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Prevention of diabetic kidney disease via habitual aerobic exercise
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L-FABP

Recently, habitual aerobic exercise, which improves obesity and decreases
blood pressure, is noticed to provide beneficial effects on kidney disease. The aim of this study
was to evaluate protective effects of endurance exercise training against diabetic kidney disease
(DKD) with muscle weakness by using male spontaneously diabetic Torii (SDT) fatty rats as type 2
diabetic animal models. As a result, the exercise prevented increases in urinary albumin and L-FABP
levels, and attenuated renal inflammation, fibrosis, and morphological abnormalities via improving
endothelial abnormality and enhancing fatty acid metabolism. In addition, the exercise increased
muscle strength and prevented the muscle atrophy of extensor digitorum longus muscle in the SDT
;?sty rats. Future study is needed to reveal how exercise leads to more positive effects against



X C—19, F-19—-1, Z—19 (t@

1. BRFEBRAA Y RN 5

PFERIF IR T 2@ BN CHEPRPITEE ER : DKD) 1%, 2 < oMb T I Twv
BB 6T 20 i < MRENTEARRREDE 12 TH Y . BIES DKD IZ K 2 &HTEA
BEBITRAD T2 2 &< @O LUV EHERE LT TV D (AARBITESSHE . 20720,
DKD OFIE TPy L OHET TN TR DGR & LT, $fix 72 DKD O FRHCIERBRHA LN TN D
B, RIEFS LTS VE, ZOJFK E LT, DKD 23, @SN % IR, i, R e
7L KRk R AETEEERIC L0 BB EZ T Do, MbEE TIPS T, DKD ORRE TR X
OEITINH S WEE R i H T b D, S HIT, FERFEEOZ A, Bk sm< . ik - 38
FIBEREDMIK T L7 @ifind Cd v | BRZ21a 50, SOHESCEEM 2L L, BEOARFIR L 25
ZEBLMBEE RS TD, DO EIE, HEOHREHD O TIERL . BEOAFOE (QOL) X H
WATSEE (ADL) ZZE L2 DKD XA EETHDL Z LR L TWD, I, HIBMAIRRE
B ERM OLEC, MEZR TS LFICLD | BIBHA~ 8L 5 2 5 et e S, &
BN TWo, E@L, BRHEOBDCH KT (Frax=7) 2T L. 847 QL X ADL
DHEFHZRIRD D D 728D, 2 BEIRIFD K 5 I a R=7 Z@RICRIET DHRBIZIRE N T,
R a =T FHOAHR 5T DKD TR BRI THIUL, ZOHSHERITMmD TRE
|

2. WMo HBY
AR T, Vv aX=7 LR &2 IET 5 2 B RE T 7 Va2 L, B IER)EES)

DOEMFHI L O L ax=TICRETEEL I NEDA =X LW ENITT D,

3. WDk

b b 2 BURERIFE L 2= 7 R ISR CTHTV SDT fatty rat (8 #nME, 12 P0) L=
v hr—/L L LTSD rat (8 JEfmHE 10P8) ZEEH L, ZhZruEEBRE (SDT-Ex #f, n=6; SD-
Ex #%, n=5) &IEEBAE (SDT-Cont Bf, n=6; SD-Cont #f, n=5) \ZbiF7/-, HEEEETIL, FL v
RIZ W EEE 4, 8 il 5 16 MiinE Co> 8 JHMH, 1 4 [FI1%EHE L=, 4 (ZIRE, &
FEECR, M, MU F7 2 RIE L WARREE T3 T, 16 SE i CREE R ERIRD H O iM%
IR igES KON E AR AL (BB GHfR) . v 7 Af GBF) JAHEL, MilLefhoRE&Es
WE L7z, g, RELBAG, &7 AMx, MBI 0 R I Lz,

4. WFIERLR

SDT fatty, SD rat & &, BHERASETIZOIAEITAZISHINL (p<0. 05 and p<0.01), SDT

fatty rat Tl, mfBEASHERF &7z, SDT fatty rat TIX, EBVEE & JEESHRE CAE, AT
FFEE Th -7, IEHIMEIL, SDT fatty rat OEBEETIL, SDT fatty rat DOIEEBHE &
A~ 16 WG THEICIEE TH - 72 (p<0. 05), 16 WEB O MIEAA LT BTk, mifRa L 25 n
—/LAS, SDT fatty rat OMEBIRETIL SDT fatty rat OIEEEIREL b, AEICRKETH 7=

(p<0.05), JRAALZFTR TIE, REREEEREDOIRT VT I v & RMAETEEFEIEOIK L-type



fatty acid-binding protein (L-FABP) . SDT fatty rat OIEBNEETIL. SDT DOIEEBRLIZ %
L. R7/VT 20312, 16 @i, JR L-FABP 1% 16 #ilii CHEIZRME T o 7= (p<0. 05) , Bk
DHLFEFAIFEl CTlX, SDT fatty rat OEBIRE T, SDT fatty rat OIEEBIRE & L, REEE

MEHREICE T D REKEER « =27 =52 type IVIEE (K1), JRAMERSE (X2), FE

~DwrsaTy—VRE-ag—r v 11 IR X ¥ LEEORA (35 —4 Y type IVRE)
. o SD-Cont  SD-Ex  SDT-Cont  SDT-Ex wo
type 11 JEENE BB S vz \ ' N\ .

