BhkEs 1423

BRI OFELL COBIENL = - T o P4 T R (RAS) IEED
A N BRI 457

KA R, BEES R, LW AR

B EE R R T2 — N

B E (B 8) WAL 25 RAS(ILE RAS) SI3MA7 L7 A% A O B g RAS 238 gl R 5452
&R T oA Ty )= (AGT) BAENEN RAS TR KM 22 LA DML CE T, I E LB e 03
AT DI ON TERERSZ MR, B IZR T AGT (B4 2, FI2, MEOHMES 1ML U C e i
JEEW ST D B NEEYE T ORAITE RN RAS TEMEARI G-, fED B NZE) R 28 M4 B IR (CKD) O %
JiE - EERIZBIFRL TS,

HWNZEEHNZIBW T, M RAS (X, BRI EEE/RD A FI2HT TIRIEE 7223, #ERN RAS @ H NZEH), FEIZE i
N RAS O H NZEENZ SW TSRS 137212, To T Fox 13 CKD B OEREIIFE D, BIRE EOFEE T T
I, IME RAS TIEZ< BN RAS TUESCBH BN RAS O H INZEEN L 3 WAL SRS . (KN O IT R 2780 1%
fid e L 4 38 U C B kB 5 4 AR U D TR BR A M LT,

Ll I —E Tl R— A& CHEOERE LT L AR TR0 T2/ E DR B -7, Fiz, i
JEDOEIES ML BIRA RAS TEPECE RIS OBIRE . B e H D B NEEID LIl L 7oA 13 7e<, BIITRHE
JZNEL AL EBE BN RAS TEPECBBEE HEOBIRE S K THWEDZ LWV, Ko T AL I, B e, i
£ NN RAS 15, Bl EIC -2 25 85%  HhE&E MO B NEENCEIRL THOLMNNCT 22822 BRVELT,

(B &) U ABTLBEARMIC T IgA BUELHEE SN2 RAS HIMHIHE, FPRI 2T 0 A RAIZIREEL TURWEEE T, 10
g /HOBEE /L6 g/HORIEAEEIUF T, BF (6 RF~21FF) A4 M (21 BE~6 1) DRIl % OFREITV, JRH AGT,
REA RPT VT RP TN L (Na) JEEORES B BATE) T 24 B ML ERE 21757,

Fo, ALK O 4 T, @EHE S BEHE RO E MU SRS RS R AGT, JREA, JRPT VTR
RIS D B WA B E OB Z LT,

(#E B) I[gA BIERF 16 4 (BYES A, 11 4) | FEFE: 44.9116.0 i B ek,

5310 g &E 6 g BOM ST, M, JRFPTIVTIL - JREHPEIRSCRF AGT PRI, B EA UK T3
HE) B NEE TR, R AGT PEIEREME, JRP T VT R APEER EIEOFIB, K OYRF AGT HEtRD
B E T, JRFTIVT I & AYEIROK B EORNCIEOMREAZFRD -, Hisy 10g BOBM DI, JRH
AGT R RI TR 7=V O SR H Na HRtt A B2 A ORBIZ RO, #5710 ¢ &1 6 g BRIl | BMICH BERIR
R EPEIEEROTLEEZ DT,

O AR RS, B Oy 10 g B TORT AGT HEk=R S IEDOHBIZ 72 . B Oy 10 g BIZEBITD
JRET VT I ROPRE B HEIER S IEICAE B 3 A A 7RO 72,

(#& &) oA, BEICEAN RAS IEMETTHEIC DA ~D Na (REFAE7-L | ZAUCL DR E B YRR O T
ZERDHIE, BT O B MR PEFE BTN RAS TEMEAHER 95720128 F Th A AT REMEAVRIRS LT,
(SHROFE) UL, HHAMFOBIRA RAS TEMETUHED B BE 54 &7 97203 E L Tl b, I L2 M E K
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TR S DU B ST T ODBITSEOL TR, HIZ, BRIOBHIRZ MR R B RN RAS TEEZHERI 920
(A AMEDRHY T, Frictiy A O BRHURS MEFR R0, BIRRE T2 HER 5 Z LN AT REZ D TE S L TR, &
ST, ZNBEWAOLNITT DTS B DIEFI D EFREDFF =D,

