Bk s 1230

BHEEROBENL = — T U4 T v % (RAS) H NZS S b
R ik P =~ D B -

K R, b FZ?, R RS, gm AR, gk WEC, BE S

MR ER R — A, PR ERIRTERRE, IR E R R M LR AT

B E (B 8 EBEEEE(CKD) I, KB AN CRJILERBOGRA - Tho, BigNor=—7
YU TV (RAS) DIEMEAGIL, B NEB 2 3528 M (EBRH) RAS LIFHMNZL T, CKD <& i EDFIE -
JRICE R E 2 T DI ENHLNE IR TET, RPT VAT v /=70 (AGT) 1T BN RAS 151> CKD D
EEA WA D0 A2 A~ — I —ThoHI L MIESN TS, MEDOEMIZ2W T, B R oI FZE8) a3
NigFE E DFERA T T 5, BITITBNEP RAS 1EMESMED B NZEE) R I AL TW5, S S & iTiEo
EREEICHERICHBE T2, 20— T, @S BICEIDEMNT AT v T L L g, Bie7 vid
D0 TR BRIRIFIEIZ IV Th | I B - SI3NIL CRIBE S 25| 27, LAL7Rnss, BN RAS o H NZSE))3
FAET 2D, HDVE, BRIEEIUIE RN RAS O B NZEE), i F0> B NS E OB R 22 50T 5
TR,

(B &) f@FE=avhe—L e Eo HNZEENZE>TH L7 CKD B I2BWW T R AGT O H NE# 2 A L7,
(& B) MmEIX, @HF=ahr—/L e CKD BETELIZ, KHEY B R CEETH-T, R AGT (3fF = he—/u
TIX HHFEE M TEV NI/ 7203, CKD BHF O H R TIYEETh-o7o, 2, B EO&ER O DGHE ] i+ 23 & E T
&% Riser /37— Zxd CKD A TIE, A HICHBUA M TR AGT 13X T3, HRZENTIHELZ, 7173
VIRSRPEARD HNEENL, IR AGT L-ULERTL L THoT-, IR AGT 1TMEEA E /R EOFBIZZRD . R
AGT & HWNZEN LI ED B NESHEFERI LT,

(& ) Zno0T —2i%, BN RAS IEMED B NEEE, Bl S 0m MEIZ-D72230  EhudiiiEo B NZEE)E
BItRT %, ZOBFSEIZLAVE, BIEBEENFET DL, BN RAS IZTAEYNIIEPE(LS AL, FRID AMREHZ D235,
ZORERELT, FRIT LRI B PIcFEES L, BlEiES L& MO TN Y AREHE, CKD T Riser ¥ —0 %275
FEAE OB N RAS 255 L35,

SEDFE) FxITBE, BRESTT VAREEL, Bl 7 2 EIL ., BlEAN RAS ©HNEBZHRES ThH
%o MZT, TN LEREO L RET L7201, BT BIEAROIRRETORF AGT [BIIX & 24 R ] E D
W 1%L CIEIT% CKD A7/ —RLT5,

4 =
R

e
182 B g (CKD) 1, REIBAR 2D Z 72640 M4
PRABDfEIRIKF T D,
L=r =T UF T v % (RAS) X ORI &
HENZ B 5T 22 LI <MBEIBI TV D, ITEDHFSE
LD RAS IZiEifE oA iR = B 53 o 2 i Pk

RAS (i RAS) &, Z &3 LT FHRR [E A D RAS 23,
DMk, BN L DREBEH AFAE T 228, TITIE, BEA
RAS OTEMEALAY CKD OFIE, HERICEHEL THHIEN
SN E o7, ET-BEIEN RAS IEMELEREM 24
Ip~v—J—EL T, RAS ODREE THLT AT ) —
7 (AGT) DR H I R AGT) 2SALEHENSD LS
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272 o7,