(p<0. 05 and p<0.01), SRERAREAD
*'SD-Cont SD-Ex SDI-Cont SDT-Ex |
Western blOt ﬁ’qﬂ:ﬁ‘f“ &i N SDT fatty rat All date were expressed as the mean £ SEM. * P< 0.05 and ** P < 0.01 versus the SD-Cont group,

#P<0.05and "' P< 0.01 versus the SD-Ex group, § P < 0.05 versus the SDT-Cont group.

Original magnification: X 100. The scale bars represent 20 um.

OEFFET, SDT fatty rat OIFEHEBHEE

LI L, SRERIRPN B OB REFR AR T

2 : RAEREOIE (PASHE)

& % endothelial nitric oxide N -
SD-Cont SD-Ex SDT-Cont SDT-Ex i

synthase (eNOS) HEHNAREIZEME TH - £

;5 <

R 2 Fis _ &
7= (p<0.05), BEEHD Western blot AT 00 o SDEx SDTCont SDTEX
All date were expressed as the mean + SEM. ™ P < (.01 versus the SD-Cont group,
< RL==3 S 2 # P <0.01 versus the SD-Ex group, ? P < 0.05 versus the SDT-Cont group

T {j: N SDT fat ty rat 2 @@Jﬁ T N SDT Original magnification: X 100. The scale bars represent 100 um.

fatty rat OIFEENRE & e L, BN

T EHERE T d 5 Medium—Chain Acyl-Coenzyme A Dehydrogenase Deficiency (MCAD) X2
Peroxisome proliferator-activated receptor y coactivator-la (PGC-1a ) DFRENAEIZ
B T & - 72 (p<0. 05)

771, SDT fatty rat OEENEETIL, SDT fatty rat OHEEBRE & HHFEITHE < (p<0. 05,
£ 1), REMRFH ORI KO TTh BMRHMEMWTE 1L, SDT fatty rat OMEEFET, SDT fatty rat
DIFEBHE & LN FEIZEE CTh o 72 (p€0. 05) , F 72, BRI 1 D Western blot f#HTTIL,
SDT fatty rat OJEEEET, SDT fatty rat OIEHEERE L HLlE U, B HZEMICBE G 285
EANRERE TH D forkhead box protein 01 (FOX01), muscle RING finger 1 (MURF1) MDIEH
DIE BAZE] X 4 (p<0. 05) . PN REZHIABIEE 2 (9 9> CD31, insulin receptor substrate—2 (IRS2),
U VERE eNOS EEIN A EICHEIE TH - 72 (0. 05), b T AFICBW T, EEHIC L 22050130
D ORI,

IO OfRRNG, BIBREES)T, 2 MEREET VB O ESIILE, SIFMEZB L., %

ERTRPN AT OB REHER X OV O IR E AR L 0 o MBEIERAFAYIC . DKD OHEFT 2 i %


https://www.ncbi.nlm.nih.gov/books/NBK1424/

AREMEN TR ENT (K 3), 7. BRMEfICH VT, BIENEERIL. BRGNS N kR
FHERFT A2 LT, BTG OBEEOIMENCES L, 5K T 2 H U7z /et n R S
(K3), LAEX Y, 2 BERBIZRT BB BREERL, v a~X=7 3 3O DKD OESTHNH|IZ

AANTHLARMEN DD, 5IEHE ., HIEHEEIIRD D AN =X LOHZIT-> T,

K1 HHOHR
RERBESS SD-Cont group, | SD-Ex group, | SDT-Cont group, | SDT-Ex group,
N/kg n=>5 n=>5 n=~6 n==6
8 A fin 40.0 (2.8) 36.0 (4.1) 28.6 (1.2) 28.3 (2.8)
12 38 fifs 36.3 (1.6) 37.7 (2.8) 224 (1.1)™ # 31.5(1.1)%8
16 1A fiis 42.5 (3.3) 50.3 (2.9) 27.5(1.9)™ # | 346 (2.0)"8

All data were expressed as the mean (SEM). “P < 0.01 versus the SD-Cont group at the same
age; " P < 0.01 versus the SD-Ex group at the same age; % P < 0.05 and % P < 0.01 versus the

SDT-Cont group at the same age.