& B
175 =

L= T oA Ty FR (RAS) I BRETHLT
VAT v )= (AGT) EHEMEERE THLHL =2 Dbk
Fo, 7oA T M (Angll) 2AEEL T Angll type 1
L7 Z— (ATIR) ISR BT 528k e 25—
DR —RThb,

HFEE GITZ N ETIZ, RAS (T F-So AR il
B2 25 RAS (ML RAS) &, ZAL 83N LT
FAAEE A D RAS 230l B e & Ol \ ZAFAEL | #i
EEREDOHIEICE 5322 L2HLNICLTER,
(Ohashi N et al. Am J Physiol Renal Physiol 2008) 7,
Angll F#ftiE ATV hET VTR AGT 230N RAS

TEMEZ R T D2 Lm0, SESERFREETT VI,

&M R (CKD) fE 0 LB T RF AGT 23
NN RAS JEMEZ BT 52 LA MBI L T,
(Nishiyama A et al. Nephrol Dial Transplant 2011, Kobori
H et al. Hypertension 2009)

VB Bl AT DI oL TR I
b, BRIEZ TR AGT ITHBIF2ZEmbh T
%, (Konishi Y et al. Hypertension 2011) {2, Ifil =D
SHE LTS LT RN E R F 2580 72< e B i+
D HNZEEFRE D, CKD OFIE - ERICBRL TD,
(Agarwal R et al. Kidney Int 2006) 7=, IgA BIAED B4
WETRO AGT Ol JRBE TOFRIT L
PRI B HZ k324 M oI F 23 IEICHHBI 35 2 &
72EMG, BIEAN RAS TEMEN D H NZEEF 5 1R
L9 2 RE S RIRE LTV D, (Fukuda M et al ]
Hypertens 2012)

ANZEENZIBWT, ME RAS 1E, BillcEEE 204
FIZPTFT TR LD 2D E LB HBILTWNAD N
(Gordon RD et al. J Clin Invest 1966) . #1fP RAS @ H
WZENL, HARIIE @ MLE Ty O JER U7 Loz v
TR T, ERMEOa ~a— LTy R L | DN
RAS HERCELFRDMERIAT (TEEIRF) 2 f O T T
HZEDRSITNDDAHA T, (Naito Y et al. Hypertension
2002) Bl RAS @ H LN OWTHL @i 13

2oz,

HEEE DI, @ E AR RELZ CKD BE ORI
TN,

(1) BEFETIX, R AGT HRICIRER JRP T LT

VYR B NEEZFRD RN L
(2) CKD & Tl R AGT it/ RE H - IR T VT

PRI, B HIC EALARNTIR T BN EE E

L ore Nt
(3) WM ED FFH-95 riser Flz 295 CKD A Tl

PR AGT HEMSCIREE F - IR 7LV 7 PR &

IR T L2528
(4) IM4E RAS OFHECTHAMAE Angll LR H AGT HEiE

ZITFEBARR D 722k
BN LT,

PLELY, BIREEOFE T i, m4E RAS TiE<
N RAS TUHESCRB N RAS 0 H N E) B A A
SNDAE R, RN O TR 2780 | & a i E 218 T
THEIEREELAECDEMREERI RS-, (Isobe S, et al.
Clin Exp Nephrol 2014)

L, Zhblid ) 5 10g /AL 6 g/HAENRIEL
SRR E — B LI TR L, 2) [A—BET
WA S LI/ ABFSE T2 &, 3) riser D
ANZE#ZROLHEET, JRT AGT HEECIRE R IR
LT IR IR N L7 Ae BT LAn L2 AR
LLTRY, HH#EARRRBRIIAHOEETHL,

Fiz, MEO RIS EEBIRN RAS 5 R sfE
EORRE, BHERO B NEED LR 7- 35 1
720, Nz T, BRI MEIE, BV, RLCHERRShDZE
MDEND, BRI T ICLARBEESZEIZ OV T, &
HERSEMEDTIR NS DG B | WP RS
ST BEBER72H DO THD FREME DS B3 B R
AL LN RAS TEMEB MR L ORROMELZ
Ly,

