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Aim To investigate whether volume overload poses its detrimental effect on cardiovascular mortality through
Methods In this cross sectional study, 81 stable patients on continuous ambulatory peritoneal dialy-
sis (CAPD) in a single center were recruited. ~ Volume status was evaluated with extracellular water normalized by individual
height (NECW) , which was assessed by bioimpedance analysis.  Endothelial function was estimated by endothelial dependent
flow-mediated dilatation (FMD) of the brachial artery, which was expressed as the percentage change relative to the baseline diam-
eter. Results  There were 37 male and 44 female patients.  Their mean age and dialysis duration were 61 212 years and
20123 months, respectively. The FMD in female patients were significantly higher than that in male patients (9. 17% =+
6.23% vs 6.31% £5.01%. P< 0.05). TMD was negatively correlated with weight ( r= — 0.308. P< 0.01). bodv mass
index (r= — 0.242, P< 0.05), systolic blood pressure (r= - 0.228, P< 0.05), ECW (r= - 0.404, P< 0.001) and
NECW (r= - 0.418, P< 0.001).
sion analysis, calcium x phosphate (Ca x P) product (B= 0.422, P< 0.001), NECW (B= - 0.343, P< 0.01) and dialysis
duration (B= — 0.237, P< 0.05) were independent determinants of FMD ( adjusted R*= 0. 327 for this model) .

sion Higher NECW was related to worse endothelial function.

No correlation was found between FMD and other variables.  In multiple stepwise regres-
Conclhr
The results in this study may help us to understand the underly-

ing mechanism of volume overload leading to increased cardiovascular morbidity and mortality in dialysis patients.
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TheEZ L, K & Py B2 Th B ZEEL AL A0 L 2R
GBI — R EARED x2S e 1R
P T IE N B D REAE BRATHE FE 2 R

AT, H1R 0 25 30 i 75 G 52 I 5 19 3
7K )V ( flow-mediated dilation of brachial artery, FMD)
R P R T RE SR AR o ASHEIT B TESR I
JRE T B T A R AT 5 N IIRERI R &R .

1 SRMGFE

L1 FRIR

R AR BN R B AT B 81 B, HE IR AT %
FRET3INMAHE; QrdE A FTEEF( Y
RN~ IV); WMAEZRERRESH. ZHAEL
ERCEZER 2k,
1.2 ZNEYIE BRSO ES 24645

BEAA A % A Y w44 AL (Xitron
Technologies, San Diego, CA) Ml & . £l & & # 8 &
B RE(TEERRAEENEEZRNEER), £
BEERE THTEZENE, FRA25C, BF-F
EMK R 15 min, W 5 AR 4 A T & 2 B M F %
TH,FHEE RER AFRMARZRA . FeH
RE, 2T E 2T & 40 I S AR (extracellular war
ter, ECW) « 48 i, 14 7 ( intracellular water, ICW) « & & &
£ (totakbody water, TBW) & ##E. XA & &mArL i
28 L4 (NECW) U 3k R Bk 25 B4R .
1.3 MRASE KR AN E

REFEAMLE, i RA M EE A 35 HOE,
MEXRAEMEE, o EtFwHERSE 45
am, W& M JE, Fl 7 MHz 4 [ 8L ) H L5 fk, W&
Rl Rk B A2, w2 R E W s E UL B4y 50
mmHg, FEL#7 B 50 fk i S min, Bei 3K A, 2745~ 60 s
EBRRMNEEAEKAR. FMD= (Tl EEBEKRNE
- EREABNR) AN EENE % 100% . LL
10% & % 442 FMD &9 F-1&, H A H X 27 U 10%
18 2 FAE AR T 50 5 B R 91. 5% HY SR Au
95% # 4 T o B M, FMD< 10% # 4 A\ 5 % FMD
4, FMD 210% # 4 \IE % FMD 4.
1.4 MIEHNE

B AHE R £ 4, AT B R
B ERNNE T E. BEZEARAKEEL.
LB FE TR CELWE A F#LKE 10
min &, #AZREWRKAER oL E+#HAT L ENE,
ot BB R A B B ko R B B 2
7 2K U & B 18] 8] F§ 2 min.

