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12 B g% (Chronic Kidney Disease: CKD) (281} %
MET VT 2 AEOME B NZ 8~ 25

7 OpE K OEY, KW Jo¥, Mk BRERE*, & B 7
s OB 'R, b T OEE K RO B OB =
Yok o2 Mg A g

% " Pressure Monitoring: ABPM) OHEHRIZ L 0 4%~ 72 1M

& ;18 M iR (Chronic Kidney Disease:
CKD) TIER[EE & i o> 4% [B] e R 5E o B 23 )
HEZxHTWa. LrL, CKDIZBITAMIET VT
I UE L MLE HNEBNZ DWW TOREIZD 2
o, SEgE L.

ik ETLEBEEEZROT(EFZ V7 F=
UME<15mg/d), REHHEHIZ K> TET L7
VIEE G L7 CKD & %, g7 /v7 I |
(S-Alb) <3.0g/dl ® x 7 u —E#t & 3.0<S-Ab<
4.0g/dl DIKT VT X v MIEREIZ ST T, S-Alb>
4.0g/dl ® = b a—VRE L BRI TR & AT
24 W 2 LR L7z,

FER 3HE T4 EMMEICIIAEEEZLZRD LR
Mote. LaL, T OEIRES/ RO
I, 3y b e —/VEE0.85+0.07) <{KT LT R
JEHE (0.910.08) <47 & —-EH#E(0.96+0.08) DIIE
THEICEMEZ 7R LT (p<0.05 for respective two
groups) . MLJE T VT 2 Al & 1 E 0D MR B/
HEERFO LRI E R AOHBEMERERD T =
—0.58; p<0.001) .

#&3 : CKD B Cld, BHRERERET LT
IRVBREN O MUE DR M BEEE 2R, ok
FEIXMET 7 EICHEB T 5.

#®

WTAE, HEHE A 24 WS i )& 5 (Ambulatory Blood

i

BRI T ST R T AR B E R v & — BN R
FRE R BRI AR R

FEBNEBMRBIKFTMEIND X5z oTE .

A 8 A R EIR i B o> 10~20% TS5
HWNZE® %27~ L, Dipper & & FREHL TS, Lo
L, #ix efRieacilE R NESNIE L, BHO
I E R T A3 S 71, Non-dipper % % 5=4 (% [&
MERE T3 H D 10%LL F) . Non-dipper o> Al
Dipper B D A X 0 i - DILESPHEN SV Z LA
Z<WESNTEN Y, A ELERED
HC% Non-dipper Z/ R ADFBEET VT I
RBZNZ Eb@EEhTn5?Y. 512, Non-
dipper ™ A J575 Dipper ™ A X 0 BEHERERE 2 ¢, .
<EATTAZ EbMESRTRYY, mEOHRHE
<, MERRNESZO SO IRREE I
METHEBOEBTMEN/ER SN TS, 1B
J% (Chronic Kidney Disease: CKD) ClL B i#gElEE
DHETTH 213, T DR MEE I FEE S Non-
dipper Bl L 725 L STV A FEKIE E HEfh
FRBERERE <> Na PRI K 5 50 a2 R 7
EREELTVWEELEDbN TSR, WERER
SE D LIPS TV RN, &5, BHEER
ENETT DT EICKBIREREEORE S BT
LZELMESNTHEY, Fi, BERBHEREIC
X% CKD IZBWTIEMET VT I VRO A ERD
LRMAT U REBENEE SN TEY,

WERIF O B EMEEENLEL L Tnd EEbh T
WHIE LA, FERERIED CKD 2BV T,

T AR 25 W I ILHEAT L TV ARV BT o M
FEANEB & REAPEIHZ L VET LmE 7 v
7 I EDBEFRIZ OV TORE TR, SREIFK
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X ABPM % F\ T, BHEEEREE N HETT L TWhen
ErE o JERE R ME CKD (3817 5 IILE H N8 % %
DOIMFET VT L AEOEE) & 3 STl L7z
TOWET 5. MA T, ABPM 268670
¥ RR RO SR E 54775 & Heart rate variabil-

ity ZRET L, AEMEIEEIOREEL L TRHME L7,

HEREFE
A ¥ B

M7 L7 F=fE 1.5mg/dl L FC, »oFk
FIRE A (BT 2+l B L IFIRER/IR Y
L7 F =2 05g/g 7 LT F =L E) TIMET VT
2 UMED 4.0g/dl LUFICAR T U 72 JERE R 1t (251
R If B 110mg/dl L T, HbAlc 6.0%LL ) @ CKD
BE 62 NERBL L. AF7 A REITmEm
HATHBRESN TV B EBEFIIGIN L L. &6
Iz, CKD group % fLiE7 L7 X L AE# 3.0g/dl LA F
D x 7 1 —EE 30 A (Nephrotic Syndrome group:
NS group) & 3.0g/dl LA L 4.0g/dl LLF DAKT V7 X

