC3 3¢ 5 B I, LC3
COX IV Z [ fFAE e

mitoTEMPO

coxiv LC3

Merge

A 25 p62 5 desmin #[1; B A LC3 5 COX1V
E5 WEREIGLRBENEEAKNRSH p62 5 desmin BH, LC3 5 COX IV HITEIEER (400 % )

2.7 &4 KR KM A E F= PINK1/Parkin i % 48
*xFa ki WEe6, #£3. 5 Control 41
A, CKD 4 kK Bl B 4H 41 LC3 1I/1, PINKI Al
Parkin 7 1 A F& 1K, po2 HixThE, Z2RHAS
i3 X (=16.984, 15.105, 11.390, 14.703,
P<0.001) ; 5 CKD 4 %, mitoTEMPO 4 K
B 4141 LC3 1/I, PINKI Al Parkin 2 (4 #35 TH 5,
p62 FILFFEAL, EFHAGI-E XL (=15.481,

20.469, 5.801, 8.822, ¥ P<0.001) .
3 itig

R YA 7 I B/ INER DB A B D) R R A 5 RS A
B PR E SR CKD B SR PRRE PR A 79f5 AN KA
=, UG R AT RE BRI RUCR IS . Skl
IS AN RE AR AR AL, B AR R e T SR ok
Wi EZ—, HEh ARG EIET 5. RARBORK
ZIUEE R, SRR 55 R ENINS S5
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JE AR A5 R CKD ke U, (H 0o 24 B2y ik
Y/ 2 2 AR AR A7 s 5 R el B 47 o A T

WF5E o, LA 5 0 28 T 0 AT o) 590 3t A5
ik 2 SZ AR BHIE R AE CKD £ 3 v 4 1 FH AT 350843 22 it
B A AR R MY, (E R AL G BT AL AN REAR
T LR AR, AT 20 i A AP SR K S Y
F AR 2 . mitoTEMPO & — Fp 28 7 1A 80 [y 4t
AR, AP E AN SR AR, AR
PESEEB (AKL) | BFEF e Ao NAE fL AL
WREEA RS 9 12 SRR b g G BE RS X B 4540
RAERAPER- SR, HET i JEE T mitoTEMPO
1£ CKD H/EFIASE . ABFFEH CKD KRR AED)
RE LS00 0 A A i Zhr b 45,
CKD FAIF A T . 1 mitoTEMPO 4bBRAEMS L %

78 mitoTEMPO FJ fig J& I 5 CKD K B2 41 iy 4
BB 325 .

y C
o 3
o cﬂ\o °

LC3 | [

LCI N | o
P62 | e W s 62 kD
PINK1 | " s i | o6 D

Parkin - — . 52 kD

GAPDH

B 6 Western blot ¥l & H K R & 48 5 EEFA PINK 1/

e CKD kBB Sl R 2 2 57 Parkin MEARXEARE
%3 Z AKX SHEE AN PINK 1/Parkin 8 B KIEFRRIELLE (x+5, n=6)
e Control 21 CKD 4] miteTEMPO 41 F{g P{f
LC3II 0.68 +0.02 0.43+0.03 0.97£0.08 10.763 <0.001
p62 0.37+0.03 0.72+0.001 0.51£0.03 6.134 <0.001
PINK1 0.77 +0.06 0.38 +0.02 0.83 £0.001 7.823 <0.001
Parkin 0.86 +0.001 0.46 +0.07 0.73£0.09 5214 <0.001

CKD & Ji Ll 52 4%, Ff 821 R IE #A by 2
CKD Wb ERAE, JF2 5B E 2RI T A
T U SR /MR 3 YRS SR A SR A5 O 43 A
KIFA BIER K F G, 78 B e 2 h & 4%
FEAER . NLRP3 JAE/IMAE: B M0 Hh fe HLARAIE
FI R AE/IMA, REMFFEIESE NLRP3 7£ CKD
36 UYL NIRRT
VERT U, JE AR 5 R B /N BRI 2 1 PR S HA
HE— A5 FOAS A0S BRI, 7RI B R TgA B
MR B S P 1 R0 B s b R R AN
P55 NLRP3 SAE/MATE A ARG . S5l i F
FEBFRH, NLRP3 RAE/MEFLE F 1550 TNF- «
FIL-1 B AR EH F25 Bt oG B B0 1 e
PERIERVEAT, Sh 2aniegT Y, Wik, FRATF
i 7 mitoTEMPO X} CKD #& %I K BB JIE 48 i i 5%
Wi, 455 % P mitoTEMPO fi7s Hi 5 NLRP3 45 5k
il MCC 950 LRI/ U, M3 CKD KR
B WE R AE P 7. XS5 LR, mitoTEMPO 1] fig
A NLRP3 S/ MAK Bl e 4 i 4 .

LRI F W — LR R e e, e
PRI T 55 T 2 1 04 AR AR T 1A 247 22 44
KA RAFA S B T BRI A . NAM 25 PO 7
M5 bR A FE B AR TR/ N B R R, v/ NE RS A
W BB /0N BRI T A2 A LR AR [ W 1 2 ) p62

FH P B AE M AR B, NLRP3 4 4E /M 1 263554
e WFREEIL, SRR B WEE H R TR RS S S
AR ROS R B G HF 7AW, X—HEHR
PRI 27 R ROS 77 A= 1 B el 38 X 4ok [ 5 i)
fEHVEH . B 9T 2P, Parkin Gl > 3 £ 1458
ZRIK ROS /1319 NLRP3 485 /IMAI IS S 4 1) 47
PERGE AR IEE P EARM P, FRATEH
mitoTEMPO 7£ CKD KR 'FAH a5 T L 44
B B, F20 mitoTEMPO i 1115 S 2 i {4 [
P SRR T RE R

PINK/Parkin i [ J2&: 2 44 5 W f ELRFAEPE 1)
LK/ A NA SR L B A T S 15 Y NS e
Y2 sh Ji2f B, e is iy MR T PINK 1/
Parkin 18 %K T BRIRFE AU LRI B2 MR A0
fF, PINKI1 7EZR AR SME R SE -0 R fL Parkin, J&
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