M ZOHERHAED 157230 555 £ R0 i b
OFIE, R G TR H<IDABILTWD, &
D—J57C, MEIZIE B I AR 10%2L oo i
JEAK FA785 Dipper type, 0~ 10%A# O i X T2
LY ¥% Non-Dipper type &I DS _EFH % Riser
type LW o7 HNEENPEET HIERAGNERD |
WHTIEZ<0 Dipper type ThHHH3, CKD BFH TIL,
Non-Dipper type X° Riser type ZHEIZFRD . TNHDHA
7R, J0 O E R B B IR E O R IE, ERA AT

%, H1Z, Non-dipper X° Riser type D IfiL/ED H NZEEZ 1T,

BN RAS IHMEDTLHEIZ L DT R A (Na) DIEN DR
FER—KEESN TS,

M4E RAS (i, FEEEERD | FENADAY FITHNT
TIRfEE 722 H NEBIOFLEDR it <ODEIHILTOD A,
Ffk RAS 137w bafE LI DO #E <0, Biigcoofd
F D B OMRRSIT-FE TOFA D TH D,

REBEEL, F_EF-5HD0EE EORAEI X IE
DOFEBARSHDH, ZO—F5 T, MEETMNLL T, BN
ToUA T M(Ang D) TUEE L CB gl 2R
B3 2Z80, SRR BB S5 T
Do

LUt BN RAS O HINEBOF E, K OVR
HAEHC R Na i) OB RAS TEME B hishe E~
DR GIEIAHTHD,

AL, BHEFEIUCEY ., BN RAS O HNZEE)IC
ED IO B R RIX T O EAEHI72 HTHHD, T
\ZEZET 572012, (1) ERDJRDBEYLLIZRT AGT %
FZERRAFZE T, BN RAS & H NZEBIEET D
D, ZOENEN RAS O H BN, Bl <R
Na HEEBIRT D0, Q) TN OB A H e
TR BBRINDDERGEL 1%, (3) BRIEEBENE
&N RAS @ HNEENCE D X728 % KT T O,
By A B TR LT,

(HTRARIL-1)
f@#EE L CKD BETO. BligM RAS EEDBREE.
BRREE LR Na HEittt & DR

B 8

BN RAS IEMEE -2 R AGT HEitE vV
fE L CKD BENMG, BlgN RAS IEMED B NZSH),
B gz - fRH Na et O O BRSO T 5,

EERAE
<xt &>

RAS |32 NARL TV 20~80 kD, BRI
EERATUCWOeWRTFH CKD BB Z Xt RE LT, i
R, BIRBOBEEDO W H 2o ho—L bl
77
<FHEE >

(1) B EhfnJE 72 L, 30 43 [0 C 24 B i £ 28]
Eo

(2)6~21 Eza B[, 21~6 Bz EL Thll & IZE IR
L. BN RAS JEPEOFEMEL TR AGT Bt (R
AGT/Cr) Z 7€, FI-BEBIEE O~ —I—ELTRFT
T IR (R T V7 R2/Cr) < R E APEIER (R
BHA/Cr) | W OWERS 720D R Na HEik=R (R Na'/
IRF) 2 E

(3)21 RpB KON 6 IRFL MR AR AR 21 TV, B A RE [T 7
L7 F = (Cr) LHER R ERIRIE RN (eGFR) ], 1A% RAS
~—H—ELT Ang 11 ZHI7E,

B R
<f@F=arhr—/L& CKD BFETOMELRF AGT O

A NZEE) >

10 AOfdH = ha— L&Y B AR Z LB LT
24 N® CKD BHEZARERIC N —LT,

CKD & DOJFLERIT, 19 £ TR FRIZ W DU T
Wz, (IgA BE: 9 44, EMERE: 3 44, myeloperoxidase
antineutrophil cytoplasmic antibody (MPO-ANCA) &3
R34, ZOMh: 4 4) 5 BITB AR TSI TV
WERIRRIZ M ClooTe, (BREILIE: | 4, FERIGTEBE:
1 4, 18R 2% 3 44)