v M ERE 32 A (Hypoalbuminemia group) (24317 T,

BEt L. LTI TlTE 5 BHE BRI L

fo. NOWHEE - MEKE - IIREZET 584,

6 # H LA DARFEZE - M2 P OB O & 5 B,
a v b m—) VR EE e BAE S L O B, R
HRAEOHLIBETHS. WRECLZMERN
EEH~DOFEEEEBL, BEAIZARLTNDH
AT 1T EMUEARREZ P IELTHOHREZEITL
Jo. T2Z L, RIRAIONRITHESE L 2. £/, E
W %t 8 (Control group) I1X4-#h, PERIA —F L,
Mg 27 V7 F =18 1.5mg/dl LA T T, M2REH
et CIiE 7 L7 2 AED 4.0g/dl L E, BEREME
140/90mmHg LA T, BERIE - BEMRER « LR
BN, e 32 Ak L, 3BT
BT L7,

TRTOBREIIHES 6/ ARTEOREREDOT T
WA & ifT L7-. ABPM E{THrO B E, EX A
#I L, Body mass index(BMI), DuBois ZiZ X 5 &
KEBEZE Lz, &5 RBEHIC MERE % i
FL, BHEOHKEL LTMDRD 5 Rick 5
eGFR #FH L=, F7=, CKD B Tl 24 K
DOEREIT, 1 ARERE, 2VT7F=r-27
77 v A (Cer) BFHA L.

T/, FEMICK LAREOEE, BZ0HED

18 g5 (Chronic Kidney Disease: CKD) D Ifi £ H (N E) 9

FEERR 200l LagiRExB7x.

B. A7 &
1. ABPM

ABPM & LT TM2425(A and D #:, HH0) % FHu»
T, 6~21 FFjE 15 40 fe, EALUSh T 30 73T 24
R oD ML E & hE 1T L7, SRS I RE T o
1TEhE g L, FohiT—F LV
MEEILE, PRIRMIME, SEHMEA 24 K, WEE
By, HEREFIZSRE. i 0 (OGRS ) £ — $RaE
I E) 3+ LRI E TRkd 7z, T —F T AR
A MY v Z7EOKMEE AV, o fE R ==
EIRARD D, WHEEInE, ORI E, FEim
FEORERER/ERERFOLR L ZNENHE L. 2
DN 0.9 LLT % Dipper &, 0.9 LY K& WA
% Non-dipper # & B L 7=,

2. DMAZEFIEIZ (Heart rate variability)

DR B RO T BB (Heart rate vari-
ability) |Z X U (Dafig B AR RE 2 B~ /-. ABPM
12 & 2 MR E R RRERNE S e Do R-R
Mgz /8T — AT hLagHT L, RERE RS (Low
Frequency component[LF]: 0.04~0.15Hz) & & &
%4y (High Frequency component [HF]: 0.15~0.4 Hz)
ZRW, HF ZBIREAREOBE, £ bok
(LF/HF) % 22 AR O FRHE & LB x5, HF,
LF/HF T4 IEIREF/REERF O LR A2 FHE L, X0
72 B A AP R TR Bl ds L OV A R 1R Bh & 7 L 7=
C. fRetfE

T ARTOBAEIT Y  EEYE(FZE (SD) T LTz,
BEEZORIIL, HEEICOWTIE 3 HMOLEIC
22 MSEPE D E, Non-dipper DM EIZ-DWVTid 3
FER o el Kruskal-Wallis O, & 2 BED Lk
#:1Z Mann-Whitney @ U B 7E & HVY, £ D%
1% 3 BEM O 812 1% One-factor ANOVA, £&-FE ]
@ L2 1 Fisher’s Protected Least Significant Dif-
ference ¥5% AV 7o, tARIBALRIZ Pearson O HH B
¥a M, p<0.05 ZftaHFIAR L Lic. &M
JEI /D 3R (AR IR/ R BRI O L 2R) o B R 7 & it
T 570, FHETEOERFSH AT L.

fa ES

A BEER
NS group, Hypoalbuminemia group, Control group
@ 3 FEHTHEZE, i, RE, BMI, BSA, S-Cr
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10 & B fl | ZE30%E FE1E (2009

