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An investi%ation of novel therapeutic strategy for diabetic nephropathy based on
control of mitochondrial turnover
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The role of parkin on diabetic nephropathy was analyzed. Mitochondrial
dysfunction was caused in streptozotocin induced diabetic mice, associated with decrease in parkin
and PGC-1a expression. Similar findings were observed in mice treated with BMP4-continuous
administration by use of osmotic pump. Mitochondrial dysfunction was observed in BMP4-treated
cultured mesangial cells associated with decrease in parkin and PGC-la expression. In parkin-knock
down cultured mesangial cells, decrease in PGC-la expression and mitochondrial dysfunction was
observed. Conversely, mitochondrial dysfunction and decrease in parkin and PGC-la expression after
treatment with BMP4 were attenuated in parkin-overexpressed cultured mesangial cells. These findings

indicated that BMP4 caused mitochondrial dysfunction which was similar to diabetic mice, and parkin
was suggested as a new therapeutic target for mitochondrial dysfunction.
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1. WFZEBIAE Y D =

BRI PEBEIR IR DAL EEIT R X WA, WE PR 2R IBIRIED 72V, Bl PRI MR E
IR RARAE CTH D A 0 X0 A ETERITRERIAR L & BHEER T2/ T 50T, A
T X T LIFESOINTIREIERA L 72 5, T4, BligR s I hay R 7 OBERMBERE ST
% (J Am Soc Nephrol. 28: 2856-2865, 2017), #EIRIFE Cld s MECE AL EM(AGENZ X 5
S hay R TREER ATP ORDSCERLA FLADOEMEN L TAY XY AREEZERLT S
(Kidney Int. 58: S19-S25, 2000, Mediators Inflamm. 604208, 2015), < k= KU 7IXEEE
WThrA— 77— (A " 77V )E, Shar RITAEARRICES R har NI TH
— A —N—] T har R TEEHEHRT 5, T4F, KEEEI v R T —rF—
N—[EE A Parkinson B D FIERIK & 725 Z LB S0 & 72 5 7273(Cell. 144: 689-702,2011),
FERFMERIEICBIT A ha v RU T X2 — 0 —NN—[EEOBERIIRMEATH 5,

WFEARFRHE OWFITE TIIBERIFIEBIEICB W CHERERE 4(BMP4) 355K 7 Smadl %
MLTCEEAF XV LEETHS IV T =7 28nL, BMP4 2B SRR BIETS
R L 700 2 L AHE LT 5 (J Biol Chem. 279: 14201-14206, 2004, J Biol Chem. 286:
20109-20116, 2011.), FEERIZ, FEREF XN T AL T ) A VBN AT X0 Al
BMP4 % [EEEHIE L, BRI PERE 2 89895 = & % A L72(Am J Physiol Endocrinol Metab.
316: E418-431, 2019.), F£7-, SRERIK LN BMP4 & A W0 % 7 L ETLKICE 45 AT e
M % R H L72(Sci Rep. 8: 13011, 2018.), BMP4 (3 b= R U 7 EEKFTh 5 AGE L& 1L
BT L, BMP4 1&EMEALIZIEMIC B VW T hary RY 7w AZ—L X a2 L—F%—Th
% PGC-1 o DFHZIL T4 5(Cell Rep. 16: 2243-2258, 2016.), L7 L, FERIFIEZIEICEIT S
BMP4 &I by R 7EELOBERB LI OERIIRHEATSH 5,

2. Lo HB

WFZE B I RIS BYEIC RIS BMP4 & 2 b RYTEEOEEB IR har R
TH—=F—=_R—DOFEFZOMH, [ bar U TR T & 2 H B0 R IR BE 15 HE RS o B
B & HIR Uiz, BRI, ARFZEHIRIN T RFMERIEICR T A5 hay R 7 X — A — " —fE
EOEFRMAL, I hay R TEEICHBIT D BMP4 OEENZ W TN LT,

3. WD Ik

(1) BERF~ 7 ABRICH T 5 2 by U 7REEOFE

8 iflin ICR~ T AZA ML N kI 2/ (STZ) 50 u g/gBW Zadifse 5 H & 5L, 10 Hfinis T
MFEE 400 mg/d1 BA EOEEZBERE~ 7 2L Lz, 6 DABOBI har Y TEBLO b
YRUTBHEY L, AUy ARERATMME L,

(2) BMP4 Hifgitk G~ 7 ZABIEICRBIT S I Far R FEEOFAM

7 B ICR ~ 7 AIZBMP4 (10 u g: 0. 25mg/kg FHY) £72I1X PBS & H LIciRBER L 7 &2 H
BFICHEHEL, 2lMRICEI bary RITEBEIO bary R TE#ES 7L e, A UFy
LB AT LT,

(3) BMP4 ¥shNEE AV XU AMIIICEIT D I ha v R TREEOFHE

B AT X T ST 24 BRI O starvation Z4T7VY, BMP4 15 ng/ml E£721% PBS Z¥RINL,
4B O Fary FUTEBEOR har RY THEEY 7 F V23 i Lz, & 512, BMP4 135
AR ALK 240 U CHA SR F- Smadl Zi5ME(L S8, xR & N7 3D DT, ALK 2 RBHE A
T2 LDN193189 5nM ZIsIIL, I by KU T ~ORELEFME Lz, Mg/ S & 5N L
7=,