34 DBEDFEIRIFOT- OIS, 18 B DEE DS
MEEAL, 74D EAZNIRL T, 540327 1A
RYBIEZ I TSIV TN, 13 4412 6 g/ H OJE R A1 T
SH, FED 11 4102 10 g/ B Ol E oy B ASHET TS 7z,

fHE L CKD A DIETIL, il A B AE7R0
Teb DD PR KRS B ELZRB DR ol
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(Table 1),

o hr—/L e CKD SBE CTHY R DENZEN
DINFGA—=Z—Z T DL = ha— LTk, A
DI ETK L EE T, )R AGT/Cr, JRFT VT
[Cr RREH/Cr 13 H LR TIEWTIZRD T, D —
J7C, CKD BETiX, F = b — Ve[RRI H o
MJEXEETH 72D, IR AGT/Cr, JRHF TV T7I/Cr
ROPREE F/Cr 13K LD B FCHEfETh -7z, HE Ang 1T
32 hr—/L & CKD BFEBIZ, AR ERBITHE
T2 7= m iR 72 o7 (Table 2)
< CKD H3& D Riser 73— LFE Riser /34— T, I

JEER T AGT O HNZEH) >

WIZ, CKD H#HE TOIMED B NEB) 2 — 2 Z 3l

L7z, 5 A7 Dipper type. 13 A75 Non-Dipper type, 6 A7
Riser type CTd72, Riser type I, L&A~ MIBEFR
Ui THARRESITNDT20 | Riser type EZ LIS D
FE Riser type (/0L CTHEMRFZ1T o7, FE Riser type
& Riser type Tl Afiin, MERI, L, HERDRERIRE
WAE, CKD 27—, M MR B OATHIA A B
AR08l 7- (Table 3)

FE Riser type IE. Riser type (2L L TR M E DK T
T,

FE Riser type TI&, JRFT7 /L7 I/Cr, JREA/Cr SRR
O AGT/Cr (3, ML LRI S — o TR EI T
DTz, FHUTHEL, Riser type Tl FE Riser type TR
TeRAPT V7 IU/Cr, JREF/Cr SBR T AGT/Cr DAL

Table 1. {5 ha—/ L& CKD BE DR

#Eavrn—L CKDEZE piE
SiE15] B 10 24
30 ) 216+12 522+ 19.3 <0.001
31 S 8f k24  BtEof/kM158% 0088
ARIBIEH (kg/m?) 20833 21.0x21 0.82
HERBRKEBE (mL/min/1.73m) 105.5 + 16.7 422 + 304 <0.001
CKD AT7—% 1:3,2:5,3:5, 4:6, 5:5

Table 2. f@# = h—/L& CKD B TO HHEEMOME, IR, m4E Ang 11, JRH AGT/Cr, JRH TV T7I(Cr, IR

B F/Cr LR Na'/RFD Lk

CKDEE
FERiser Riser p

9iE 17 34 184 64
Fhh (5%) 498 + 196 502+ 75 0.32
31 BHT7E /L NE Bt 28/ it 4% 0.60
EIBHEH (kg/m?) 210 £ 35 203+ 27 0.67
S BRARIEBE (mL/min/1.73m?) 456 + 324 321 +229 0.36
CKDRT—2 1:3,2:3,35 43,54 1:0,2:2,3:0, 4:3, 5:1 0.26
EBESE (%) 55.5 50.0 0.59

Table 3. CKD 35 ® Riser type &FE Riser type DR

#EaFO—L CKDEZE
A R piE B 7R plE
UniEEAMmE (mmHg) 1149+ 163 1101 =146 0.093 1289+193 1224=+209 0.001
ESRHAME (mmHg) 68.0 = 8.3 60.0 £ 55 0.005 77.3 104 72.0 £ 125 <0.001
EHMmE (mmHg) 834+ 107 763*8.2 0.010 941 + 125 88.4 + 147 <0.001
BRiB (15) 66.2 + 6.1 57.4 +10.0 0.013 71.4 + 992 62.8 =972 <0.001
m¥##Ang Il (pg/mL) 950 =649 1350+ 16.23 046 1009+837 1039+6.80 0.80