1 Baseline Patient Characteristics in each group

Control Hypoalbuminemia  Nephrotic Syndrome
i (n=32) (n=32) o —30) i
Gender (M/F) 15/17 16/16 12/18 0.722
Age (y) 56.6t15.6 53.71+15.3 55.8+£17.5 0.758
Body Weight (kg) 58.2+9.0 59.6+6.4 57.3+8.7 0.536
BMI (kg/m?) 22.8+3.3 23.1%+2.8 23.2+25 0.856
BSA (m?) 1.59£0.13 1.62+0.11 1.56+0.15 0.273
Serum Creatinine (mg/dl) 0.81+0.26 0.92+0.28 0.84+0.26 0.209
Serum Albumin (g/dl) 4.5+0.3 3.7£027 20067 <0.001
eGFR (ml/min/1.73m?) 69.2+15.6 61.2+20.8 65.91+22.8 0.326
Urinary Protein Excretion (g/day) N.D 1.11+0.75 5.59+2.80 <0.001
Creatinine Clearance (ml/min/1.73m?) N.D 81.4+16.0 84.1+30.6 § 0.793

Note: Values expressed as mean == SD or number of patients unless noted otherwise.
Abbreviation: BMI, body mass index (body weight (kg) /height (m)?).

BSA, body surface area (calculated by Dubois formula) .

eGFR, estimated glomerular filtration rate (calculated by MDRD formula) .

N.D, not determined.

T, p<0.001 v.s Control group. I, p<0.001 v.s Hypoalbuminemia group. |, p<0.05 v.s eGFR in the same group.

(%)

[l Non-Dipper [] Dipper]

100

80
60
40
20

0

Control

Hypoalbuminemia

Nephrotic
Syndrome

1 The prevalence of non-dipper and dipper status of mean blood pressure in each group.

*, p<0.001 v.s Control group.

i, eGFRIZLABEZEZ%RBDRM1ro7T=. 7=, NS
group & Hypoalbuminemia group @ 2 F£fE] T Cer (2
TAEEEZE2RDRDoRN, TRLETHLOBED
eGFR IZHA_THEICHEEZ R L.

g7 V7 2 il Control group >Hypoalbumin-
emia group>NS group & 3HEMICHEEZRD -
(®1). NS group @ 1 HRE EﬁFTiﬁm i% Hypoal-
buminemia group £ Y FEIZEMETH - 7-.

NS group TIIFIRAIZ AR L TWoBEFIZ 7 A,

MM Z ik LB ICHRELZ T L72BFIZ6 A
T& > 7-. —J Hypoalbuminemia group TI%Fl R

Al O,

o7z,

BEIEFI ONIRED & 2 B L bR

B. 24 BfEmE

Non-dipper @ #5 £ |3 -4 1fi. = % F \» T Control
group T 10/32 @ 31.2%, Hypoalbuminemia group
T 17/32 @ 53.1%, NS group T 23/30 @ 76.6% T &
Y, Non-dipper O#HE N AF EIZHEI L7z (p<0.01)
(BE1). 2 e #E Tt Control & NS group (24

BEZR DI (p<0.001).

3 BEMHIC 24 WRH] - FEERRR L IXINHER, PRBRH,
YR E L EBEERORD > -, FEIRREE ML E (2 B8
L TiX, NS group OFLIEH - il £ Control-
group L W HEIZE N T-.

HIEE AR PR/ 5 L IRE D P SR IT NG 3 - JRREH - S8
FEDOFT~NTT3HMIAEEZEELRDZ. IbiLE
NEZhO2HMTHLHEEZELZR Y, Control group
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24 B 58 (Chronic Kidney Disease: CKD) D IfJ£ H PNZEE) 11