2. B W
IgA BJiEIL CKD 3 o o CHRRAT ORIl FTHE T,
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Z D FMENHENL SN TNDTD | BBE ARt e o7z
CKD & O TR AEMREHITL IgA BAELHEE ST /4

FIT,10 g /HOWFEE 2L 6 ¢ /HOBHEEEIURN T,

JRFE (6 FE~21 B) LA (21 BE~6 W) DRI % DFR%E
TV RFAGT, JREA IR T VT JRFF R L
HEtORIEL . B BATEN T 24 BEREMEREZI TV, B
BB - L AR M I E DS BN RAS o H N B
WA THERNOE S LD EDEHLNICTD
kil

Flo, BHRERMOK 2 T, l@EE S BEEIE R DIL
M &R H U SR SO 5 U 7 RS R
e KRB AGT, JREA. JRPT VT I PRI M D
HNZEIE OB LN T HFIC LY, A
Fe5 D E BRI ATRE THHME I E LN T D,
FIZIE, BRI TRE RO T, AR MR
R B EL R P 2 D BR S B 7N T 5,

3. ERAE

<kb B>

R ERIR P RIEPEIC AL L 72572 20 75075 80 ik £
TP CKD HE TEAMICLY IgA BIELZWSN- K
Fh BT 5,

‘RAS i, FJRE, AT oA RAIONIREE 1T, Bl
W RAS JEHESCIR TR AP 5255780 Frét
T2

<FEBRITIE>

M5y 10 g /H OEFE S B% 1 EFEL7-%, BRi,

BRIR, 24 WERD B BATEY T EREE M T 5, 0%,
¥ 6 g /BOBIERICETL, 1 EMREEL 714, BRI,

PR 24 WERE] B BATE) T i E0E A e 795,
SEEH S BEHIEE DR 2 1ITBWT, FIREEM (6 K
~21 IR§) AR (21 g~ 6 IR§) |25l & 1253 ChEf 795,
B R ORI EDOFHIO 72 | 24 FE#H BRATE) T

MERIEETT,

JRRIELT 21 BE, RMELT 6 BRCERIMATTV Y, M4
RAS OFHlZAT,

ABRHIRHIC, =3 — AR FEHERICED B EREIT
26

<FHmEHE >

BEERORAE Fln, M R KE, [gA BIED

RSP M L BEAEIRE  OF TSR (R 238, BEIR K, NEE

R IR E IR L)

<HEHEE >

1) BlEAN RAS @ HNAE): BRIEIREAEMEIRNS
K2 BPRL, JRH AGT % ELISA {ECHITET 5,

2) IfJE: B HEATENF HBNMEFHI T, 30 202 24 BRI
M EZRE T D, B EE R OXBNL, EARRFH, 5t
ERF A R L7 B O TEhLER A H L1 T,

3) M (5P RAS: MAE Angll JREEZ 6 IRf, 21 FEIC
Bif 95,

4) R R TILTI R E AP R A | R
JREB R DA 2 BIRUBIET 5, F72 6 K, 21
BRICERILL | B2 L7 F =2 (sCr) - HER R ER KIS
Ml (eGFR) D EHEREZ -9~

5) FRIDLFIR: BREEHIREZREIRD DA 2 BIRL .,
REH BT DR HhF N KPR 841 E 55,

6) BHUSSMERREC (BM. &S 4 1280V (10 gD
IAE B E DY) — 6 g DU AT 0 F1) /
(10g DRFHBT-V DR HFFRI7 2B — 6 g DRFR
BHIZOFRFFND AP ELCTRFR T2,