Log REPAGT/Cr (ug/gCr) 087 +055 068=+068 034 221+097 204%109 001
Log RPFILIIICr (mglgCr) 055 +021 051 +017 045 247 +084 233+ 087 <0.001
Log RZEH/Cr (mg/gCr) 134 +017 127+022 020 296+059 287 +060 0015
R Na /B (mEq/hr) 731+£412 561545 046  482+190 424+261 025
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(2% H NEE 2GR 7272572,

4% Ang 1113, A HT AT, Riser type THIE Riser
type THH ERAHIEZTRD2) o7 (Table 4)
<R AGT/Cr Efthod /85 A—2—DFHE] >

WA, RH AGT/Cr EoD /35 A—% — DR ZFEAT L
77

PRH AGT/Cr L~UiE, HHERRIOM T, #ER K
BRI fE & DA B AOFBIZFED | B L& TH]
DWW 7 TRHAT VT I(Cr, JRER/Cr LMEEDORICA
B2 EOHBZZED T, K AGT/Cr LI Ang 11 21X
FABEA 2 > T2, F2, R AGT/Cr L~UE, WM D H

(2R Na' /L EDOFHBEZGRD7- (Table 5)

Table 4. CKD /£ M3 Riser type & Riser type TO, HHEEMO M, Ik, M4 Ang 1T, JRH AGT/Cr,

22/Cr., R Na' /B Hriik

JRH AGT/Cr ShD/ 7 2—2—D &/ H F1 o

B >

%i& Z. B ERMORT AGT OZEALD R BE T~
DI, JKRHF AGT/Cr LoD/ 3T A—Z—DAK[#/H H
ttma E@%a%ﬁu‘:o

JRH AGT/Cr O[], HH L, IR T/VT7I/Cr,
PR, SEE) M E PR Na'/REE D ICH B2 1E
OB, 2T, R AGT/Cr OIE, H H Lk
V. HERDRERIRIEGE E S O MICAH B2 ADOMBIZFED T,
PR AGT/Cr &1 Ang IO,/ B LD MICH B e

YA R 72057~ (Table 6) .

JERiser Riser
B i3] plE B 7R plE
IRFERAME (mmHg) 1280+ 196 1182+202 <0.001 1303+ 199 1348+ 193 0.008
HRIRHAME (mmHg) 776 +106 699+ 11.8 <0001 765+108 783 %135 0.30
FEmE (mmHg) 941+ 130 853 +141 <0001 942+122 968+ 140 0.029
iRia (/19) 723+ 96 63.3+98 <0001 687112 612%102 0.023
Log RPAGT/Cr (ug/gCr) 215+108 191*119 0.003 239+060 244+069 053
Log RPFZILTZ/Cr(mgligCr) 247 £0.92 230094 <0.001 247+ 062 241 *+0.67 0.39
Log FRZEHB/Cr (mg/gCr) 295+066 285+067 0.019 297+ 035 294 +038 054
m##Ang Il (pg/mL) 1200890 1159+748  0.80 467 = 258 700237 0.071
FRehNa" /B (mEg/hr) 454 +188 385+258 022 564 + 1.87 540 £255 085
Table 5. SR AGT/Cr EHEFSRERIRIEMAL, IR TV 730/Cr, JREH/Cr, ML, M4 Ang T &R FF Na'/BEDFHES
Adh |
HE RS plE lslER pi&

H#E SR BRI BE (MUmin/1.73m?) -0.85 <0.001 -0.82 <0.001

R 7 ILF2/Cr (mgl/gCr) 0.69 <0.001 0.69 <0.001

FRZEB/Cr (mg/gCr) 0.81 <0.001 0.81 <0.001

INfEHME (mmHg) 0.49 0.003 0.54 0.001

HRERRAIME (mmHg) 0.66 <0.001 0.73 <0.001

M E (mmHg) 0.62 <0.001 0.66 <0.001

f%EAng Il (pg/mL) -0.12 0.52 -0.22 0.26

FReENa' /B (mEg/hr) -0.78 0.67 0.45 0.008

Table 6. R AGT/Cr LoD/ 3T A—% — D&,/ B H oA

R pf&
HELRBREEBEOREM/ AL -0.32 0.008
R 7 LI ICrOEME/B bt 0.25 0.046
REB/CIORMB/EPL 0.10 0.41
ISEHAMEDRE/B P L 0.17 0.17
HRREAM T DR/ B b 0.26 0.032
EHmEOERB/BEdH 0.24 0.0498
m¥EAng IDEM/BP L -0.01 0.92
RENa B O®RB/ Bt 0.31 0.012
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EREER

