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HeRL
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®EF R

(T) L= Z FIR[(P)RRIITIL = 7 aL =2 AR E @R FRIATHY . Big CIERFToL

=T VFT v % (RAS) DIEMEAGIZEI G- L TS, LasL., (P)RR H3HEIIL I EMEE R (AKI) O | 4% A 2R

7L TNDINEIDNE, BN TR,

(B &) HEMEZYMNTZ 45 SR MEEL G2, 6,24, 48 FEHlIBELON 7 HZIZ, BHAP)RR, L=/ 7 rL =0
ToVF Ty )= (AGT) | ATy 224K (ATIR) . U F2{t extracellular-signal-regulated protein kinase 1/2 (ERK
1/2) LU 1#4Y nuclear factor-kB (NF-kB) & DI B AT = AKX Ty METIHII LT, /2. BT VAT 1T
(Ang ID) JEEE%E RIAJETRIE LT, Z0t%, EIMEED 7 BRIHEIEAK (1.0% NaCl) 2/ 0% 5352 L1285
RAEZNFL BN RAS HERLE ROV ER{E ERK 172, VR NF-«kB OZALEDBIEIZ DWW TRRFTL7Z, SHIT,
ATR #5138 (ARB) DAV AP VAP 3 B I > THEINT- AGT V(L ERK 1/2 72X O(P)RR O Tt

T FIAZEZ DR LT,

(& R) EiM: AKIET /LT, BRETO 24 R N(P)RR B A OFBLHINL | 48 ReHZITRKERoT,
b= LTV TIE, BICHEA R LEAE TP)RR NS, I AKT 7 /L CldEES T
PRABE CTHPZMEDHIINLU 72, BN AGT & Ang IR EEIIFRETRD 24, 48 RFfE1#2 (A BITHIINU 72, iz, B i
%D B (6 FE[#%) 12V Bk ERK 1/2 LUl NF-xB & E M INL 72, B KZ R G358, 48 FEfE#% o1
BEILTF =0 O EREAEITHHIL (536126 % 3.38+1.74 mg/dL, p<0.05) . BP(P)RR, AGT. Ang II JEFED
HNS BN L7z, F7o, SHUKEE ST, B ifc Lo THRgE U U ER (b ERK 1/2 LV (b NF-«xB & A OIH A&
WL, — 77, ARB (A /LA LZ 2 10 mg/kg/day) ZREIMEEFD 14 HEIOALEGLI-ET L TIE, BN AGT I

IS i=m3, (P)RR V(L ERK 12 132 (LE7°, Bk

FHOUWELHLNIRIN-TZ,

(#& &) B AKLET /LOBNP)RR FEOBENNIT, VB ERK 1/2 LV (L NF-xB 728 D RAS FEE AT

B DOIEMEALL B L T AT e RIS T,
1.5 =

TEBEL =0 e T UAT v % (RAS) 1T, ILESR K
57+Na Oarba—/VIZEBEREEZH> TN, —H,
KRN RAS 13, fifER RAS SI3MNT L= AT ER 2585
FENEPY RAS (M ESE, JOE. MRk LR 812 B G-
FTHIERNHONTND, ZHVETIS, B Mk arE B R
(AKD 7Y hET LV TENL =AGET VX AT v
I (Ang ID) 23N D2 LA S TR, BN RAS 1

AKI DFFEIZRI G- L TS ATREME R RIS T,
(7)) L= RRL(P)RR] X, 2002 4712 Nguyen HIZ
FoTRIESNIZETL RAS M B THY, ZHETIC
ARERIR AT 200 Waals, BRI B T A - @ AR
M IZRET HEDNHESN TS, (P)PR 1L, L=V
TRV DRBERELTCT e VF T =
(AGT) ZUJlL T RAS WA —RE(REES LB
Z.« RAS &332 1 T extracellular-signal-regulated protein
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kinase 1/2 (ERK 1/2) Z{E M LS E RN 7 L 2358
XEDMHEEL D, IHIZ, Wit ZREEEIEE HATP 7
—E(V-ATP 7—8) A KEDTZ 72 —LL TORRE
EHTHIENHESN TS, (PRRIL, ZHVETITHER
Jo3 M B R0 1 MR PR O HE R (T B 59 5 2 &V RE
ALTWDHY, AKL OFIECHERIZEE 5 20 22T
Pl SAL TR,

