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i _In this _study, we evaluated the role of a _serine protease prostasin in the
pathogenesis of chronic kidney injury, particularly renal interstitial fibrosis, using renal tubule

specific prostasin and_its endogenous inhibitor, HAI-1, knock out mice. No_amelioration or
exaggeration of renal injury was observed in aldosterone/salt model and unilateral ureter

obstruction model. Furthermore, the deletion of HAI-1 had no effect on the renal tubule necrosis
caused by cisplatin. Our study suggests that renal tubular prostasin and HAI-1 are not associated

with renal injury in those disease model.

HAI-1



(CKD)
23 30

CKD

(ENaC) Na
GPI /
ENaC J.
Am. Soc. Nephral., 2001

Na

J. Clin. Invest., 2002

Dahl

ENaC

(J Hypertens., 2009)

(SP1)  Dahl
(J Hypertens., 2009) SPI
ENaC Na
(AJP
renal.,2012) SPI 5/6 CKD
(AJP renal.,2012)
(AJP renal.,2013)
+
SPI
ENaC

matrix metalloproteinase
TGF-B1 MCP-1  IL-1
Protease activated receptor(PAR)
epithelial mesenchymal transition

PAR

KO

Pax8-rtTA/LC-1

Pax8 rTA(reverse

tetracycline trans activator)cDNA
TRE(tetracycline responsive
element) Cre recombinase/luciferace
doxycycline(Dox) Pax8

Cre recombinase
(Nat Med., 2008)
loxP-flanked dlele
Pax8-rtTA/L C-1/Prssg"oM%*

KO (TKO)

(Prssg)

HAI-1(hepatocyte growth
factor activator inhibitor-1) TKO

Pax8-rtTA/LC-1
HAI-1  TKO

CKD

Pax8-itTA/LC-1/  Prssgfloflox
doxycycline (Dox) 2mg/ml 10
TKO 1
Pax8-rtTA/ Prssg!o/Mox
LC-]./ PrSSBrox/flox Dox
HAI-1

B2 Pax8-rtTA/LC-1/Prss8floxiflox

Pax8 promoter [
1

S —

LC-1 |—_—| Cre reconbinase/Luciferace

rtTA-cDNA

Pax8-rtTA |

xe

Prssgflox

Ex1 Ex2 loxP Ex3 Ex4 Ex5loxP Ex6

Prss82

Ex1 Ex2 loxP Ex6
Dox:doxycycline

1) TKO
24
sacrifice TKO
(20ug/kg/day)
(8.0%NaCl) 4
sacrifice

WB
real-time PCR



2) HAI-1TKO

24
sacrifice TKO
(1mEQ) 24
Na
HAI-1
(UUO)

Day7  sacrifice WB
real-time PCR

(20mg/kg)
Day3 sacrifice
HAI-1
1) TKO
Dox
(D
Cont TKO
_ .
% i
KO
TKO
( 1! )
Cont TKO
BW (@) 217+ 29 219+ 24
™D 29+ 05 25+ 05
mD 86+ 18 81+ 11
-Na (mEq/day) | 028+ 007 029+ 005
-ClI(mEq/day) | 052+ 012 049+ 007
-K (n Eq/day) 071+ 009 065+ 013
-Ca (n g/day) 009+ 003 007+ 13
-P (m g/day) 581+ 168 581+ 135
-M g (m g/day) 143+ 027 131+ 021
(SBP(mmHQ):
Cont 96.5+8.5, TKO 99.4+7.1, )
4
TKO
real-time PCR
(
)
TKO

TKO
Cont+Ald+Salt TKO+Ald+Salt
(fol) reaHtin e PCR
18
16
12 [l Cont+Ald+Salt
;l,: Il TKO+AId+Salt
0
00
collagen I colgen I TGFb PAKL TNF-a
2.
2) HAI-1 TKO
HAI-1 TKO
Dox HAI-1
( 3
TKO
( 2
)
Cont HAI-1 TKO
i AR
3.HAHL KO
Cont HAFK1TKO
BW (@) 235+ 09 244+ 22
mDh 19+ 09 20+ 05
-Na (m Eq/day)| 023+ 0.06 024+ 004
-CI1(m Eq/day) 042+ 013 040+ 008
-K (m Eq/day) 058+ 016 056+ 009
12
TKO
TKO
Q)]
uuo
Real-time PCR WB
o-SMA TKO
(G
72 BUN Cr
TKO

(BUN(mg/dL):  Cont  131.6+83.9, TKO
123.0+£54.8. Cr(mg/dL) : Cont 0.74£0.4, TKO



0.6+0.3. )

(0]
35

25

1 ] =
maal

-12~0h 0~12h 12~24h

[N

Na@ L
040 o

035
030

025 L
020
015
010
005
0.00

-12~0h 0~12h 12~24h

I cCont+Ald+Salt Il T<O+Ald+Salt

4.

reaHin e PCR

i “ L

Sham Cont UUO

> L A

e

o

2-SH A h - ———
HAI-1 UUO

9
1. Izumi Y, Inoue H, Nakayama Y, Eguchi K,

Yasuoka Y, Matsuo N, Nonoguchi H,

Kakizoe Y, Kuwabara T, Mukoyama M.
TSS-Seq analysis of low pH-induced gene
expression in intercalated cells in the renal
collecting duct. PLoS One. 2017 Aug
31;12(8):e0184185.