SR AGT BENE, fdtH s ba— LGl A R
Fl% Ch-o7e2d, CKD HBE CIE, KEIZHLTHHRT
BRI D52 EMALEIR T2, B2, BEAN RAS
TEPED B BN, IMESCR P T L7 I« JREE APt
D HWNEBNZ STV ThoTz,

CKD @ Riser type Tl&, JRH AGT D& [MBEMIE A 1
LRIL~LTHY, R AGT O HNZEBNTEEL-, &
(2, IR AGT/Cr OFEEEEAR ], H Wk, IR T V7R
V/Cr, IMJE, RFE 47200 R Na" HEiik & FH B 2789
77

ZNBOT —Z1X, fEEE L CKD 35T, £7- CKD &
FOHTHLIE Riser type & Riser type V- T2IREET, B
JiN RAS TEPEDARREDS 72> TR0 | Z S Bl |
i I O FAEHE RSO ML 0D B NEBYNC D722 85 LR
232,

AEBRT, R AGT/Cr D[,/ H P EeiT, Bffd -
DOJRH Na" HEED& [, B S B IEOFHBI AR
b, 2R AGT/Cr (T OB SH 7=V D+ Na HE
LA ER EOMBEZRDTZ, ZORKFELT, BlkkEE
DMELETHBRTIE, BN RAS A RETICTEMLSh
HZERTF NI DREEFHZ 7203 FOFERELT, TR
U LAY B R E A, B R LR O T R D AT
B3, CKD-Riser £ CTEgN RAS Z{HM L35 FHE
PEDE 2 BT,

(HTRARIL-2)
PRI E (ATS) B XSV TOEIEAR RAS OHRAZE
FLEEEZTEDOBER

B ®

BIROEERAIFE T, R H AGT 24 AL CKD 34 TR
OO BEN RAS IEED A NEE ., BRET LTy
N CERER L 7= CIEBENIIC S 2D EID0E LV
g)ﬁ/\\‘éo

ERAE
<ET VB OVERL >

T2 | TVARE =Ty NIEERID ATS ZF5-L, FIiT
— OB A A N2 D H T, BT TR O SR ER AR

RETNVPERINDZEEMILL TD, Ko TR
TlX, vARZ =Ty bO— OB L -7 BIZHHE.
ATS z 0 H. 7 BIZ 2 [EIERIRNEEG-L . 21 HIZWrEafER%
THILT, BT TED ATS B R OBz BRI 5,

TEVEMEITIED ATS B RDIIE - HERRITIS 1T D RAS D
L OB A RETT 5720, AV AL Z L (Ang 1T 2%
(A5 % E£72 RAS FERAFAMED I ED RS G- O M2
BRET 2720 ER TV (I IRREE) 2L, T5d
D 4 FEEAERT 2,

(1) T A HE: v DA BE T, BOKBG-TH8E,

(2) ATS Hf: ATS B R B | HOKEEG-T DR,

(3) ATS+A LAY LA B ATS BR AL AL AL
%> (10 mg/kg/day) Z1REH LI 53 58,

(5) ATS+ERTT VU BE: ATS B RER L, ERF7U0 (5
mg/kg/day) Z K 53 DRE,

H A ORI 2, 1, 7 BF, 13 IF, 19 K D450
HA LKA NAERKR T B,
<FHmEE >

(1) BN RAS HpEHE O ANEE): L=, 7alb
= (T L= AGT, 7o VAT o A
M. Ang 11, Ang Il S50 %E | BRL . BHALRALR
TERIL 7= B g5 L T, QRT-PCR %, Western blot 74,
SRR AT T, mRNA, B H 3B & - S B A
A2,