Kidney Disease Improving Global Outcomes (KDIGO)
D AKI KT DERIRZZIFEATART A2 (2012 4F) Ti,
AKI NAVAZ BE T T 20N E L CERME R
KOEEPHRESN TS, ZHETIC, BB # i
WEIZ LD AKTEW)ET L ORGETT, AKI OFIERTIZ A
HKE I 59 DL MBEEN BT L2 En@ESN
TWD, Lol BHUKOFTHELE2Y AKL 123U CTHRER
WAER T2 A I =X RO TUE, H oS TR
[N

INHOEFEND, Al Bl Bk AKI €71
IZHBITHEN(P)RR OEEIZHLINTHIEEHINEL,
% M P % O BN O (P)PR, L =2/ T alb =
AGT. AT|R. Ang [1 728D RAS HRk 55 L . RAS FEkA(F
PERIEN S 7L THDY L ERIE ERK 1/2 BEL OV 2L
nuclear factor-kB (NF-«xB) & H DR HLEFHMIL 7=, =612,
BHOKEZRIH G- UTZEIME AKL £7 W2V T, Bk
42 XN RAS HERRELSE . RAS FEKAEMERIR PN 27 )L

ZRFL | B P R E TR K B O BT O
ThHETLTZ,
2. EBRAE

<#HEFora—iL>

1M Sprague-Dawley (SD) 7k (8 i fiin, AT 250-300
@) MLz, BEFEHUKIZH HICERESE, V=F
=T RIS LE S — L (50 mg/kg) THRREFEL ,
NEOIBE CAB AR Lo BRI B MR A E 7)Y 7
T 45 SO MW AT o 7B ICB L B AKT
ETNVEVERR LT, FHERDD 6, 24, 48 itk L 7 H%
(TR LT (B8 n=8) , 2 hr— LET L EL T,
sham FHf7E 7 /L (sham) L4 B H O AT T=ET )V
(Uni-Nx) Z /B L7, iRy 7 L ERR R A BRI |
MiGZL T F =2 (Ser) LIRFEZEFRIREE (BUN) ZFEH 47
FHEICCTRIELTZ,

<mPL=2iEHE. MTFHLEERN Ang I ORIE >

MAEL =25 (PRA) EUIET AT oo TR
(Ang II) % 2 JUAT A A L7 A (RIA) IEICTHIEL
7o Flo, BHEAND Ang 11 R % RIA VEIZTHIELT,
<HEEFHRE>

BB U= Bk E ST 7 A LT 1412 3 um (ZAT A
AL, PAS YetaZAT o7, JEF e (400 £%5) THAE ST
J&%TH NTEINL , &RE 100 HT S>ORMEZLLT
DFEFEEAITIHESTHHEL, FEEZ LT ;0 SR IER,
1R PRAMAE R oD K « Z2 fa 25 - 35T - B D E
IRAN<25% A | 2 AL : [AIER D REITAS 25~50%. 3 45: [k
DTS 50~75%, [FIFRO IR 75%LL L,
< SEHRRERE>

ATAALTZBMMA 3% Hy0r THIEMEA LA T4
—BERIE LI, 3% YV MiE T V7 I CIERR I
BOGSZE L ek b 52T o7, HfEE 7T,
PUF OHURD Y23 L 72 : 7 (P)RR HiiA (Abcam,
W, AAR) ., Y FH aquaporin-2 (AQP2) HL &
(Calbiochem, H> 7 ==, HVT7H/V=7), UHFh
calbindin D-28k Hif& (EG-20, Sigma, £ LA X, IX—
U)o
<DIRFTAYNE>