. Luo R, Kakizoe Y, Wang F, Fan X, Hu S,

Yang T, Wang W, Li C. Deficiency of
mPGES-1 exacerbates renal fibrosis and
inflammation in mice with unilateral ureteral
obstruction. Am J Physiol Renal Physol.
2017 Jan 1;312(1):F121-F133.

. Kakizoe Y, Miyasato Y, Onoue T, Nakagawa

T, Hayata M, Uchimura K, Morinaga J,
Mizumoto T, Adachi M, Miyoshi T, Sakai Y,
Tomita K, Mukoyama M, Kitamura K. A
inhibitor

aldosterone-induced kidney injuries via the

serine  protease attenuates

suppression  of plasmin activity. J

Pharmacol Sci. 2016 Oct;132(2):145-153.

. Iwashita Y, Kuwabara T, Hayata M, Kakizoe

Y, Izumi Y, Iliyama J, Kitamura K,
Mukoyama M. Mild systemic thermal
therapy ameliorates renal dysfunction in a
rodent model of chronic kidney disease. Am
J Physo Renal Physol. 2016 Jun
1;310(11):F1206-15.

. Yoshimura Y, Kuwabara T, Shiraishi N,

Kakizoe Y, Tasaki M, Obayashi K, Ando Y,
Mukoyama M. Transthyretin-related familial
amyloidotic polyneuropathy found with
abnormal urinalysis at a general health
checkup. Nephrology (Carlton). 2016
Apr;21(4):341-2.

. Narita Y, Ueda M, Uchimura K, Kakizoe Y,

Miyasato Y, Mizumoto T, Morinaga J,
Hayata M, Nakagawa T, Adachi M, Miyoshi
T, Sakai Y, Kadowaki D, Hirata S,
Mukoyama M, Kitamura K. Combination

therapy with renin-angiotensin-aldosterone



system inhibitor telmisartan and serine

protease  inhibitor = camostat  mesilate
provides further renoprotection in a rat
chronic kidney disease model. J Pharmacol
ci. 2016 Feb;130(2):110-6.

. Ueda M, Uchimura K, Narita Y, Miyasato Y,
Mizumoto T, Morinaga J, Hayata M,
Kakizoe Y, Adachi M, Miyoshi T, Shiraishi
N, Kadowaki D, Sakai Y, Mukoyama M,
Kitamura K. The serine protease inhibitor
camostat mesilate attenuates the progression
of chronic kidney disease through its
antioxidant effects. Nephron.
2015;129(3):223-32.

. Sun Y, Jia Z, Yang G, Kakizoe Y, Liu M,
Yang KT, Liu Y, Yang B, Yang T. mPGES-2
deletion remarkably enhances liver injury in
streptozotocin-treated mice via induction of
GLUT2. J 2014
Dec;61(6):1328-1336. doi:
10.1016/j.jhep.2014.07.018. Epub 2014 Jul
27.

. Uchimura K, Hayata M, Mizumoto T,

Hepatol.

Miyasato Y, Kakizoe Y, Morinaga J, Onoue
T, Yamazoe R, Ueda M, Adachi M, Miyoshi
T, Shiraishi N, Ogawa W, Fukuda K, Kondo
T, Matsumura T, Araki E, Tomita K,
Kitamura K. The serine protease prostasin
regulates hepatic insulin sensitivity by
modulating TLR4 signalling. Nat Commun.

2014 Mar 11;5:3428.

9

1. Yasunobu Iwata, Yutaka Kakizoe, Terumasa

Nakagawa, Yuichiro Izumi, Takashige
Kuwabara, Masataka Adachi, Kenichiro
Kitamura, Masashi Mukoyama. The effect
of serine protease inhibition on glomerular
injuries in salt-sensitive hypertension.
Renal Week 2017,

, 2017 11

2.

Yuichiro Izumi, Koji Eguchi, Yushi
Nakayama, Hideki Inoue, Hiroshi
Nonoguchi, Yutaka Kakizoe, Takashige
Kuwabara, Masashi Mukoyama Urinary

acid excretion in overweight patients with

CKD. Renal Week
2017, , 2017 11
Shuro Umemoto, Takashige Kuwabara,

Daisuke Fujimoto, Tomoko Kanki, Teruhiko

Mizumoto, Yutaka Kakizoe, Yuichiro Izumi,

Kiyoshi Mori, Masashi Mukoyama. Local
inflammatory mechanism aggravated by
intraglomerular crosstalk in diabetic kidney.
Renal Week 2017,
, 2017 11

. Mami Sugimoto, Hideki Inoue, Mikiko

Fukagawa, Tomoko Yamasaki, Yutaka

Takashige
Yushi

Izumi,
Adachi,
Mukoyama.

Kakizoe Yuichiro

Masataka
Masashi

Kuwabara,
Nakayama, Renal
heavy/light-chain amyloidosis diagnosed by
and

immunostaining liquid

chromatography-tandem mass spectrometry

in a patient with  non-ischemic
cardiomyopathy.
Renal Week 2017, ,
2017 11
_M(p
ER . 60
2017 5
, . NFAT5 EGRI1
pH
60 ,



60

, 2017

2017 5
2017 5
Rhcg
60

, 2017 5

http://www.kumadai-nephrology.com/

o

KAKIZOE YUTAKA

70583037

5

ER
60