7) BRI ER BAR AL RERIR LR A R
FEOL~VEEERNT D,

SRERIRFRE T, SEAERA IR L2 10 fHORER IR A
XY LR 2 LB OV ~Ln | 1 BEERIE
LAEERDIN 20 BREE 3 RS 4 EESHIEL.
ZDINIEET D,

< RS BRI PR 25 & R DA LA 380D D36
RO T 2FIE LT D,

4. % R

ek IgA BHEBE X, 28T 16 4 (B 5 4, &tk
11 44) Tz, FEHAERT 44.9+16.0 1%, ¥y 10 g 2
HUREo 21 B sCr & V= eGFR 1% 61.7£16.2 ml /min
/1.73 m?, #5753 10 g BEUREDO— H JRE A PR3 0.75+
048 g/H TH-7=,

£, MA4E Angll, JR+H AGT HEERERFTI/LTIL -
JRERAPEIERE ) 10g BE 6 g RO A IZONWTR
MER M T2, 0y 10 g BE6 g BELIT, B
(ZHEATRICIE, IIE, R AGT HEtsREfR 7 L~
I RE APRIEROA BRME T 2RO T2, 1SE Angll
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D HNEBZROR T, (K-1 ZR)

JRH AGT HRittERE M, M4 Angll, JRHPF7 /L7
Ve REE AR ORI ST O SR Na Bt & (R
H Na,/ ) EOFABEZ, i) 10 g B, 6 g & THREILTZ,

PRI AGT Rt ME, SR V7 I« JREE A SR
REFREREOHBEZRDT,

BURIRONZ 21T, R Na/IRe&l L, 257 10 g BIFFOR
[, 5y 6 g BFEOBMEKMIITA BERHBEZRD
o7, B0y 10 g BOBM O AA B A OFHE 2589

7o (X2 )

Wy 10 g L 6 g BT, IR AGT HHittd> H NEHE T
HLHEMER MO IR (L B &, mE, M Angll,
PR VT« JREE A HEIERE R TP Na, /RO R B
EOHBERFILT,

PR AGT BRSO K B, ¥y 6 ¢ BOYEIRM
MJEDR /B EFRNT, MJEDRBrbe, LOYRH
TNT I REAPMRORK B EA B IEDOF B
TROT,

10g & (13-4
B &M plE B & plE
U #& # I £ (mmHg) 119.7£12.9 111.3+£14.0 <0.01 117.5%12.8 110.7%£12.5 <0.01
Y 3R #A M F (mmHg) 73.0£8.9 659+8.1  <0.01  73.0%+9.4 648%+87  <0.01
31 [F (mmHg) 88.2+10.1 80.6%+9.7 <0.01 87.5%+103 79.9+£9.8  <0.01
M %% AnglI (pg/ml) 9.0+2.9 92425 0.74 11.1£4.0  11.3x4.6 0.69
LogRHAGT/Cr (ng/gCr) 1954041 1.67%£042 <0.01 1.78+0.47 1.51+0.52 <0.01
LoglRH7IILTI/Cr(mg/gCr)  2.55+020 2.33+023 <0.01 251%031 227%0.36 <0.01
LogFR & H/Cr (mg/gCr) 2.88+0.24 2.69%021 <0.01 2.74%+022 2.55+024 <0.01

1. #5510 g 2L 6 ¢ R TORM LR M D g

10g 8 628
1EREFE  pliE tEEZREE piE
WEMME(ED gt o o0 oe oo
WEMAE D gt oo oo oe oo
T MFE (mmHg) §§3 ost o1 oss ool
i $ Angll (pe/m) 2 on or o om
LogFRE7 JLTFZ/Cr (mg/gCr) i?:: 06_762 ;00?; (;) Zg zggi
LgRBECMELC) gm0 oo o oo
Robats S oms  oss om0

X 2. R AGT HEiREDFHES
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ZO—J77C, M4 Angll L QYR Na,/ DL B
EDOFBEZTBD -1, (K-3 )

310 g Bl 6 g RO & D/RTA—H—D % IR
i &R A 2 W PefE T U7z, 1T Angll (3, B EEHE
BT, H 10 g BICHERLT6 g B THEICHE TH-
7o IR Na,/Rpid, B LAKRIEHIT, Hisr 6 g BT
LTC10 g A CTHEICEE ThH-7T-, MFEIL, BFERME
HICH B 22RO 7203 WOEH =1, B
7310 g B3 6 g RICHL &l THAHINZBHT, B
MORE AR RO HE5r 10 g BAY 6 g BICHER LA
BICEME THHEDRER AT KO R E [ HRES