KET VOB (E -MEINVE) A REY R —RL
72412, 13,000 AR (15 43) TuE Ly BEL . Laemmli
sample buffer (Bio-Rad Laboratories, />—F=U—X  #7J
THN=T) RO TRAMMME U, BERREIL, £
A= R A ERE (BCA) VEICTHIEL, %& % | 20pg
T ODEAERYT 7Y/ TIRT L (Bio-Rad Laboratories)
THEEL . RV 7 (ke =05 (PVDF) 5 (Immobilion-P,
Millipore, K7 4—R, v HFa—ty V) IZEE LI,
D% LT O—RFUAEZEH LR ARB AR L7 :
YEHIL =2 BIRTUA (1:400, R&D Systems, I R7 7R
VR, IRVH) w7 AL = FLiK (1:500, Santa Cruz
Biotechnology, > #7/VX BT 4)=7) 7HFHh
AGT 144 (1:4000, Immuno-Biological Laboratories, =,
HA) ., 7% ¥H ATIR Fi 1K (1:400, Santa Cruz
Biotechnology ) . 7 % % $iT phospho-ERK 1/2 (p44/42
MAPK) HT/£ (1:1000, Cell Signaling Technology, # >/
—RA, vHFa—tyY) UHFHLERK 1/2 HiiK (1:2000,
Cell Signaling Technology) . 71 phospho-NF-kB p65
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(1:2000, Abcam) . 7 ¥ FHi NF-kB p65 HiLiA (1:2000,
Abcam) , WHEEHELL T, =7 241 B-actin HLIA (1:50000,
Sigma-Aldrich Co., B MLAR, IA—=V) & LT,
<BIEKOFIRE>

JE B (2 TE TN 2B iS5 7 HRORE
K (1% NaCl) & H HIZHEERS | IEF SRR T
i T, FEROHE B 23 L 72, B SR, &
HARDOEH I IELT,
<FILAG LA DREIRS >

i MB35 (F7213 B FI) 2B LS5 14 BRiHA
VA E L (B— =08 BUR, HAR) 10 mg/ke/ H A REH
PIZIB AL, HHICEREE 7o, KRR T
ZRATU, FREVED 6, 48 RFf#If4 I, BIEEFORE, BN
(P)RR, AGT, UV fi&{t ERK 12 B HZFHmL 7=,
<fHRETHAEHT>

TRTOTF =%, Il R ZE (SD) TR
o ABZET, AF 2—F b t BIEED T (ANOVA)
ZE L TR L, p<0.05 Z#EHE2IICH BEEN DD
LHE Lz,

3. R
< BI&EE 0l >

R M AKLE7 Vi, M2 FRESR D 6 REfEF4 12 Ser
EA EF-UARYD | 48 BRIk e o7, BUN G 48 IhF
IR RITHIN L 72, BHEKE R G758, 48 IF(H]
%D Scr(5.3641.26 vs. 3.381.74 mg/dL, p<0.05) & 24
BRI D BUN(97.4+33.9 vs. 59.923.6 mg/dL, p<0.05)
O¥EMMPAH BT ENTz, £, IRMEREES, &1
KEE-ETVTIE, 24 K (3.17£0.36 vs. 2.71+
0.28 , p<0.01). 48 Wff]#% (3.392£0.31 vs. 2.76£0.34 ,
p<0.01) IZHEIZSE LT,
<mPFL=ViFEHE. S LCERNAng I OFFE>

PRA %, EMFEEZINL TH, 2 ha—/L Ll LT,
WO BRI SO AREI X A SN2 T2, B KE R
Fe 535k 48 HEE]14 12 PRA OB B (il &=
(p<0.05),

M4% Ang RS | EMEEICEOZEMIT T AEET
HHNT B AKE L L THABREIIALN2)
ST, — 7, BN Ang TR FE I, MMM fEE 20025 L
T 24, 48 RFfEI#2 1A BITHIANL | SR BIZXD 6,

24 IREE % A BRI S 47,
<EMmMHEAKIETILIZETSH(P)RREE RO T >

LM AKT BT /LTl RO 24 K 1Z(P)RR
EEAOFBMNEEINUILC D, 48 FEI% TR ERD, 2D
#% 7 B E TR L=, BREKEZRTHEG$ 5L, &
MIZ &> THHESNZ(P)RR & A O A B INH S
- (Fig. 1),
<(P)RR#R & % (&7 >