PR AGT 1%, BRRTE T 6 REEI7-8 7= /825 ELISA
ETHRES D,

(2) El ik a9 22t - B hgbEE: BIROMR A
{b% . PAS Y+t <> Masson’s trichrome %t } OETTIE
DB ME L E DB 5 A F 54TV S transforming
growth factor-B (TGF-B) ¥ mRNA #8l f% , QRT-PCR i
THIET D, FBHARTET 6 BRI 72K D B ik
E @~ —7J1—&EL T pyrogallol red-molybdate protein assay
Z VT, IRE AZREIET D,

(3) IMLE: AR, 2 ALARAL T, Tail-cuff #i2k
DHIES 2,

(4) TR LFIR: FERERTET 6 Ref7=O 72 IR D FR
N D AR EARIE T,

(5) IMHE RAS: IfiffFL = A5V, A Ang 11 &, &5 A
LRAVNTRERLUTER, iz fif Tl . RIA {ETHIES
D
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R

MEI, Ty LA ~FEZH L ATS BECHEIZ LR
L7, ATS BEIZEHEL . ATS+A LAY L Z B ATSHER
TV BECEBICHEITIK T LIS, ATS+A /LAY L4
UREE ATSHERZ T VU BEDO N B AL R a7z,

Masson’s trichrome %4{%,(Z 325 B gD MRHEA L EIE D E|
ALREAIL, v LA BRI EEL ATS BECAH B ICHY
MUz, Ebid, ATS BEIZIERL ATS+A /LAY L H
FECH B LT, ATS BEE ATSHER T TV U BED
(A B AEZRBOIRDT,

RN RAS MK EF 1L, TR Lo Th-o7z,

IR AGT EEIEHUL, v A4~ BRIC IR ATS
BECHBICHINU Tz, ATS+HA LAY LZ U BEL, ATS+E
RITUURTHRL . B ERBEBEDIR TAFRD T, K
HAGT Hiifi S, v 24 ~BEICHR L ATS BECTHEIC
HNL ., ATS BELHEEL . ATSHA LAY L Z U RETITA
B Loy ATSHER IV U BEEDORICITA B A%
BDIemoTz,

FIRANL = B A BT, v DA R L ATS
FECHEIK F L7, ATS BEELIGL ATS+A /LA LA
URETITARICHIINULIZA3, ATS #EE ATSHERT TV Bt
OBNCIIEBEEZERD o7, Zud, gL = 9%
PELIFIF RIBE D 2B 2380 7~

(7)) L=V BRO B AN mRNA F88U L, 4 FERIC
HEEERBOIR)T,

Ang Il ZEEROBIANER AFEBUL, v LA B
WL ATS BECHEITHINNLT -, ATS+A LAY L2 BRI
ATS BRI LA BK 238072723, ATS fEE ATS+e
RITVREDNA B2 22T IRD T,

RAS D7 =752 —ThHLENEAN Ang 1T OYE - fat
DETZHIR TR WO TR il T &2 2 D13
LU, T AASBRICHEER L ATS BECIEA B 7 B sl
FEFTRWD | ATS+A L AV L H R CII M EH R 258D 5
D3, ATSHER T TV U BECIISEH AR TR, &
DWEZRBOT-ERH EL T, METIH L, BN RAS
DIEPEALOIHI B 5L T D,

BUE, RDAT T LU T, /3T A—H—0 HNAEH)
ZEHBL CWDHEZATHD,

(HTBAMIL-3)

CKD BZDRIEARICLSEMA RAS Eit., MEDH
NEEEBRIEES DR

48 =
A =R

CKD (B3 Tl BN RAS 23RO IHHbIs
ZENRFRIT AREFZ D7D FORERELT, TN
SRS A R EE S L, BRI S SR DT R D LT
23, CKD-Riser F84 TR AN RAS 25975 ATHEMEDS,
ERDJRF AGT & B IRIFFE 65 2 HALTEns, 26
(ZHE B E A BRI 7B, JRH AGT L ED B NZE
B KT T LB E A~ ORI TH D,