SRR ORFT VT I PR L OVRH AGT HE
MBI 10 g B 6 g BICHH LA B 27807,
(-4 2HR)

WIZ, JRH AGT BEESR DS 10 g & 6 g B TO
(10 g/6 g tb) &\ fE, M8 Angll, JRIT /LTI LIRE
FHEEER | R OVRF Na, /KD 10 g/6 g thtEBEZ RS
L7z, IR AGT D10 g/6 g bl JRFP T VT EREH
PEIEED 10 g/6 g lbEDORNCA B2 IEDOFBZ D=3,
D ~—0—LDFERMEZRORN T, (K5 &
HE)

10g& 6B

HERH piE  MHEGRE  pE

IR iR A I R/R B 0.61 0.016 0.56 0.036

HRMME ®R/BH 0.64 0.014 0.47 0.080

P35 1f E B 0.66 <0.01 0.54 0.039

mn3FAngll /Rt 0.20 0.47 0.059 0.83

LoglRHF7IITIVICr ®/IBH 0.88 <0.01 0.53 0.036

LogREB/Cr®/Bt 0.74 <0.01 0.76 <0.01

FRehNa/Bf /R L 0.44 0.11 0.14 0.61

X 3. JRH AGT HEtirk /B bl DB

RHE KM
10e& 628 pfE 10g& 658 pfE
IN#ERAME (mmHg) 119.7#12.9 117.5+12.8 0.15 111.3%14.0 110.7+12.5 0.78
PRERHAME (mmHg) 73.0%£89  73.0%+94 1.00 659481 64.8+8.7 0.20
THME (mmHg) 88.2+10.1 87.5+103  0.52 80.6+9.7 79.9+938 0.60
M #&Angll (pg/ml) 9.1+28 11.1+40  0.021 92+25 113%+48  0.039
LogfRHAGT/Cr (ug/gCr)  1.88+0.49 1.78+047 017  1.67%042 1574048 024
LogfRH7 LT Z/Cr (mg/gCr) 2.55+020 248+030 023 236026 227+036 0.16
LogFRZEH/Cr (mg/gCr) 2884025 2.74+022  0.021 2.69+021 2594028  0.063
R P Na/B¥ 5.13%+1.83 3204073 0.002 4.71+149 3.60%+2.07  0.027

X 4. 5310 g BE 6 g RO L
B ®HE

MR  piE MHEEAFRH plE

IR & A M [E 10g/6g Eb 0.28 0.29 0.051 0.85

PEERHA M E 10g/6gLt 0.18 0.50 -0.11 0.68

E# M FE10g/6gtt 0.22 0.41 -0.041 0.88

1 %% Angll10g/6gtt -0.10 0.71 -0.21 0.43

LogfReh 7 LTI /Cr10g/6gtt 0.83 <0.01 0.69 <0.01

LogR EH/Cr10g/6gtt 0.78 <0.01 0.73 <0.01

PR # Na/B§10g/6gtt -0.046 087 0.25 0.36

X 5. JkH AGT ¥i5y 10 g/6 g FbEDFABE
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B, B EE M OB R, L OEnLE
BT A—H— DA RFIL T,

R D B R MEFR 2T 0.19£0.28., 72 [ D Atk
ZHIEHIT 0152021 THEEZROD R, T-
(p=0.73),

B ORI R MR R HARRBE E . ROy 10 ¢
'L 6 g RO 2 DOIME, JRET VT I« JRE FHRIEEE,
KORF AGT HE=ROFABITIX, 5 10 g DR

AGT HE=R A B EOMBAZFRD -, A EEEZRBOR
DTy 5y 10 g BOBRBIDIRHFT LTI RRENA
BEIEE . KOS 6 ¢ BROIRT AGT HEIEREORIZIE
OB 2RO, (K 6-A )