HGEU) TRl L 7Z(P)RR D e tald, 2 ha—L
Ty hOBEIETIEEIZ AQP-2 (BELE D~—T1—) BthIR
ME L NE Ty D28k (G IRME O~ ——) Bk
PRABE IS —E L Yt STz, I AKL Z> o
BT, EEE SRR E LA E A S TR
BEE SV e, FERETR D 48 FEEI#4 IC(P)RR DYt
DNBEANL , FEA TR IZ B W THER D 72 BN b0
Too BEKAZRIEGTHL, iMLIZLo THHE N
(P)RR DYLAMEDS | FEEDT 48 IR I1THEI L7,
<lLzZv. 7ourz=y, AGT. AT\REHDEE >

FEMLPE AKTET LV ClE, BN AGT & A OFBU LR
WD 6 WSS HIINL, 24 FER%ICHR RS T, £
WARERIR G 5L, Bl i TiHESN- AGT B A
OEMPBIH STz, —F BNV = /7 rL = EHE
ATR EHOFRBUL, B MFEEFEENZ THEEALN
T BRI GET L THEbITBlES )7 (Fig.
2),
< UEBILERK 1/2, NF-kBO) 51 >

REMME AKTET /WZBIT A BNV EEE ERK 1/2 & H
DOIEBUL, BT O 6 K2 O8N, 7 B ETHM
DFHFELTZ, #8 ERK 12 EH DR BLOE(IT 7 HZET
HONIRD 0Tz, BEKERIE G T 5L, BilZy>TH
WYL ERK 1/2 & HORINAE Bk S
7= (Fig. 3) , i) i Ca-iiL 7=V f&{k ERK 12 D5
Yett X, FHEETEO 6 FFFIFAIC, (P)RR EFLJRTET 22N
Blgzsivic, BHEKERTR G354, (P)RR Getalld i)
VER{E ERK 1/2 D5 deta ML IREH LT,

52, MBI FEE A N 72 B OV Rk NFxB & H
DFEBLH PN D 6~48 Rl ICHINL | BREKE51C
F, B> THEINZV L NFkB & H OB
A B SN2 L 28122 LT (Fig. 4) ,
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A) A (P)RR

Normal water 1% NaCl
% g Ischemic AKI % S Ischemic AKI
E 7 e 24w 48hr 74y 2 % ehr 24mr 48hr 7day
(P)RR - | e e o -_—
B-aCtin WD G G e — — W —— — —— ——— | —
B) (P)RR/B-actinktt
#
0 Normal water @ 1% NaCl
10 1 4 I
[ i
5 1 %k

*
%

o B

Sham  Uni Nx 6hr 24hr 48hr 7day
Ischemic AKI

Normal water

Sham  Uni Nx Ghr 24hr 48hr 7day
Ischemic AKI
1% NaCl

Fig. 1. fZif « FREFRZ OB N7 1L = AR (P)RR OFERFFEH
(P)RR: (pro)renin receptor, Uni Nx: uninephrectomized group, and AKI: acute kidney injury. *p<0.05 vs. normal water

group. #p<0.05 vs. uninephrectomized group (normal water). ##p<0.01 vs. uninephrectomized group (normal water).

1% NaCl
Ischemic AKI

Normal water

Ischemic AKI

weys

6hr  24hr 48hr Tday

weys

c
z.
Z  6hr 24br  48hr  7day

a) AGT - EmEm= =

Derrain g g e =m=
renin = =

ﬁ-actin WD G G - w— — — — — —

Fig. 2. [EMBNICEITDL =0 T o oA T DAL
AGT: angiotensinogen, ATR: angiotensin II receptor 1, Uni Nx: uninephrectomized group, and AKI: acute kidney injury.
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A) B Wphospho-ERK 1/2

Normal water 1% NaCl
z g Ischemic AKI z g Ischemic AKI
= =
E] Z 6hr  24hr 48hr 7day 2 Z 6hr  24br 48hr 7day
p-ERK 1/2 ==mEE= ~
tERK12 U EB S e - e - B LB >

B) p-ERK/t-ERK I

#

15

g # #
€

#

5

Sham Uni Nx 6hr 24hr 48hr 7day

Ischemic AKI

Normal water

Fig. 3. BN ERK1/2 LI 4B A K AR > TflEns

0 Nommal water @ 1% NaCl

&
b

-**i*

Sham

Uni Nx Ghr 24hr 48hr

Ischemic AKI
1% NaCl

ERK: extracellular signal-regulated protein kinase, Uni Nx: uninephrectomized group, and AKI: acute kidney injury.