%2 24-hour ambulatory BP in each group

Control

Hypoalbuminemia

Nephrotic Syndrome

Parameter (n=32) (n=32) (n=30) P-value
24-hour
Systolic BP (mmHg) 133+16 133+13 129+15 0.478
Diastolic BP (mmHg) 78+9 79+9 78+10 0.902
Mean BP (mmHg) 96+11 97+9 95+11 0.82
Heart rate (beats/minute) 71+9 69+6 72410 0.514
Waking time
Systolic BP (mmHg) 13817 13613 130414 0.131
Diastolic BP (mmHg) 80+10 81+9 79+11 0.792
Mean BP (mmHg) 10012 99+10 96+11 0.411
Heart rate (beats/minute) 73£9 7216 73410 0.785
Sleeping time
Systolic BP (mmHg) 118*16 125*£16 126+19 0.135
Diastolic BP (mmHg) 68+9 73+11 76+11 § 0.015
Mean BP (mmHg) 84111 9011 92+13* 0.03
Heart rate (beats/minute) 638 6110 67+12 0.107
Sleeping time/Waking time ratio
Systolic BP 0.85+0.07 0.92+0.09 § 0.97+0.09 T ** <0.001
Diastolic BP 0.840.07 0.90+0.08* 0.96+0.08 T **  <0.001
Mean BP 0.85£0.07 0.91+0.08 § 0.96=-0.08 T **  <0.001
Heart rate 0.87+0.08 0.85+0.10 0.91£0.10** 0.043

Note: Values are presented as mean==SD.
Abbreviation: BP, blood pressure.

* p<0.05 v.s Control group. **, p<<0.05 v.s Hypoalbuminemia group.

§, p<0.005 v.s Control group.
T, p<0.001 v.s Control group.

< Hypoalbuminemia group<<NS group DIz &l %
DT (FR2). FARAEIEINS group O HERKR/
I oD b 22 7% Hypoalbuminemia group X ¥ A &I
EoleZ EUAMIIHE CHEREEZRD R
7.

£/, EXBEE 94 ANTBWT, fEOERE
/RO RIIME T VT I ML AEBERADM
RERE{R 2o L7 (IUEH; r=—0.566, p<0.001, ¥k
R r=—0.577, p<0.001, F#J; r=—0.580, p<
0.001) (RI2A, B, C) . ¥ ifi & o> FE AR FRF/ 7 B8 FE D
b3 S-CrfE, eGFR L3 A B ARHHEEZRD R
- 72 (S-Cr f#; r=0.056, p=0.592, eGFR; r=—
0.005, p=0.962) . UHEHIM+ (S-Cr fE; r=0.041, p
=0.696, eGFR; r=—0.008, p=0.937), ¥L3EHAM
JE (S-Cr 1i&; r=0.079, p=0.447, eGFR; r=—0.016,
p=0.878) TH FERICA BMHEZRD RN -7,

ELICMmIET VT I ED 4.0g/dl LLF D CKD
BE 62 AT 38T b ML 0 B AR /50 BRI 0D b 3R (T
MEFT VT IMEEEERAOCHBERBREZ R L

§f, p<0.005 v.s Hypoalbuminemia group.
I, p<<0.001 v.s Hypoalbuminemia group.

(M AEH; r=—0.547, p=0.001, JE5EH]; r=—0.554,
p=0.001, F#; r=—0.560, p=0.001).
C. Heart rate variability

3 #EfE T HF, LF/HF 1% 24 B5, HEERE, BEAR
HTHEEZERORMo7. X 5HIZ HF, LF/HF
OEIRKY/ EEERFO LR S 3 M THEEZRD R
Motz (F]3). LaL, LF/HF OHEIRER/FEEE O
IR & i O RERR R/ ERRE O L3RI A B2 IE DO
MERD - (LHER; r=0.299, p=0.005, ¥E5EH; r
=0.312, p=0.003, F¥J; r=0.304, p=0.005) (KI3).
HF (2B LTI Rk OF BIEEE & 72 5> o T (IHEHA;
r=—0.103, p=0.355, $LIEH; r=—0.114, p=0.307,
EH; r=—0.108, p=0.331) (K4).

S 1 0D AR /B BRI D LR A LRSS & L
7o BEFE ST TIE, S-Alb, LE/HF O EIR /5 B
KDL R A ERBEERT Chol (R . IUHEL,
RN EIC DWW CH RBEDER TH o 1.
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E OB W O FE30%& F1E (2009)
Y=1.088—0.05X _
A. - B. Y=1.074—0.049X
r=—0.566, p<0.001 . r=—0.577, p<0.001
B 1.2 :
¥ 115 .
S 114 4
5 1.05 1 =
g 1 )
@ 0.95 o
2 0.9 1 %
§ 0.85 ] g
® 0.8 ?
-g 0.75 ] 2
$ 0.7 ¢ &
T T S ——————_— S 7 065 +———"rrrr - He
05 115 2 25 3 354 45 5 5.5 05 115 2 25 3 35445 5 55
Serum albumin level (g/dl) Serum albumin level (g/dl)
(33 Y=1.078—0.049X
B 1.2+ r=—0.580, p<0.001
= 1.154° o
5 1.1
_% l.O? :\ o OOO ] ® ‘.. i
w 0.95 s’ o
£ 0.9 @ o oQ) ® [ Cont
g 0.85 5 5 e &
S 08 el “nn ® Hypo
E [ ]
£ 0.75 o B O NS
g8 0.7 e M
2 0.65 ey
Z 051152 253354 45 5 55