ZO—J5T, KO BIRS MBS AR E L &
W 10 g BE 6 g BOK 4 OIMLE, JRAT /LTI R
EAPEIER, ROYRT AGT HEIEEROMBIICIT, £<HMH
BB A3 777, (X 6-B 1)

HERA R pliE
ARRAEEE 0.094 0.75
ROEEEEESE 0.16 0.57
10gB O RN FE#A M £ 0.34 0.26
10e B O R E LR M E 0.25 0.42
10e B D REFEHmE 0.29 0.33
10gB D RBLogRF7 LTI /Cr 0.49 0.088
10e B D RMLogfRER/Cr 0.49 0.078
10g B M B REILogfRFAGT/Cr 0.57 0.035
6B O B R g #A i £ 0.15 0.6
6z B O R iR EA M £ 0.35 0.25
6eBENDREFEHMmME 0.32 0.28
6gB D RELoghRF7 LTI /Cr 0.12 0.67
6e BN RELogREH/Cr 0.26 0.39
628 M BRMEILogfRPAGT/Cr 0.53 0.053
X 6A. B ORI MR E OB
1R RE pliE
RRAEEE 0.026 0.93
ROEEEESE -0.2 0.49
10 B DK IR HEHA M £ 0.42 0.18
10e B DR MEHLREA M IE 0.082 0.8
10BN EB Ty MmE 0.25 0.43
10gB DR MLoghR R AIb/Cr 0.22 0.48
10e B D RMBLogRERB/Cr 0.082 0.79
10gB DR ELogfRPAGT/Cr -0.22 0.5
6gB DRI FELA M E 0.14 0.67
6g B DR MR ME 0.002 0.99
6eBENDEEFEHMmE 0.052 0.87
6B NDIRMILogfR R AIb/Cr 0.21 0.49
6gBNEMLogfRER/Cr 0.054 0.86
6gB DR EILogfRFPAGT/Cr -0.4 0.18

4 6B. 5[] D B ML OFARE
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5. fEmEB R

ez 1X, A FETOMIEIZT, IE CKD BETIEME, R
R T Iz R BAYRIEERSPIR T AGT Hhiftt=Ro AN
B2 GR072A, CKD B Tl JRHP T V7 &
AR R T AGT PEftRIZ, B EA L. &K
THEV) HNEBZROHHENDZE, CKD BE TIEE
&N RAS OH 7 —h~——TH DR AGT HEEAS,
MJE, JRPT7VT I R AYREREIEDMHEZRD 5T

&L WIZIX CKD B T, JRT AGT HEtt o4/ BEEAS,

M, R 7T - EEAdeRoR B EIEDOM
MEFRDHIEASFTE TNV, A0 IgA BIERE L
WA TH, M 10 g BE 6 g RO ST, ML,
PRET VT AR R T AGT HRt=RIZ, B
ERHL KR T 5809 B NEEIZ720 ., R AGT
PR LI E R T L7 I R APEIEEREIEO AR,
KORF AGT HEttROK BbEiE, JRP7 173
VR AR RO B EOMBIERRD DT LD HE
PRTE,

ZOHT, M7 10 g OB O AR H AGT Rk
V3R H Na,/ TREZE OFA B389 | BN RAS TR i
\ZEDIENA~DF N MEFFPNRES VT2, ALY,
Hr 10 g BIT 6 g BICIEREL | BRNCH B IR E Ak
FOTUEZFTRD TS, BIE, BHOES 10 g B2 6 ¢
BORRH AGT HEME=RIL, Hi5y 6 g & ClUMEINZTRD 5

HLODH BB EFRD TR | H AR O
BN RAS TEMETLHEEIZ LD BB F IOV T EIE T
\IEESTELT, F-BMOHE S 10 gL 6 g RO
MBSy 6 g B THUMEMAZFRO DL DDA ER
WD Z T8O TR | B 5 D BB I AR 23
B L TOWENEINBIZ-Z L TR, ZIHE S
T T DO A B OIEGOER—I =D,

BHIEZ IOV T, BREIEEFICB W TRMO )
NEBEIVLEETIIH I DD, AEZEE 2RO T
7RV, BT SRERIRRRE S LSO RS - R PR F L& o
T AR R 25 B (B AR BE A SRR D 70\ oo | B PEFR 3K
DFRLENZ J 2 BNl O FHmI XL N FTREME D 8 2,