*p<0.01 vs. normal water group, #p<0.01 vs. uninephrectomized group

group (1% NacCl).

A) B ARphospho-NF-kB

b
(normal water), p<0.01 vs. uninephrectomized

Normal water 1% NaCl
» c Ischemic AKI » c Ischemic AKI
4 = g 2
E] Z 6hr  24hr  48hr 7day ES Z 6hr 24hr  48hr  7day
p-NF-xB - - - . —— —
t-NF-xB T — — — — e — o— —

B) p-NF-kB/t-NF-xBLL

0O Normal water

0,
g # 4 # B 1% NaCl
g s ok
%k b
2 b
*
Sham Uni Nx 6hr 24hr 48hr 7day Sham Uni Nx 6hr 24hr 48hr 7day
Ischemic AKI Ischemic AKI
1% NaCl

Normal water

Fig. 4. 1M OB B NF- « B JTHE T AR S HKE R CHflshs

NF-«xB: nuclear factor-«B, Uni Nx: uninephrectomized group, and AKI: acute kidney injury. *p<0.01 vs. normal water group,

b
**p<0.05 vs. normal water group, #p<0.01 vs. uninephrectomized group (normal water), p<0.05 vs. uninephrectomized

group (1% NaCl).
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<EMHEAKIETILICH T HARBIR 5D E >

ZZETORRENSG, BMPE AKT £7 VT, BN
(P)RR FIIMTLHEL, Tk RAS Ak E % (AGT, Ang
) & RAS FEEAEMEMIIEPN S 2 J /L (ERK1/2, NF-kB) %
LT, AKI OFIE - R IZBI 5L WD ATREMED VRIS
Tz WIZ, ZNHOREDHI G EHLOER I ZVENL
THHNERHIT 572012, AKI DFIERTIZ ARB (A /LA
PB) ERIE G L RAS RRAILESET-ET VEE
FL. B BN(P)RR, RAS #aE 5% (AGT) | Vi
{b ERK1/2 & HDHBLZFEARL 7=,

A) Intrarenal (P)RR, AGT, phospho-ERK 1/2

FNAPNE L EFHE G U AKT £7 Vi,
HEFD 6, 48 WFfEIfRIZ, MAEL = AEMELIME Ang 11 2
JENAEITEININUZA3, Ser & BUN OZLIZALNT,
PRABE REATT S 6 KE#&IZO I ARB &5 HETHE
(AR F L7228, 48 R IR A n e otz Fiz,
ARBHI# 5 AKI €T /LTI, BIMIZE > CEE S -’
W AGT & A DFRBUL 6, 48 Rtk 1A BT sz,
2L, BN(P)RR £ [ &V BR{L ERK 12 & A ORBUL,
48 1% E LT A HN2h 7 (Fig. 5) .

Ischemic AKI
Uni Nx 6hr 48hr
Olmesartan —_ + — + — +
-
b) AGT = =
OPERK1Z | e e e e S S S SRR
p-actin e — — — — o ——

B) AGT/B-actintt

30

(fold)

20

—i3:

p<0.05

Ovehicle @OImesartan

p<0.05
1

{f#

10

Uni Nx

6hr 48hr

Ischemic AKI

Olmesartan +

+

Fig.5. ANVAYNEZ A GAIZLDENT AT o3 /=7 R BLOZEA L
(P)RR: (pro)renin receptor, AGT: angiotensinogen, ERK: extracellular signal-regulated protein kinase, Uni Nx:

uninephrectomized group, and AKI: acute kidney injury. #p<0.05 vs. uninephrectomized group (normal water), ##p<0.01 vs.

uninephrectomized group (normal water), bp<0.01 vs. uninephrectomized group (1% NaCl).
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4. % &