Serum albumin level (g/dl)

B2
A. The relationship between serum albumin level and sleeping/waking systolic BP ratios in all subjects.
B. The relationship between serum albumin level and sleeping/waking diastolic BP ratios in all subjects.
C. The relationship between serum albumin level and sleeping/waking mean BP ratios in all subjects.
Circles indicate patients with Chronic Kidney Disease (CKD), dividing into two groups, based on serum albumin level (S-
Alb) : Nephrotic syndrome (NS) group (S-Alb<(3.0g/dl) indicated by open circles(O) and Hypoalbuminemia (Hypo)
group (3.0g/d1 < S-Alb < 4.0g/dl) indicated by closed circles (@). Open squares ([]) indicate Control subjects (Cont).

%3 Mean HF and LF/HF power ratio in each group

Control Hypoalbuminemia  Nephrotic Syndrome
Parameter

(n=29) (n=31) (n=25) Prvalue

24-hour mean

HF 19.7£10.0 20.6+10.8 19.1+13.8 0.832

LF/HF 2.07+0.61 2.15+0.63 1.90+0.58 0.312
Waking time mean

HF 16.5+8.3 17.8+8.5 16.4+9.9 0.792

LF/HF 2.31+0.66 2.33£0.72 2.05+=0.59 0.266
Sleeping time mean

HF 25.4+13.7 26.2+17.4 23.2+19.5 0.812

LF/HF 1.63+0.66 1.81£0.63 1.60+0.63 0.391
Sleeping/Waking ratio

HF 1.60+0.60 1.49+0.52 1.38+0.56 0.363

LF/HF 0.71+0.19 0.79+0.19 0.77+0.17 0.32

Note: Values are presented as mean=SD.
Abbreviation: HF , high frequency. LF, low frequency
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124 B K95 (Chronic Kidney Disease: CKD) @ IfilJF H PN Z5H)

Sleeping/waking ratio of MBP

13

Y=0.795+0.142X
r=0.304, p=0.005

O Cont
@ Hypo
O Ns

0.2 03 040506070809 1 1.1 1.2

Sleeping/waking ratio of LF/HF

K3 The relationship between sleeping/waking ratios of LF/HF and sleeping/waking mean BP ratios in all

subjects.

Circles indicate patients with Chronic Kidney Disease (CKD), dividing into two groups, based on serum albumin level
(S-Alb) : Nephrotic syndrome (NS) group (S-Alb<3.0g/dl) indicated by open circles (O) and Hypoalbuminemia (Hypo)

group (3.0g/d1< S-Alb < 4.0g/dl) indicated by closed circles (@) .

Open squares ([J) indicate Control subjects (Cont).

Y=0.929-0.017X

Ay 1.2 4
g 1.15 | o r=-—0.108, p=0.331
5 L1 o
o 1.05 4 (@]
. ® O#g. O
§ 1 Ce &C0
w 0951 O m§gO % o
: 0.9 - [J Cont
3 0.85 1 % o %‘:’ pA—
g > B Hoogene o @ Hypo
2 081 g B28%
£ 075 | o o O Ns
§ 0.7 - oM
¥ 0.65 T . T T T T )
0 0.5 1 1.5 2 25 3 3.5
Sleeping/waking ratio of HF

E4 The relationship between sleeping/waking ratios of HF and sleeping/waking mean BP ratios in all

subjects.

Circles indicate patients with Chronic Kidney Disease (CKD), dividing into two groups, based on serum albumin level
(S-Alb) : Nephrotic syndrome (NS) group (S-Alb<3.0g/dl) indicated by open circles (O) and Hypoalbuminemia (Hypo)

group (3.0g/d1< S-Alb<4.0g/dl) indicated by closed circles (@) .

% =®

L OF A~ ORFT, KT VT I o IE & &G
L 7= e R M D CKD Tl B REH3 el AR 7=
T BEpE s DR EEE )N 2V, Non-dipper @
BEENHEMN$ 5 Z EpRE . LIETL b CKD T
IXGFR MK T L, BH#RERENEITT 2 & &Mk
EEERRILZEPRESNTERLS0, —F
T, BERFMEREIZE O Tk GFR 23 BB~ 7= 4
TEWMET VT I VROBHTY, FERREOAIE
Th b HEMBREEIC XL EHBERENEZ 5
TERMESHTHAYY . Lnl, FEERBEO
CKD IZBWTIE, BHEREN LLBAIR o AL T BERE C

Open squares ([]) indicate Control subjects (Cont) .