1.5 BEEHERER

W = 25 o9 7 o~ b R RSB Sk FEL BT 5 45 7
FAl M E R KRR A F RKE O
R o ZARFEBTA . RELZALGRNEXAHEFR
TAEHLAMNZE MR Z H A E (defined daily dose,
DDD) it H A it H o
1.6 HEHUEIRFFQMFNEN 7T 57 41T

ARFREENE FEaEa, HEGENE
&8 C K& & (hypersensitive serum C-reactive pro-
tein, hs CRP) . # €W 4 38 47, 20 i & & & il
BF 45 Rt 8% 81 AR 7 i AR EAT R - R
KRN T EEROR LR PR R R FRE
HKyV W, & KyV(KyV) B35y B E ATKYV
(pKy'V) B3 W KyV (KyV) #4520, K& 45
KA Watson” s /31T H .
1.7 FHESH

£ 1 SPSS11. 0 Seit $k tr 24T 247, i E A A
v ts %, R A B AR, HA T ER
FHRAE IR R, EHM KA RA X
e, ZTEEALMATHEZIMD 5EEC X EZLH
WA R, TR A MARARXREE, U P<0.05 4%
-

2 &R

2.1 —fR&ER

81 NIk, 454 61 12 %, B 159 18
cem, TR HL 24 13 ko/m®, BHTRS 20223 H . H
HRIE I B NBR B R 20% , BRI & 26% , IR
5 16%, 18] FPE S K & 16%, JRRANH & 21%; H
67.9% HEERA TR, b &Rk 24 &
38.3%, B S AR FH ¥ I &7 28. 4%, 45 4 P A &
46.9%, B (5 2.5% (K 1) .
2.2 MARNTSHT KRNEFRTEZEHILLER

81 BNk B F ., A 20 11(25%) A FMD 1EH
#, 61 l(75%) N FPMD 5% &, B 2 (W% A F 1%
Z5. FH IMD ABHEZ, MIXmEHEEZ, A
hs CRP HINECW S5 8] i 5 T FMD TR H 4, B E
IR B B AR T FMD IE R 2. 9 2 JA) ik
£ LB K JEHE T g 5% B DiRE . DDD K & Ky/'V 3513
HFHEZER(EKI,
2.3 tEXFEYASHT

FMD 55 A 5 | 44 5 48 B W 46 15 M NECW 22 [
Y H M, FMD 54585 . hs CRP. L85 . #8157
BRI IE RS Thie M KyV Z 8 B AR e (=
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2) . IMD 5HEZEZ RWHAXEE— P H 2T E
[l AR Y BEAT 0. B, FLIACA AT REXS FMD 7=

SR A BN, T B OB etk = 1, B =
0) AF IS A T F B BE SRR E L (B 2= 1, =
0) VEHTEE (X log 1H) « & Fs 24 1) 4 FH 4% 00 ( TR (A 2
= 1, fi= 0) ESBEIRA it =18 S RH [ B = %5
HRE A K% AR 2L hs CPR (B log &) Kt/ V<
pKy'V Ky V 1R EHAT G 1. 25 R K
R R (B= 0. 442, P< 0. 001) \NECW ( B=
- 0.343, P< 0.01) JE#Ti¢(B= - 0.237, P< 0.05)
5 FMD HSe(HR R IEJE R*= 0. 327; % 3) .

* 1. IlmRER

~ 1EH# FMD 4 FH FMD 4

LR
(n= 20) (n=61)

FR(F) 63 *11 60112
B 20% 54.1%"
B PR 15% 37.7%
hsCRP(mg/L) 3.5%5.5 11.0%35. 6
NECW(1/m) 8.08%1.15 9.8612.01"
45 1 3 A7 (mmol?/L2) 3.95%1. 10 3.29 0. 89"
TR B (mmol/ L) 1.75%0.38 1. 53 £0. 36
M85 96 B (mmol/ L) 2.234+0.25 2.16 £0.33
T4 FE (mmol/ L) 140.3£3.0 138.1%3.5
5 /R 2 1§ ( mly/ min) 2.17%£1.89 2.15%1.43
4 i (mmHg) 138 £19 143 27
& 9K F (mmHg) 79 12 8312
ik & (mmHg) 59 %22 60 £22
DDD 1.88%1.32 2.46t1.64
LT 0.71%0. 10 0.75 %0. 15
I AY 0. 54 10. 47 0. 63 £0. 81
pKyV 1.31%0.75 1. 36 0. 49
Ky'V 1. 88 £0. 49 1.99 %0. 68

a ¥ P<0.05 b A P<0.01, 5IE% FMD 418

3 i

AWFFed, FMD 5 NECW fEfEAHSS . AEHFIE
—UVE AR & 5, NECW. F5 il iE it b 5
FMD #iK. EANERERRKIEN EH PR R
b FMD 2 [8] f AR S M o 3 4F R 25 20 4 4 77 10
PRSI 2, {H X 2% 58 £ AT o] A O i A
RGN 7RIEA IR Z . FMD AL B IFE N 2 3
REMEE ik, BA R — SR ™,
I FMD R 88 22 i B T VP P B2 TR