Lol R E OB MR E O IR D B
VS, B O B ES MERR S B Oy 10 ¢ & T
DRF AGT PR EEDOMHBEZFRD | BEDHES 10 ¢
BCORPTINTIRRE A PRI B 5
MZFRDHIE, LOVRRIOE Y 6 g BTORF AGT HE
MR ETEICHHRE T2 27D 528 L0 B O/ HERK
ZHEFEEUTRIRAN RAS IEMEEHERI T 20126 HMED S
VEDITHY, KRl AR O RS MR RO, B
P A D2 LN ATREZE D TlEd D,

Lol ZNHORE R A B ZAZRD TORWERE S
DDA Z THELT | 5B OREHIDOFERD -
%,
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Circadian Variation of Intrarenal Renin-Angiotensin System Reflects

Salt Sensitivity

Naro Ohashi, Shinsuke Isobe, Hideo Yasuda

Hamamatsu University School of Medicine

Summary

(Background) We have clarified that intrarenal renin-angiotensin system (RAS) activation is associated
with renal damage in the patients of chronic kidney disease (CKD) and hypertension independent of circulating
RAS, and that urinary angiotensinogen (AGT) is a useful biomarker that reflects intrarenal RAS activity.

Salt sensitive hypertension is often associated with renal damage in CKD patients, and blood pressure (BP)
becomes salt sensitive as renal damage progresses. In addition, salt sensitivity is associated with urinary AGT
excretion levels. Moreover, disruption of diurnal BP variation such as nocturnal hypertension is associated with
intrarenal RAS activity independent of the absolute values of BP.

The reports about circadian variation for intrarenal RAS are limited. Therefore, we have clarified that the
oscillation of intrarenal RAS activation leads to renal damage, hypertension, and diurnal BP variation. However,
because the amount of salt intake was not equal, it was possible that the differences of salt intake affected the
results. Moreover, it has not been clarified that the levels of salt sensitivity between daytime and nighttime
influence BP, intrarenal RAS activity, and renal damage. Therefore, we performed this study to clarify these
issues.

(Methods) We recruited 16 IgA nephropathy patients (5 men and 11 women and age: 44.9+£16.0 years)
without RAS blockers, diuretics or steroid. CKD patients consumed a standard diet (10 g/day of salt), and after
data collection, low salt diet (6 g/day of salt) was fed. Daytime (6:00 am to 9:00 pm) and nighttime (9:00 pm to
6:00 am) urine collection were conducted, respectively. We divided the daytime and nighttime for 24-h
ambulatory BP monitoring using sleep and waking times.

(Results) BP values, the levels of urinary albumin, protein and AGT excretion during the daytime were
significantly higher than those during the nighttime in both a standard and low salt diets. Urinary AGT levels
were significantly and positively correlated with the degree of hypertension and the levels of urinary albumin and
protein excretion. In addition, urinary AGT fluctuations were significantly and positively correlated with diurnal
BP changes and circadian fluctuation of albuminuria and proteinuria.

Urinary AGT levels were significantly and negatively correlated with urinary Na/h in daytime during a
standard diet, and urinary protein levels during a standard diet were significantly increased compared with that

during a low salt diet in daytime.
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Salt sensitivity index in daytime was correlated with urinary AGT excretion in daytime during a standard diet,
and tended to be correlated with urinary albumin and protein excretions in daytime during a standard diet.

(Conclusions) Salt loading causes sodium retention by intrarenal RAS activation in daytime, and sodium
retention leads to increase of urinary protein excretion. Moreover, salt sensitivity index in daytime indicates a
good surrogate marker to estimate the intrarenal RAS activity.

(Perspectives) It has not been confirmed that intrarenal RAS activation due to salt loading causes renal
damage, and that amelioration of renal damage due to low salt diet is caused by decrease of BP. In addition, it
has not been clarified that salt sensitivity index during salt loading reflects renal damage. We continue this

research to clarify these issues.
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