OIfE B NEEZ DWW T OHREIT DRy, £,
CKD T AT —UREITL, BEBRE2OREIC
mHE, T BMRHMEY, BAGRKT, R#E
REER LI L0 BT AT R AEME T B A
WCHHEW . Lhl, —EEOIREREERICLS
CKD Ti, BHERERENHET L TORVWERTY
FICEFEHNREASC LY, ME7TALT I HE
BEEA R UV TIERTT 5. BAOBRFTH,
CKD#E# 62 A0 1 AREAREMET VT I
BIXAEERLAOMHBEBREZRD =—0513, p=
0.003), REAPEMAZ VR, MET7T VT I E
IETL, MBE7AVT IV EIIREARE WD
CKD OIEE0—fEKMmT 5L B b5,
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14 fE B OH #W H30% F15 (2009
4 Multivariate regression analysis for sleeping/waking ratio of each blood pressure
Sleeping/waking ratio
. Systolic BP Diastolic BP Mean BP
Variables - - -
Standardized Standardized Standardized
J coefficient P coefficient S coefficient
Age 0.006 0.961 0.002 0.986 —0.02 0.868
Gender —0.261 0.018 —0.215 0.056 —0.157 0.148
BMI 0.15 0.159 0.119 0.277 0.187 0.08
Serum Albumin —0.483 <0.001 —0.462 <0.001 —0.496 <0.001
eGFR —0.011 0.923 0.028 0.816 0.101 0.388
Sleeping/waking ratio of HF 0.059 0.625 0.143 0.253 0.102 0.401
Sleeping/waking ratio of LE/HF 0.366 0.004 0.423 0.001 0.392 0.002
Diuretic administration —0.045 0.765 —0.049 0.749 —0.053 0.721
Hitaty ULomiliypecicasive —0.097 051 | —0.071 0636 | —0.103 0.481
administration #

Abbreviation: BP, blood pressure.

BMI, body mass index (body weight (kg)/height (m)?) .

eGFR, estimated glomerular filtration rate (calculated by MDRD formula) .

HF, high frequency. LF, low frequency.

# Case of undergoing this examination one week or more after administration withdrawal.

REEENZWVIIEBTEBIARABETHDLZ LIFAE
MTHOY, CKDIZBITA2MET VT I AMEITE

BEOTFRERETIHIRFO—DLLEILND.

LEOF 2 DRFHC, RERPHEIZIVIERT LT
I v fEE S LI FEREIRIF O CKD 128 W\ Th,
BRERE DS LLER RO IR T U T BB > & 7R [ B S E B 3
AL, Mz TEEREAHMICL Y MFE7 VT
VE 3.0g/dl AT & EEIE T Licxr 7 v —EiE
Rt % 9" CKD #35 TlE 3.0<S-Alb<4.0g/dl »H
SEEICMET VT 2 EAME T L7z CKD B LY
Non-dipper D#EENEENNT 5 7201 T, KEFE
JEREOREG X LICEATLZ B FREINTE.
oIz, MIFT VT I AR E O BEIR R/ 7 R R
DR EAOHBEEGE R L &1L, KEEE
[EEOEAL L MET VT I EOK T OB E
P & SIZHIHT 5. S0z b L CKD TiRRE
HEE W) IEEBMER T VIE EREBEEREE N8 <
DI EPRBEIND.

AW CIHEE 2RI 2 BICBHEORE L
LT, eGFR TR MFE 7 V7 F=ExH iz
7o, BTERNCBRERESEIT LCBE b —#
WWEEND. ZORDRMEERE (fE o bR R/
REERFO L) DEWVRBEHEDE DML ET T
BHEREME LR D T, IE o MEAR /R BERF O FL 2R
L B HE (eGFR B X OV S-Cr) OFHBIBIfR 2 Maf L
. FORER, IHES, IEEE, FHO EoME
THHEEZRO o, T, ERBRSHTTH

eGFR XK MBEEICHBERFEERIF S 20>
e, ZTOZ XX, SEOMEEFITENTRDD
ATz IE B NE B OE WS BHEEEDEWIC X D
FEIVRNEWS Z L ERET S, 7z, CKD
B D eGFRIZF® Cor XV AEICIKMEZ T L,

