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Effects of chronic exercise on renal dysfunction, renal damage and
mitochondrial function were examined in rat modes of chronic kidney disease. Renal expression of
fatty acid B -oxidation enzymes and their transcription factors, PPARa and PGC-la decreased along
renal dysfunction and renal damage. Chronic exercise increased the renal expression of fatty acid 3
-oxidation enzymes and their transcription factors and alleviated renal dysfunction and renal
damage. Chronic exercise also alleviated abnormalities in the renin-angiotensin system in Dahl
salt-sensitive rats fed high salt diets, the nitric oxide system and oxidative stress in rats fed
high fructose diet, and the renin-angiotensin system and oxidative stress in chronic renal failure
rats with 5/6 nephrectomy.



(

(

)

)

B
CoA
L=r- (RAS)
oxide(NO) NO
Dahl
B
RAS NO
Dahl
6 Dahl
2 24
8

B

peroxisome proliferators-activated receptor o (PPARa )
(PGC-1a ) RAS

( 0° 20m/ 60 /
Sprague-Dawley
6 Sprague-Dawley
) 12 2
B PPARo  PGC-la NO
( 0 20m/ 60 / 5 [/
Dahl
6 Dahl

ATP

nitric

(8%NaCl) 8

PPARy coactivator-la

5 /)

(60%
24

(60%
24



PPARo  PGC-la  RAS

( 0° 20m/ 60 / 5 /)
( )5/6
6 Sprague-Dawley 5/6 16
10 2 24
B PPAR
a PGC-1a RAS
10 5/6
( 0°  20m/ 60 / 5 /)
) Dahl
B PPARa
PGC-1a RAS
(ACE) 11 (AT
RAS ACE2 I 2
(AT2) Mas
B PPARo  PGC-1a RAS
Dahl
RAS
RAS
) Sprague-Dawley
B PPARa
TBARS NADPH oxidase
xanthine oxidase NOS
NOS
B PPARa  PGC-l1a
xanthine oxidase NOS NOS
NO
NO
) Dahl
ACE AT1
ACE2 AT2 Mas
B PPARa  PGC-1la
ACE ACE2 Mas
Dahl
RAS
RAS
( )5/6
5/6
5/6 B PPARa  PGC-la
ACE AT1
ACE2 AT2 Mas

NADPH oxidase
xanthine oxidase



B PPARa  PGC-1a
ACE
ACE2 AT2 Mas NADPH oxidase
xanthine oxidase 5/6
RAS
5/6
RAS



10 10 3 6

Cao Pengyu Ito Osamu Ito Daisuke Rong Rong Zheng Yang Kohzuki Masahiro 2020

Combination of Exercise Training and SOD Mimetic Tempol Enhances Upregulation of Nitric Oxide 2020

Synthase in the Kidney of Spontaneously Hypertensive Rats

International Journal of Hypertension 1 10
DOl

10.1155/2020/2142740

Yamakoshi Seiko Nakamura Takahiro Mori Nobuyoshi Suda Chihiro Kohzuki Masahiro Ito Osamu 39

Effects of exercise training on renal interstitial fibrosis and renin-angiotensin system in 2020

rats with chronic renal failure

Journal of Hypertension 143 152
DOl

10.1097/HJH.0000000000002605

Sato Yoichi Qiu Jiahe Hirose Takuo Miura Takahiro Sato Yasunori Kohzuki Masahiro Ito 320

Osamu

Metformin slows liver cyst formation and fibrosis in experimental model of polycystic liver 2021

disease

American Journal of Physiology-Gastrointestinal and Liver Physiology G464 G473
DOl

10.1152/ajpgi .00120.2020

Xu Lusi Hu Gaizun Qiu Jiahe Fan Yuxuan Ma Yixuan Miura Takahiro Kohzuki Masahiro Ito 10

Osamu

High Fructose- Induced Hypertension and Renal Damage Are Exaggerated in Dahl Salt- Sensitive 2021

Rats via Renal Renin- Angiotensin System Activation

Journal of the American Heart Association 016543

DOl
10.1161/JAHA.120.016543




Qiu Jiahe Sato Yoichi Xu Lusi Miura Takahiro Kohzuki Masahiro Ito Osamu 53

Chronic Exercise Protects against the Progression of Renal Cyst Growth and Dysfunction in Rats 2021

with Polycystic Kidney Disease

Medicine & Science in Sports & Exercise 2485 2494
DOl

10.1249/MSS.0000000000002737

Miura Takahiro Sakuyama Akihiro Xu Lusi Qiu Jiahe Namai-Takahashi Asako Ogawa Yoshiko 40

Kohzuki Masahiro Ito Osamu

Febuxostat ameliorates high salt intake-induced hypertension and renal damage in Dahl salt- 2021

sensitive rats

Journal of Hypertension 327 337
DOl

10.1097/HJH.0000000000003012

Sakuyama Akihiro Ogawa Yoshiko Xu Lusi Komatsu Miwa Miura Takahiro Namai-Takahashi Asako 54

Kohzuki Masahiro Ito Osamu

Effects of Exercise Training on the Renin-Angiotensin System in the Kidneys of Dahl Salt- 2022

Sensitive Rats

Medicine & Science in Sports & Exercise 1105 1113
DOl

10.1249/MSS.0000000000002901

Yamakoshi Seiko Nakamura Takahiro Xu Lusi Kohzuki Masahiro Ito Osamu 12

Exercise Training Ameliorates Renal Oxidative Stress in Rats with Chronic Renal Failure 2022

Metabolites 836 836
DOl

10.3390/metabo12090836




Xu Lusi Hu Gaizun Qiu Jiahe Miura Takahiro Yamakoshi Seiko Namai-takahashi Asako Kozuki 55
Masahiro 1to Osamu

Exercise Training Prevents High Fructose-Induced Hypertension and Renal Damages in Male Dahl 2022
Salt-Sensitive Rats

Medicine & Science in Sports & Exercise 803 812

DOl
10.1249/MSS.0000000000003100

Hu Gaizun Xu Lusi Ito Osamu 15

Impacts of High Fructose Diet and Chronic Exercise on Nitric Oxide Synthase and Oxidative 2023
Stress in Rat Kidney

Nutrients 2322 2322

DOl
10.3390/nu15102322

21 5 3

Dahl

63

2020

Dahl « )

63

2020




57

2020

57

2020

11

2021

11

2021




5/6

11

2021

5/6

58

2021

5/6

58

2021

5/6

64

2021




Dahl

64

2021

27

2021

27

2021

update

51

2021




43

2021
Dahl
43
2021
Dahl
12
2022

Namai-Takahashi A, Takahashi J, Xu L, Miura T, Kohzuki M, I1to O

Exercise training upregulates fatty acid (3 -oxidation with increasing PGC-1la and PPARa
rats

in the kidney of Dahl saltsensitive

29th Scientific Meeting of the International Society of Hypertension

2022




Yamakoshi S, Nakamura T, Xu L, Kohzuki M, Ito O

Exercise training ameliorates renal oxidative stress in rats with chronic renal failure

29th Scientific Meeting of the International Society of Hypertension

2022

Xu L, Hu G, Kohzuki M, Ito O

Exercise training prevents high fructose-induced hypertension and renal damages in Dahl salt-sensitive rats

29th Scientific Meeting of the International Society of Hypertension

2022

Dahl PPARa pemafibrate

2022

(Kohzuki Masahiro)

(70234698) (11301)




(Mori Takefumi)

(40375001) (31305)
(Takahshi Asako)
(20825773) (31305)