4) ~A b7 7 o—85 1 Parkin 2/ LT2EE AV X0 AR IT 5 har R 7hEE
DO

Parkin (Z~A F 7 7 V—ICBWTEHELREHAH @B ThHDH, £IZ T, HEEAT XY
LHNED Parkin & /) v 7 XU EITRBEIRE L, I har R TEE~ORELZFMML L7,

B2 A X LAHIA O Parkin % siRNA ¥ (vehicle 38 X OV Parkin @ siRNA & %441 10 nM
TOVRT =27 a Al TEGICT/ v XL, MIFEA AT 47 AT 48 FRfiEE#E L,
F D% 24 BFpfi] starvation Z1To 7=, F7=, EEA Y X7 AMMIC Parkin AT X —% |
FVAT7 73, Parkin @EIRE B Z BEEETFE L, BMP4 15 ng/ml IR L7=, £ ZEh
SharRITBEORI bar RUTEES VG Lz, M RRE &S L L,

4. WFFERE

(1) WERBEVABBTIZI h a2y RUTE—F—_"—%2fE5 I by R THEENRER S
nbd

PEIRIF~ 0 ARSI NT, A b7 7 U—IZBE#ET 577/ TH D PINKIL 3L O Parkin
EI Ry RUTAEBSRKRY ZF A Th 5D PGC-1 a3 L Tfam DFBUL & & IZ/K T L7, Parkin



ILHSHE A PARLS OHIMZ I LT PGC-1a 2325 2 ERMLNTEY, KARFhzB W\ TH
PARIS MEIN L7z, A X T ay MENIZT, v~ h 7 7 V—BEEORIETHDHI har R
U7 EH TOM 20 Oy & VDAC 20 OHIMMA L HIZRO LN, I har FU T &, EHEER
BEEFEB B L OHREI =22 U 7 Cytchrome ¢ oxidase JEMESBA L=, LLEX Y, BERE~
JABIETIZII hary RU T X —rd—R=EEIN, I hary I TEEREEZIND Z
EMTRENT, RERIERD XAV X MBI RF~ v A TEINL -,

(2) BMP4 FHfiR G~ A CTIEI ha v R T X —r A — =% I har R TREER
rERIND

BMP4 FRfgise 5~ U ABIRIC BT, BRI~ v AR E RIS, ~A h7 7 -7
NEI PV RYTEARY T TANREBIETL, I hay RYTH— = N—[EERE
BEi, I hary R 7ESCE HMEEREREEE LR T Lz, DLEXY, BRIV T BIP4 1T
FERBE RO ba v R THEEZRET S Z EWRENTZ, RERED A X7 A 5LH 1T
BMP4 Ffc i G-~ w7 A2 TN L7z,

(3) BWPA FIMFEEHB A XY AMADOI hary RY T Z—rF—N_"—%E5I har R 7
(R SN T )

BMP4 #shNiEaE A 0 X7 LSBT, In vivo TOME & RERIC, 4 F 7 7 P —E s
TN hary RUTERRY 7T ANREBITIKRTL, 2 hary R T H = — N —fEE
NEERINTZ, 2 hary R T7E, BHaERfEREME, I b KU 7TEEN, MBEHEE
ATP BT L7z, —F, 2o OFERIEZAMRBAEA] LDN193189 OIRINC TIHA L7z, LLEX
v, BUPA IIZHIEE OFEAB LTS ZF L Smadl JEH LA LTI hary RY 72— F
—N—[EEEZFED I har R TEEZERT S Z EAVRB SN, MR E1T BUP4 7N
WZTHIIN L, SAMEER ORI TUGE LT,

(4) ~A b7 7 V=851 Parkin / v 7 XU AIEREAF X LMAOI har R T4 —
VA= NR—EELMES I bar R TEEAEETS

BB AV X T AMIEIZEIT D Parkin / v 7 X7 U ALBIC K W, Parkin JEHLITK 50%E T L
72 PARIS O¥EMZLED R ba v RUTHEBRRS 7 FADEKTE, S hary RUTH—rF—
—fEENEEINZ, 2 b RY T &, BAEEREEEME, X b KU TEEN, BBRHE
R, ATPELIKT LT,

BB AY T LAHINICIS T S Parkin FIFEBUZ LV, (3) THER S 417z BIPA IRINIC K 5 2
hay RYUTEZ—rF—R—fEEL, I bar N TR, B nEREEENE, ATP EOEK T
W biE LT,

b A N LRI A Xy AlaOMEAREEZ NS E5 2 Mmoo Tnd, £2TC, &
o OMKEIZB T A HRsNEE R A2 5 &, Parkin /v 7 XU UHRTIEIEM L, Parkin
T BRI AR~ D BMP4 SN Tl s L B o s #il S iz,

PLEX Y, Parkin 3B AV XU HMIIICEBIT A hary R T X —0 F— R—|CEHE
BE| 2, JREIER L 220155 Z EAURE ST,
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