M3 : 2BEREICHE T 5 BENEESHDOBRSE L UVEBRE~OZE

- BIEERBONE
(MCAD/, PGC-1a 1)
» IR PR HERE DHERS
(eNOST)

B IRKEED

- B & E B 2 AR O
(FOXO1 {,, MuRF1{,)
- BRI E B R HE D HESST
(CD31 4, IRS2 4, p-eNOS1)

8 bR 1 B

2EERTE |

\[ 'U'Jb:l/\”-:'J"J

=5 g I £E




10 10 0 6

Murasawa Masaru Watanabe Shiika Koitabashi Kenichiro Shibagaki Yugo Sakurada Tsutomu 26

A prospective observational study on caregiver burden of elderly peritoneal dialysis patients 2021

Clinical and Experimental Nephrology 376 377
DOl

10.1007/s10157-021-02167-9

Yamada Shohei Ogura Yuji Inoue Kazuho Tanabe Jun Sugaya Takeshi Ohata Keiichi Nagai 539

Yoshio Natsuki Yasunori Hoshino Seiko Watanabe Shiika Ichikawa Daisuke Kimura Kenjiro

Shibagaki Yugo Kamijo-lkemori Atsuko

Effect of GLP-1 receptor agonist, liraglutide, on muscle in spontaneously diabetic torii fatty 2022

rats

Molecular and Cellular Endocrinology

111472 111472

DOl
10.1016/j .mce.2021.111472

Kotake Hitoshi Yamada Shohei Ogura Yuji Watanabe Shiika Inoue Kazuho Ichikawa Daisuke 47(3)

Sugaya Takeshi Ohata Keiichi Natsuki Yasunori Hoshino Seiko Watanabe Minoru Kimura

Kenjiro Shibagaki Yugo Kamijo-lkemori Atsuko

Endurance Exercise Training-Attenuated Diabetic Kidney Disease with Muscle Weakness in 2021

Spontaneously Diabetic Torii Fatty Rats

Kidney and Blood Pressure Research 203 218
DOl

10.1159/000521464

Sato Hirotaka Ichikawa Daisuke Okada Eri Suzuki Tomo Watanabe Shiika Shirai Sayuri 16(5)

Shibagaki Yugo

Spontaneous remission in adult patients with IgA nephropathy treated with conservative therapy 2021

PLOS ONE e0251294
DOl

10.1371/journal .pone.0251294




Watanabe Shiika Suzuki Tomo Han Wei Nakata Mayumi Koitabashi Kenichiro Ichikawa Daisuke 60

Kami jo-lkemori Atsuko Koike Junki Shibagaki Yugo

Spontaneous Remission of Thrombospondin Type-1 Domain-Containing-Associated Membranous 2021

Nephropathy

Internal Medicine 3125 3128
DOl

10.2169/internalmedicine.6413-20

Yamada Shohei Tanabe Jun Ogura Yuji Nagai Yoshio Sugaya Takeshi Ohata Keiichi Natsuki 25

Yasunori Ichikawa Daisuke Watanabe Shiika Inoue Kazuho Hoshino Seiko Kimura Kenjiro

Shibagaki Yugo Kamijo-lkemori Atsuko

Renoprotective effect of GLP-1 receptor agonist, liraglutide, in early-phase diabetic kidney 2021

disease in spontaneously diabetic Torii fatty rats

Clinical and Experimental Nephrology 365 375
DOl

10.1007/s10157-020-02007-2

Han W, Suzuki T, Watanabe S, Nakata M, Ichikawa D, Koike J, Oda T, Suzuki H, Suzuki Y, 100(5)

Shibagaki Y.

Galactose-deficient IgAl and nephritis-associated plasmin receptors as markers for IgA-dominant 2021

infection-related glomerulonephritis: A case report

Medicine (Baltimore) 24460
DOl

10.1097/MD.0000000000024460.

Yamada S, Tanabe J, Ogura Y, Nagai Y, Sugaya T, Ohata K, Natsuki Y, Ichikawa D, Watanabe S, 25

Inoue K, Hoshino S, Kimura K, Shibagaki Y, Kamijo-lkemori A.

Renoprotective effect of GLP-1 receptor agonist, liraglutide, in early-phase diabetic kidney 2021

disease in spontaneously diabetic Torii fatty rats

Clin Exp Nephrol 365-375

DOl
10.1007/s10157-020-02007-2.




Suzuki T, Han W, Watanabe S, Terashita M, Nakata M, Ichikawa D, Shirai S, Shibagaki Y. 42(1)

Clinical characteristics of thrombospondin type-1 domain-containing 7A-associated membranous 2020

nephropathy

Ren Fail 966-968
DOl

10.1080/0886022X.2020.1819318.

Suzuki T, Ichikawa D, Nakata M, Watanabe S, Han W, Kohatsu K, Shirai S, Imai N, Koike J, 21

Shibagaki Y.

Nephrotic syndrome due to preeclampsia before 20 weeks of gestation: a case report 2020

BMC Nephrol 240

DOl
10.1186/s12882-020-01876-9

2022

34

2022




32

2021

64

2021

11

2021

2 GLP

11

2021