Al Foxld, BRI L BAERESE L EESED L,

24 5125 7 B #2120 TREIEN O (P)RR A DIEBLH
T 528590 TRLIZ, (P)RR 1X, 22— /LET
LTI EICERE LA TR TY Iy, Btk
AKI BT VTR EEZ T T RS 28 e Bl - B
BAMNEI TR Y S N L7, F7o, BRI,
XN RAS % 23 (AGT, Ang II) ZiEMbEE7-, Zh
SORE RS, EMPE AKI 7 /LTl BH(P)PR 754
L. T RAS HAT—RAAEMALS T LT EDVRIES
niz,

7z, R AKT £5 VO MEHC BT, ERK 172

& NF-kB DV FHEINHZE AR LT, ZIVETIC,

BRI BE £ 7 L0 i UM BHE T T /LIZ B VLT
ERK 1/2 27 F V73, RAS LTSN L TR EOERIC
BT 52 L RSN TS, L, AKTIZEW T, BN
(P)RR ZHIELDOHEME ERK1/2 {HHALEDO B E Mz E
TITHIBAL TRV, Bl EifLfFEE®Z O ERK 12 &
NF-kB OUUR{bIE, BN(P)RR ORISR0
FHEVE 6 FEffR V) RN AONAZ EEBIZE LT, i
UL, EIRE T ROBEZ INZ 727 N AT DRSO
FEC. ERK1/2 & NF-kB DiEMEAN(P)RR DnE A B
F T 22 enmES N, Fo, TNV LAE R ZSH T
PN RS A MO T CH . NF-xB 23(P)RR D71
FT—H—THLIENRESNT, ZNHOHEND, AKT
FEAED BHZIE, ERK 1/2 & NF-«B 25EHAL 52 &2k
7T, BHN(P)RR DIRE RIS, RAS AT —RANE
ML D TRt RS, —J7, AlEl ERK 1/2 &
NF-kB DUV AL, Bz 7 B B ECTHEINA R
HIENBIEES T, DT itk AKT DG MERIER
A IR O EIE I ClX, 2B OERER 7O & FI 3 B
LAREMELE 2 DI, 41 HARDWIFEN LI THD,
WD, BIER CREKREE G THE, AR RE

FENRESNDZENHE SN TVD, ZHHDREETTIE,
BNV =2 DD BB G5 ATREMEDS RIRS IV TUOD 23,

BRI AT = X B DOW TR EN T
W, — 5 BN(P)RR DOFEELL, o A EEIC
FoTEALTAZENREENTWD, EFHTYMIAERTF

Uy bz | IRIEIRSE DL, SRERIR, T - AR |

BEIZBITH(P)RR O e a4 2%, £7-.

vitro DIRFTCH IO IRAME B Ml A T RD LR Z
IREBICESE DL, NF-kB 728 D(P)RR 7 18 —H — MLtk
L. cGMP-7BT7 A2 FF—F G 7 WRERKE T L
T, (P)RR FHHPZHEINTHZENRENTND, 48],
ez 13, BEKERTHR G872 AKLE7 VTl BRER
D 24 K212, EIMIZ L > TREESHLZ(P)RR & H D%
AL, THITEN AGT., Ang I 2 D %8) L —3
LT AIEER L, ZNHOBIEDE, BN(P)RR EH
X, ARSI TRENELL ., BEEKEEIZED
BIREE LB G- D ATREME S R S D,

ZIVETIZ, AKIIZHKL T ARB OFEMEERUIZHE
PEEAFEL TVDH—F BENRE RS L, fmlE
HCUWZR0, Al B AKT Tk, B N(P)RR OFEEL
DTCHEL . T RAS W EEFE L RAS FARAFIERRRL N
ST FNESLT, AKL OFESE - HERICES 5L QD ATEE
PEZTRLTZ, LML, ZRBDOREDI L EHSDO/EMMN
IO ERENTHEREL CUOBNTHFE TE QW o772
AKI FEIERTISA VA V2 2 ii#E 5L RAS FRIK A BHE
SR ET BNV T, BREE, BANP)RR, RAS L
2L U ER{t ERK1/2 O3EBIAFHNLIz, AL AL H
CERTR G UL AKL BF 0Tl BIic k> T
BB AGT OHEINTIIHIS 7223, BH(P)RR &
Vol ERK 12 (23 kA RIFE T, FBREEFILS
TSH2 D oTz, ZNHDORE NS, fEInME AKI DR |C
I%. ERK 1/2 72E DI RAS IRAFERR S OTE ML AN KV
FCHD A REMENRIRE T,

eI ME AKTIZH1T 5B PN(P)RR D& EE, (P)RR /v
TR ARL(P)RR FHEIEE FHOWERE AL ETHD,
L22L, (P)RR & /77N 58, BHEOBIREARE
MEIERIIH, FETICED, £z, BUFE, (P)RR R
PRI RICHSNTEL T, EENL = HEIRD
(P)RR FHE DAY TFF= 720,