MDRD T® eGFR 28 H AR ADOBEHELZIK RAED
STLEIDEEZLNEY. CKD B 62 A
T O MEORERK/REERFO R L Cor HHEZR
B o Tz WURER; r=—0.285, p=0.128, JLHEHL;
r=—0.232, p=0.219, ¥; r=—0.262, p=0.163).
ML E DR RERES S h 2B IL W E 725

WA S TVARWVA, BEMREE, 7Y
v AHERREE, R-A-A ROMEARE, NO A
R EVFERE L THESNTNB2S | g
REFEIEMBEEEOEREFLEELZ LN TE
D, CKDIZBWTHEMEEFEEOHT & LT,

WM O R B O MBI R 2O BEENRE ST
2™, ABPM X V& 515 033 ® RR BREOZE
BaEEEOI L CE L LF, HF (2 H B2
BN OIRBENBETME L THERAShLTED,
HF (B 23R iR TE B 2, LE/HFI3A0R - Bl A iddh
RIEBONT VAT I XA RIEE 2 5F 4 5
BELOVDATWSEY . KfedtkE flF B Tk
KM EREE & LF/HF [EOBENRZ < #E s h T
B2~ CKD #BH Tt Heart rate variability 23
B LTS ETHHRENEND . KIFFETIE, 3
FERSC HF 18, LE/HF {0 24 WA - SEREE « FEIR
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W - MEARAY/ B OLLRICHEBEZEZRD R 1o 1.

b bAREIOMEICRNT, DHEEIEEICH
5V, CKDIZBIFHMET VT I VEOKT

L BEMRESOMEIRD VW EELDN, TO
Z LT 3R TR Y b ME B NE B OEWN
7S RRIEE) & BEEA DN D BRI S,
LasU7eAs 6, LE/HF O RER M/ EER O 3R (1B
LTiE, SHMTEZOHEITEREEZRO P
2, EXGEE B TILE O EIRFE/ R ERR O kb
REFBREOHBBREHREDL. ZOZ LITK
T D FE B A BRAP RIS B AN TLIEE T 213 E R MR IE
EEORENB 2D LETRBTH. IHIC
BEFOM COREBREECAEEREELZRITL
720X, MET VT I B E LE/HF OREIR R/
BOlBRTH-TZ. MAT, KRBT, X
7 u—LEIZI T D0 O MEIR R/ R EEIR O Hr sk
7% Hypoalbuminemia group & W HREICE o722
LE, TR OO AR R A R TR B TUAE O FTRE M & R
B 5., ZOLSICAMI TS b/ CKD 2B
FAIET AT I MUEICEE - TR R R,
HEMREENREZRBERCERZVS Lt
B, DAL TMLENDOEELFE>TWA L ED
n5.

W EEEOHMFO R T, b v APkRE
FZEALELOE LT, A HIX GFR BMET 9
52 LY NaEtBEER £ T, MEOERSES
PERTLEL, BHROESPREREENR 25/ R
ELTHRBOERRBTLHET 2 Z & 2HE LT
B0 RKFFEIZ B W TIL CKD 2B AT v

7 X EAR R R & 5 < B L 2 D7,

ZOMF A ARFFRDOLTHLNCT S Z LR g
LEbND. Rk L7e X 5 I BEMREERILED
HFFO—E L IxBE b b, ABFE TOSHRER
TId B AR E O A TR EERE OB 2
3252 LI3# L. HaiZFoEFe LTRE
B X 5 Na BRTHENRK CTldZe s & HERIS
5. REAPMENOE T V7 I EMET T
5, MPFBEREEMNMET L, ERLEREOK
FThbl=y-TrXET v -THVRATR Y
FOTLHET Na OF RN TLHE L, Na OHEEEE
MNAET 5302 = ¢ Underfilling 3t & W D H%FF
WZxt L, REASHINC L 0 ESRMECUTNALR M
BV CHEERIC Na BRIATLET 2 Z & bl

HENTEY, Overfilling 7 & VWb T 5839
I ORE AP S Na BRIIZ X % Na 7
Bicky, WAOBZEOTLE, HodEREEC X
5 RER R OERR OTCHEMNE U, 4R E R
ENRRZ 5O TIE VLA THRTS. 25
7ZETn L, REAEEAZL BIERB1TL,
BT AT 2 U IMENEST L, [JAIRFIZ Na JEIEESE &
Wy, KEBEREORE LML 2D & H#HEH
END. LnLayb, AR CIERT Na HRit &
DT — #1372 <, NaHEEEE & R HEBFEEREORRS
HESNET SIS BOBRFABLETHD.