F2. ZREVEASH

A MR R P18
FR( %) 0. 123 NS
hs- CRP(mg/L) - 0.036 NS
EHTR () - 0.136 NS
5 15 ( em) - 0.201 NS
T (kg) - 0.308 < 0.01
1 5 16 5 (kg/m?) - 0.242 <0.05
WSC4 1 (mmHg) - 0.228 < 0.05
7 5% & (mmHg) - 0.139 NS
Jik % ( mmHg) -0.17 0. 129
DDD - 0.183 NS
ECW(L) - 0.404 < 0.001
NECW(1/m) - 0.418 < 0.001
4% 9 FE (mmol/ L) 0. 136 NS
I IR (mmol/ L) 0.12 NS
5 R AR 0.192 NS
I 47 FE (mmol/L) 0. 152 NS
B /NER 2 5 P8 (ml/min) - 0.095 NS

=3 ZRLEMEVASH

A B 95% ] {5 [X 8] P KIFfHR
R 0.442 1.168~ 3.806 < 0.001 0.193
NECW - 0.343 - 1.637~ - 0.321 < 0.01 0.284
FE T -0.237 - 0.113~ - 0.001 < 0.05 0.327

NECW J9ft4 2 B2 520 FMD (AL, B #id)
SRR — L HEN, FTRE R UL LA A . E G, A
B AT DOE I B R ) SRR E N B . A SR
RiE, eI &2 T FMD B B T o s 2 ) 1E
W, MR R NI N B G 0 ) 4
R REBAE G RPN KD 2 S8R L (R
RN LI ZELRE Z B . BEAM AT, &
Z JuE A5 B, s A&7 5Kk 5 FMD J6 B B AH 5%
P, PERTER B 5 faf AP B2 DhRE L 2 Al AT B
HENHINMAFLE. o, FEBNA A RRELE S
RIERV VIR RRIAF N L IR AR R
g AT LS e i 15 0 DR 50 4E B N B R g
gl RAER KA . RN, RSN BE T, &
FERT A S8 shae HEL Y . EAT R, he
CRP 5 FMD  [A] £7 75 AH G 1 10 45 SR ABL~F- S REFRAT]
H0f 87 S NTTICIN S 0 i P S sk 5 1 g s g 5P|
#J5, hs CRP Fl FMD 2 [RIBA Shor Al et A,
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KT RIS TMD Z B (R R, W75 Zidk— 5 1t
T AWFFCEE BRI, 75 B I BT 2 & v 5 1 2fe #
5 FMD Z A IAH IS, XA RS DRSS BRI A58
L= FE—MEF R, JER MRS AR RE T
BH G B4R, A ThAE R ZBER . R
TE 5 IURE 28 3 P EAT BRI 060 15 IR AR 45
W T H RS R A — B0 R D AT 4, B
AT — 2D T 5T DL E X — [l

AT FEAN T e G A7 E — SRR . 75, AR
T T 0K HE S NECW A1 FMD 2 Al )2 R B A —
SE IR R BR 1, PR 9 8 W T 0F 78 ke T BRATTAS AR HY
RIS R Hk, B RRBLIE P
WP AT Ik S AERS H il =8 I OB R R 4R
HESMXY . AR b BRRZIRANE, i
Sl RS L AT AR B B PRPDIRES L L KT B R 24
WA FH DL R AT 78 43 1 S AR AE 22 e Rl VA o i R A5 2
THRIE, HR AT BB TE — S R AR A R & .
(BRI NI T R 1 R IR 24 78 38E— 25 [ T S T i A
B LUIESE .

B2 A AT R B AR 48 Al B AR 3 AT R o
NECW 5 FMD FEEE VIR R, FERTERERE T,
O IV () BE T2 3] 6 -5 25 8 47 A 3 B0 P
RERILAE R R
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