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Elucidation of the mechanism of effectiveness of exercise therapy for acute
kidney injury and secondary chronic kidney disease in diabetes
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The mechanism of hypersensitivit% of diabetic nephroEathy to acute kidney
injury (AKI) is unknown. Furthermore, the mechanism of the exacerbation of chronic kidney disease
(CKD) after AKI is not clear. In this study, ischemic AKI and secondary CKD were investigated using
normal rats (SD) and spontaneously diabetic rats (T2DN). A secondary decrease in renal medulla blood
flow (MBF) was observed in T2DN, and it was found that the degree of inflammation in the kidney was
correlated with the degree of injury. In a chronic experiment, T2DN temporarily improved the Cr
level after AKI, similar to SD, but the Cr level increased again and hypertension became more
severe. In the examination of renal angiotensin metabolism, the Angll value increased about 5 times

compared to the standard value.



(AKD) AKI

AKI AKI
AKI
(Am J Kidney Dis 53: S1-374, 2009)
AKI
AKI CKD
AKI CKD
AKI
P450(CYP)
(Clin Exp Nephrol 2016 J Am Soc Nephrol 2015 Am J Physiol Renal Physiol
2012) 20-hydroxyeicosatetraenoic acid (20-HETE) epoxyeicosatrienoic acids
(EETs)
/ (Hypertension 33: 419-423, 1999)
nitric oxide (NO) (Am J Physiol 280:
R822-830, 2001 Hypertens Res 24: 551-557, 2001) AK1
20-HETE
AKI 20-
HETE (J Am Soc Nephrol 2015)
2.
AKI
(Am J Physiol Renal Physiol 293: F512-F517, 2007)
AKI CKD
(Am J Physiol Renal Physiol 293: F269-F278, 2007)
AKI
(J Am Sci 10: 154-161, 2014, Histol Histopathol 28:1223-33, 2013)
CYP
(Drug Metab Dispos 21: 474-479, 1993)
20-HETE CYP4A
20-HETE AKI CKD
(@)
AKI () AKI CKD
() 20-HETE AKI CKD
20-HETE 20-HETE
(HETO0016)
3.
4 29 AKI
30 AKl CKD 31 CKD
32 (SD ) 2

(T2DN ) AKI



Na

T2DN

SD

30

10

(Am J Physiol, 2018)

T2DN

DM

20-HETE
SD T2DN T2DN 2
T2DN 0.5+ 0.1 1.0+ 0.1mg/dl
T2DN
24 3.4+ 0.1mg/dl SD 1.8+ 0.1mg/dl
T2DN AKI
Fig.1 Fig.2
T2DN AKI CKD
AKI Cr Cr
LC/MS/MS
AKI 4 Ang 5 Angl-7 4
AKI
CKD
AKI 20-HETE
BAMTOEIL
J: 4
© 18MsD(a)

B HH pobaseline)
& g g

@ 1BMT2DN (5)

g

"]
H

o

W M % (pebaseline)

-5 o

BRREBMIROER & &

Infiltrating Leukocytes per Kidney (x10°)

e 4 I Young SD (n=4)

=1 0ld SD (n=5)

ILLa

B Old T2DN (n=3)

e & —

T

CD45+
Leucoytes

CD3+
T cells

CD3-/CD4+
Monocytes

CDBA+
NK eells

CD45SR+
B cells

Fig.2

Maecrophages



3 3 2 3

Ogawa Yoshiko Takahashi Junta Sakuyama Akihiro Xu Lusi Miura Takahiro Muroya Yoshikazu 38

Ito Daisuke Kohzuki Masahiro Ito Osamu

Exercise training delays renal disorders with decreasing oxidative stress and increasing 2020

production of 20-hydroxyeicosatetraenoic acid in Dahl salt-sensitive rats

Journal of Hypertension 11
DOl

10.1097/HJH.0000000000002409

Fan Fan Geurts Aron M. Pabbidi Mallikarjuna R. Ge Ying Zhang Chao Wang Shaoxun Liu 31

Yedan Gao Wenjun Guo Ya Li Longyang He Xiaochen Lv Wenshan Muroya Yoshikazu Hirata

Takashi Prokop Jeremy Booz George W. Jacob Howard J. Roman Richard J.

A Mutation in y -Adducin Impairs Autoregulation of Renal Blood Flow and Promotes the 2020

Development of Kidney Disease

Journal of the American Society of Nephrology 687 700
DOl

10.1681/ASN.2019080784

Muroya Yoshikazu He Xiaochen Fan Letao Wang Shaoxun Xu Rui Fan Fan Roman Richard J. 315

Enhanced renal ischemia-reperfusion injury in aging and diabetes 2018

American Journal of Physiology-Renal Physiology

F1843 F1854

DOl
10.1152/ajprenal .00184.2018

20-

2019




2019

2018

2018

Yoshikazu Muroya, Xiachen He, Fan Fan, Takefumi Mori, Osamu Ito, and Richard J. Roman

Renal Ischemia-Reperfusion Injury in Aging and Diabetes

American Heart Association Council on Hypertension

2018




2018

Richard J Roman

Diabetic Kidney is more Susceptible to Ischemia-Reperfusion Injury

2017

2018

(Ito Osamu)

(00361072) (31305)