AWFFE T, CKD BEICRIT D AT aA REHE
PRERBBICEELZLTAREERDL Z L
ATFaA4 REDHDONREBEEEICEES S Z
LEEEBLT, AT AR, REMEIFCHES
DOBRFIIREI L LP0 FBER S ME B
WEENEEEZ 525 LBbiLd e, NS group
DR THEERZHNRL TWDHREITEERBED
TCTHRZSIEL, 1#ERELLED wash out DI
MAEZMEIT L. UL, Bl OREERNTRE RG]
Frloe i 3% <, wash out 314> T/ < ML/ B NZE
B R L TEES RIELETREE G HD. NS
group DH THEERIONARED & 5 6 A & NARIED
72N 24 A 2 BER T I O MERR /R BRI O bR
BT L7eh, BREEZRD RN Tz (IUHE
H#: 0.95+0.08 v.s 0.98+0.09, p=0.402, ¥L3RHI;
0.95+0.08 v.s 0.95%0.09, p=0.999, F#J; 0.93+
0.05 v.s 0.960.10, p=0.443) . F-EEIFHHTTH
HERBEEIIRO o7, FORDARPFRIZE
WU, BRIER O N IR X i E B NZS o~ R A
ik Bbini. L7z s, NS group @
7 NEFIURAN O H 513465847 L CTREZ T L7z,
F R A 1 i B P 25 8h % Non-dipper 2> & Dipper
~YT7 PERDTEDHRESN TRV, R
FELGIZEHMEBNEB~DEELE 2, NS
group & FIRFNB 5RE 7 A & FIRAIFER 57E 23 A
V243V C i O RERR P/ FE BRI 0D b 3R % [RAR 1 Eh ik
Wt Liz2d, 2 HEICHEBEEEZR O 20> 7o (ILHE
#: 0.95+0.07 v.s 0.98+0.10, p=0.482, HLIEHI;
0.95+0.07 v.s 0.94+0.09, p=0.815, F#J; 0.94+
0.05 v.s 0.96+0.10, p=0.587). FEREIFHTTH
HERBEEIIRD N7, FDlD, SEOH
FeCIIFIRAIRR 5 b UE B NEEI~DOEE D720
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LRbhk., BBz nExr7n—E2ET548
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EEIFRAEFEE L TCOHE Lo bE X
5. FIRFIOEEIZ L 5 Na JElHEEIC L > TH K
MBEEENLELRNE NI Z &1, CKD®
Na $EtEE LS OMFE BB L TWa 0O s Ly
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bHLHD.

CKD (2B TRE AR L S R R E
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FHAL L THDBWH, CKDIZBIFTAMET VT
VEN ERTAHZ LICX o T, MEHREBRN
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KT 7 2 e & & OF L7 JERE IR BT CKD
BE TITBHEREENET L O ARWNER NG,
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The Effect of Serum Albumin Levels on Circadian Rhythm of Blood Pressure

in Patients with Chronic Kidney Disease
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*Division of Nephrology, Yokohama City University School of Medicine, Kanagawa, Japan
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Background: In chronic kidney disease (CKD), renal
dysfunction is associated with a loss of nocturnal blood
pressure (BP) reduction. However, it remains unclear
about the circadian rhythm of BP in CKD with hypoal-
buminemia resulting from urinary protein excretion.
We evaluated the relationship between the circadian BP
rhythm and serum albumin level (S-Alb).

Methods: Non-diabetic CKD patients without pro-
gressive renal dysfunction (serum creatinine level <
1.5mg/dl) were divided into two groups, based on S-Alb:
nephrotic syndrome (NS) group (less than 3.0g/dl; n=
30) and Hypoalbuminemia group (3.0 to 4.0g/dl; n=32).
Age and sex-matched normal subjects with normal albu-
min level (more than 4.0g/dl; n=32) were enrolled as

Control group. Ambulatory 24-hour BP monitoring was
conducted in all subjects.

Results: There were no significant differences in 24-
hour BP among three groups. However, sleeping/wak-
ing mean BP ratios were significantly increased gradually
in the Control, Hypoalbuminemia and NS groups, in that
order (0.85+=0.07, 0.91£0.08, 0.96==0.08, respectively;
p<0.05 for respective two groups). A significant re-
verse correlation was observed between S-Alb and
sleeping/waking ratio of mean BP (r=—0.58; p<<0.001).

Conclusion: In non-diabetic CKD patients, loss of
nocturnal BP reduction occurred even in the early stage,

correlating with S-Alb.

Key word : CKD, serum albumin level, circadian blood pressure rhythm, ABPM
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