5. #&

AfAl, Foxld, EILPE AKLE5 L TOREME T, It
RLPRARAE | REERME  EEE TP)RR 2L, £h
XN AGT, Ang I JEEDOHNE ERK 1/2, NF-kB DV
U LA AR LT, £, BHEKERR 5 L2 AKI
ET /LTI, BWNP)RR BB L, B &> TH
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BB RAS 1M, ERK 1/2, NF-«xB b4 528
TR LTz, LinL, AV AP Z L 25 51T, BN AGT
RAOREBFOTLEIFIHI SN DD BN(P)RR D3
il ERK 1/2 DY BLDOZELIZALIVT, BFEE DS
BLBEEINR D 5T, ZHOFERMND | I P

LS THEIMLZEANP)RR 1%, 12 ERK 12 ¥ 7
VIR E DIERASIRAFIERIE DIEMEALZ LT, AKI O
JBIZBE G- 9H ATREME DS RIB S LT, Z D728 | FHAk R 2
1972 ERK <° NF-xB OIfilFI L, il AKL O fEE
VxS DIRIRAR L0 D AT REME D B D,
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No. 1425
Elucidation of Mechanism of AKI Prevention by Salt Loading
- Participation of (Pro)Renin Receptor

Akihiko Kato, Masafumi Ono

Blood Purification Unit, Hamamatsu University School of Medicine

Summary

(Background) (Pro)renin receptor [(P)RR], a trans-membrane receptor for renin and prorenin, is involved in
the local activation of renin-angiotensin system (RAS) in the kidney. However, it remains to be determined
whether (P)RR plays a role in the development of ischemic acute kidney injury (AKI).

(Methods) We examined the abundance of (P)RR, renin/prorenin, angiotensinogen (AGT), AT, receptor
(ATiR), phosphorylation of extracellular signal-regulated protein kinase 1/2 (ERK 1/2) and nuclear factor-xB
(NF-xB) by Western blots at 6, 24 and 48 h, and at 7 days after 45-min ischemic injury in rats. Intrarenal
angiotensin Il (Ang II) levels were determined by radioimmunoassay. We then tested whether the beneficial
effects of oral loading of saline solution (1.0% NaCl) for 7 days prior to ischemic injury were associated with
changes in RAS components and ERK 1/2 and NF-kB phosphorylation in the kidney. We also examined the
effect of ATiR blocker (ARB), olmesartan, on ischemia-induced changes of (P)RR downstream such as AGT and
phosphorylation of ERK 1/2.

(Results) Renal ischemia increased the abundance of (P)RR protein at 24 h, and peaked at 48 h. (P)RR was
mainly stained in the connecting tubules and collecting ducts in control rats, while ischemia increased its
immunointensity in the damaged proximal tubules. Renal ischemia increased phosphorylation of ERK 1/2 and
NF-«xB proteins as early as at 6 h. There was a significant increase in AGT and Ang II levels at 24 and 48 h.
Prior saline loading prevented the increase in serum creatinine at 48 h (5.36 + 1.26 vs. 3.38 = 1.74 mg/dL, p <
0.05), and suppressed the increases in renal (P)RR, AGT and Ang II contents. Saline drinking also significantly
blocked the ischemia-induced increases in phosphorylation of ERK 1/2 and NF-kB. In contrast, although
treatment with olmesartan (10 mg/kg/day) for 14 d suppressed an increase of intrarenal AGT, olmesartan did not
alleviate ischemic AKI, along with no change of (P)RR and phosphorylated ERK 1/2.

(Conclusions) These findings suggest that increased (P)RR is associated with activation of RAS-independent

downstream such as ERK 1/2 and NF-«B phosphorylation in the ischemic kidney.
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