B #

CKD BHE OB BEE R (10 g/H) SRR
(6 g/ E)IZIEDI3T, EDH 4 T, BN RAS IEMEOH
WZEE), 1 EZ8Bh & B gl 5 O BRZ O T 5,

EERAE
<kt B>

20 50D 80 kATl T M PEIZ B M B BT ABEER
ST R BAER 720y CKD stage 1~3, JREF 1 g/H AR
D RE,
<FHEE >

APtk B 10 g/ HOBFLRULL . 4 AOEF IR
REIZ7e D FCORMERFD, NRtH H &Gt 20%, &
H6g/BICERHEAZEFL, 4 AMOEFIRIEIZ/RDETD
FEEARED | [RIEROIE B AMRFIL, i35,

(1) BB JE 72 L, 30 43 [ C 24 B i £ 28]
Eo

(2) 6~21 BiAJE [, 21~6 W2 ML ThHIl 2 ICE R
L. BN RASTEMEOFHE L TR AGT ZHI7E ., Bl
EDv—H—LLUTRFT VT I R AR R 2

=

i
o
(3)21 FFRB LD 6 FRCMmgmAa1T\V ), B ekEe (Mg
Cr CHEFRERIAIEEAY) | m4E RAS ~—4—:L T Ang

11 &,

5 R
BUE, CKD BHFEV/L—bLJEFEEED TDE
ZAH5THD,
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Salt Intake Influences the Circadian Rhythm of Intrarenal Renin-Angiotensin

System and Renal Damage

Ohashi Naro

Hamamatsu University School of Medicine

Summary

(Background) Chronic kidney disease (CKD) is a risk factor for end-stage renal failure and cardiovascular
disease (CVD). It has been clarified that activation of the intrarenal renin-angiotensin system (RAS) plays a
critical role in the pathophysiology of CKD and hypertension, independent of the circulating RAS that exhibits a
circadian rhythm. Urinary angiotensinogen (AGT) is reported to be a useful biomarker that reflects intrarenal
RAS activity and CKD severity.

Not only high blood pressure (BP) levels but also disruptions of diurnal BP variation are risk factors for renal
damage. Moreover, intrarenal RAS activation and the disruption of diurnal BP variation are closely related.

A high-sodium diet is significantly and positively associated with BP elevation. On the other hand, increase
of intrarenal angiotensin II (Ang II) levels by a high-sodium diet causes renal damage independent of BP elevation
in disease models as well as clinical studies. However, little is known regarding whether intrarenal RAS
circadian rhythm exists or if sodium intake influences the intrarenal RAS circadian rhythm, the disruption of
diurnal BP and renal damage.

(Methods) We investigated the circadian rhythm of urinary AGT in healthy individuals and CKD patients
classified according to circadian BP rhythms.

(Results) BP values were higher during the day than during the night in healthy individuals and CKD
patients. Urinary AGT levels were not different between the day and night in healthy individuals, but were
significantly higher in the daytime in CKD patients. Furthermore, in CKD patients showing a riser pattern that is
classified as night-to-day ratio of systolic BP > 1.00, the circadian rhythm of urinary AGT disappeared because
these levels did not decrease during the night compared with those in the day. Circadian fluctuation of
albuminuria and proteinuria occurred parallel to that of the urinary AGT levels. Urinary AGT levels were
significantly and positively correlated with the degree of hypertension, and urinary AGT fluctuations were
correlated with diurnal BP changes.

(Conclusions) These data indicate that the circadian rhythm of intrarenal RAS activation may lead to renal
damage and hypertension, which are associated with diurnal BP variation.

According to this study, when renal damage exists, the intrarenal RAS is inappropriately activated, leading to
sodium retention. Consequently, sodium excretion is disturbed during the daytime, and renal damage and
nighttime sodium retention activates the intrarenal RAS in CKD-riser patients.

(Perspectives) We are now constructing diseased models, collecting kidney samples and investigating the
circadian rhythm of intrarenal RAS. In addition, we are recruiting CKD patients with different conditions of salt

loading to investigate the influence of sodium accumulation.
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