©
2021 2023

Novel mechanisms of pathogenesis and repair of acute kidney injury focusing on
redox dysregulation.
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To investigate the renal expression of TXN protein in relation to the
severity of AKI and subsequent transition to CKD, we generated mouse models of mild and severe AKI.
Mice with severe AKI showed prolonged depletion of TXN in renal tubular cells compared to mice with
mild AKI. Furthermore, TXN depletion led to inactivation of the redox-dependent cell cycle regulator

Cdc25C and arrest of the G2/M cell cycle. Compared to wild-type mice with severe AKI, depletion of
TXN in the tubules of TXN transgenic mice with severe AKI was able to suppress Cdc25C inactivation,
increased y H2AX, increased p53 expression, increased ATM phosphorylation, genomic instability and
the AKI to CKD transition.
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ELISA: Urinay TRX excretion
(Fold increase)

3
30
*k £ e 12
25 @ 10 min Ischemia 8 10 ®i{0 4%
e 10 min Ischemia :
20 0 30 min Ischemia A 8 t)z< ® 110 i Sachemil
s 4 5’3‘ 0 30 min Ischemia =2 o8 0 30 min ischemi:
. 2 R
* xe € S
10 p y £ g8 o6
s b
5 gz ¢ $3 o4
= 2=
0 i 2 @7 02
]
5 @ 0 0
&
s YNIQIR"~ZI .4 § Y N QSR s P 3 J IR
& b & &
Reperfusion Reperfusion Reperfusion
- Rk
10 min Ischemia 30 min Ischemia § 20 *ok ok
% 18
<2 16 ¥ 0 10 min Ischemia
a E f 1’;4‘ ?l: 2 7':\ ? "'1: 'f EX 14 O 30 min Ischemia
el & £ £ £ gL & £ £ ¢ o 12 Ba
8= £ = £ £ &% £ s = = & a0
#6 5 I 2 Ras 5 % § B g o A
Eg 06
TRX P ——— e = e —— £ 04 L4
® o2 3
3 o2
[raCln e o e o e e e s e e e e e e e e € o
E < F £ £ 4
s o ~ < @ ~
~ & @ R
&
Reperfusion

TXN Cdc25C G2/M

TXN

sh 10min ischemia 30min ischemia
- 72h reperfusion 72h reperfusion

g u}(.:’:{ (:‘ p
.

TRX e

p-Histone H3

p-Cdc25C

g 20 800 § 20 —
L ’# < = —
e 15 25 60 S E
£ . ¢ 5
b3 § 1.0 S8 400 ‘Q 2 d
- a 23 > U]
2 . T 22 10
- 05 a2 20 § * .
1 o~ % S .
€ 0 J 0 € o5
Sham 10min 30min Sham 10min 30min Sham 10min 30min
Ischemia Ischemia Ischemia

G2/M
TXN AK1 DNA

y H2AX DNA Ataxiatelangiectasiamutated (ATM) p53



p-Histone H3

G2/M

nen-AX1 Severe-AKI

Severe-AX]

nonrAKI

%ed

LY

ooy

\-dS4

QU0 LI VEEe Ny

>

- -
.
.
wr
K

"o

wr
&
vt

%
fe28ss
ey 0
VRN
s 4
2 MIJ
g %
._._HD. g &
4 eIJ
%
gggese-
TS 400

fuls
TRxTg
w

2
Hewmowno
250809 DK
= b,
;u %
. = 1)
g 1oy
»— . B F\Jo
)
- - e
%
ffggen-
(3N00 SNAOV)

G2/M

p53

XN
TGFB mRNA CTGF mRNA



& &
e?/ @ +‘3\
S &L
< A
12 4 12 40 (pmolmL)
TRX —
CyclinB1  [Www s e s |
p-Histone H3 | e = |
Histone H3 ’ S S ’
—
*
1.5

Cydlin B1/ -actin
& &5

12 B 12 40 (p mol/mL)
,@0 .‘é
S K
&£ <&
Reporter
rhodamine TRX DAPY

Negstive
cobntrol
SiRNA

TRX
siRNA

AKI
y H2AX

CKD
y H2AX p53

ATM

X 5

BHEAKI

BRNTRXO B
) TRX mRNA#S 0

RIAE £ RAAR

FEAEAKI

FREPTRXHH 180

MRNTRXEEBOBE GC2UM@REAMEL

20
& 15
g 1.0 ﬁ
Rl ss
-
.
0 ™
12 4 12 40 (p molmL)
® A
N
FS =
‘\oé\ S 3
£ &
*
*
220, —ma—nu,
g =
15
¢ -
; 1.0 . . *
t .| (-
®
8051 %
2
z ol
12 & 12 40 (p mol/mL)
_é@ é
& \y
e“}\@‘. £
$§ &'\-
p-HistoneH3 Merge
KKK
24 ——

p-Histone H3/ DAPI
o

0 o .
&S &
¥ S
o§§" &
TXN Cdc25C
p53 ATM AKI
TXN Cdc25C
AK1 CKD
S J
R s
#
| — | Ga—
AKIDE
aute \—)
—
| G—

Cdc25CO L F v REFHITELL
AKI-to-CKD transition



5 2 0 1

Hara A, Wada T, Muso E, Maruyama S, Kasuno K, Kobayashi S et al. 52

Effect of Low-Density Lipoprotein Apheresis on Quality of Life in Patients with Diabetes, 2023

Proteinuria, and Hypercholesterolemia.

Blood Purif 373-381
DOl

10.1159/000527900.

Shimamoto Y, Kasuno K, lwano M. 27

Intrarenal corpuscular multinucleated giant cells in ANCA-associated vasculitis. 2023

Clin Exp Nephrol 197-199
DOl

10.1007/s10157-022-02279-w.

Nishikawa S, Takahashi N, Nishikawa Y, Yokoi S, Morita S, Shimamoto Y, Sakashita S, Nishimori 12

K, Kobayashi M, Fukushima S, Mikami D, Kimura H, Kasuno K, Naiki H, Iwano M.

Fanconi syndrome in an elderly patient with membranous nephropathy during treatment with the 2023

immunosuppressant mizoribine.

CEN Case Rep 32-38
DOl

10.1007/s13730-022-00715-0.

Kenji Kasuno, Junji Yodoi, Masayuki lwano 36

Urinary Thioredoxin as a Biomarker of Renal Redox Dysregulation and a Companion Diagnostic to 2022

Identify Responders to Redox-Modulating Therapeutics

Antioxidants and Redox Signal 1051-1065

DOl
10.1089/ars.2021.0194




Hideki Kimura, Kazuko Kamiyama, Toru Imamoto, lzumi Takeda, Shinya Masunaga, Mamiko Kobayashi, -
Daisuke Mikami, Naoki Takahashi, Kenji Kasuno, Takeshi Sugaya, Masayuki lwano

Fenofibrate reduces cisplatin-induced apoptosis by inhibiting the p53/Puma/Caspase-9 pathway 2022
and the MAPK/Caspase-8 pathway rather than by promoting autophagy in murine renal proximal
tubular cells

Biochemistry and Biophysics Reports -

DOl
10.1016/j .bbrep.2022.101237

DNA

66

2023

65

2022

AKI-to-CKD transition

64

2021




2023

400

2023-2025
(lwano Masayuki)
(20275324) (13401)
(Takahashi Naoki)
(30377460) (13401)
(Mikami Daisuke)
(90464586) (13401)




