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[ ABSTRACT] Aim  To explore the influence of brachial-ankle pulse wave velocity (baPWV) on the urine protein.
Methods A total of 5440 participants who were aged over 40 without previous stroke, transient ischemic attack ( TIA)
and myocardial infarction were randomly selected from serving and retired workers of Tangshan Kailuan Company in 2006-
2007 health examination, among which 5012 participants with integrated data were recruited into the study. Urine protein
and baPWV were detected. Grouped baPWV using quartile group. The influence of baPWV on urine protein was ana-
lyzed by Logistic regression. Results Compared with the first quartile group, baPWV was a risk factor for positive u-
rine protein, OR values were 0.778 (95%CI was 0.463~1.309) , 1.323 (95%CI was 0.834~2.096) and 3.172 (95%CI
was 2.122~4.741) ; and adjustment for age, sex, TC, TG, HDLC, LDLC, DBP, SBP, FBG, smoking, and drinking,
similar results were obtained, OR values were 0.663 (95%CI was 0.424~1.036) , 0.977 (95%CI was 0.640~1.491) and
1.682 (95%CI was 1.073~2.637). Conclusion The increase of baPWV was correlated with urine protein. The in-

crease of baPWV was a risk factor for positive urine protein.
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ot 3R PR BOA R S T SO A e 15
WIgRTR , SO TR /N BR B M I PR 1A SR A
ERERIEMET AR PWV BN 5 6%
VR RAR OGRS f
IR BEAR PWV AT/ il 28 LR ¥ 726 A
T BT S AL O A U A AR
H— e A PWV 5 IR il 8 1 AR SRS,
BEARHF A 1L T 2 (S AT A7 BRITAT 23 W] £
FEGR R T AR GO0 AT T baPWV X H
HEHIRIF I,

1 #ERIFE

1.1 FERSRIE

2006 4 6 H E 2007 4 10 A & 2008 4+ 6 H =
2009 4 10 A m PR E R JT R E E R IR &
EER FTRERXREER FTRELEER FFEE
RIWER FTRAEEER FFEMAE R ER, IR
BEREER FRIRXRHER FREK>KF 11
KEK S m, %t I3k & B 7 IR R B B AR T 4l 3
177 R R,
1.2 #HRBAT

HEHERAFHERIZERE FIEKLH
FaEE 5 B0 B9 AR T 2009 4F 12 A A 5 JF 3 £ A
2006 ~2007 4F J& f F R4 B9 BR T W 4% BB 2005 4F 4
E 1% A0 REFH40 5 U E2E A T HH
freE bt ) REE T Y — N B LA
2 FE LA B FF o 5 L BR T 4E o W A, 3 T 2010
~2011 FH M BEABHATE Z KRB RER, N
g OBA AR, Q& FR,OFH =40 5,@
NmB ) TG, TUT R %EH, O &S A
HRHE, HrirE. OQF R ERRIRETIRE
H, QB EAR DM FEF(FLFEREBREEE),
EEMNE DL E CMERNAR, OFRES
mAF R,
1.3 —sERE

AT FRE R AR E 7 %5 B X
[13], & M E & X H: & % & ( systolic blood
pressure, SBP) =140 mmHg #7 ( = ) 47 5K /& ( diastolic
blood pressure, DBP) =90 mmHg =t SBP/DBP <140/
90 mmHg, 18 iE 78 At A 38 Mo & 25 477,
1.4 baPWV UE

RS A REST (FE)ARAEEFH
BP-203RPE 1l M % fb b ik # {6 & 0 % & % &
baPWV #18, #h & % % il R4 22°C ~25C = |4,

WEHTEZRFE AR, RE 5 min UL B, ALK
HHA R 8 REREELFEK, AN
BN ERFLHE, EMTFE,RFFOHLEET
SR, K G R R A AT B RT BROR
PEME A ERRA N ERL S M, TRERE
B 2~3 em, TRHEH A EFELT TRAM, #
WTEENEI~2em, CEXRELEEETIHHN
MR, AERBIRAFCERERE HEMLZRAH
EAMNERARBE _RBEREIREER, 5F%
B IR % 2 E ¥/ FRE (1993 5) 8y ] W Ar
Y, baPWV < 1400 em/s # B B b ik % & E %,
baPWV = 1400 cm/s 4 J& B 20 ik 7 A4, B2 A 7 M
baPWV # 1y 8 KB HAT 247,
1.5 SKIRER

EREZFERST, RER# kiS5 mL & T4
EDTA E 24 & %8 T 3000 t/min # 4 10 min, B
FE@E, 40 NEFTMNE, EHHFHFNE L
RIRAAE KR XH[13],
1.6 RERNMNE

Yok R AR KM 10 mL, % FHR A ZH K
HRESHBF, KRARKENEREA,
1.7 FitEFH*E

TRmEAHERKFHERE ERFEFIER
SEEAnHE 5 L B9 A BUBE A EpiData 22 2 oL B4R
B RR Ay N, 3 FF R R Bl o 4 2 B E
RAFRRSL, BA SPSS 13.0 #4741t 3 447, it
EXM Ures EF, FHALARURRXA LA Z T £
LT BB E R ETR, ZNLEXA X &
I, KRR & EHE L baPWV K& A
6] By A0 % M, R A Logistic [E V3 ¥ Ad J¢ # AL 4 A7
baPWV foi JE Xt R EEF MK EER, KA % H
% Logistic )T 4 #7 baPWV 3t & & & B % 1 , P<0.
05 HZRALKITFENL,

2 & R

2.1 —REER

TES I 2006 ~ 2007 4F B fd FEAAK i 101510 ]
YT Hp e b A e s v i B 5852 B4 Ry F 53 X
5,58 S =R A FRARAS 17 R 5816 ], Hoh 376 il
AFFE NIEPRER S BR . TEANAWTTEIY 5440 i F
FEXT G, 218 ] baPWV FEREIRTEEL 210 R E
GOBHER R | e BN AGETH oAy 5012 4], PIASHITE
FENHEH baPWV BEEME A 2041, P XS baPWV 1)
ORI U o A B AL, B — o3 S R baPWV <
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1310.25 em/s, 28 — 43 41K 1310.25 ¢cm/s<baPWV
<1499.0 em/s, 5 =43P 2H K 1499.0 cm/s<baPWV
<1776.75 cm/s, F VU 5> L 04 baPWV > 1776.75
em/s, AFEIE PR SIE [T (total cholesterol, TC) |
15 4% i R 25 1 BEL &1 ( high density lipoprotein choles-

R 1 ARABH—RER
Table 1. The general situation of the study population

terol ,HDLC) fik%% &£ fi5 2 1 I [ 8% (low density lipo-
protein cholesterol, LDLC ) . DBP . SBP | 75 §& Ifil #
(fasting blood glucose, FBG ) LA S W Al & e A5 | A IS
HHH RE AT AN ZRA G 72 L (P<
0.05;% 1),

baPWV &5 —43; 2

baPWV 55 — 43 2

baPWV 5 =42l baPWV 5 DU i 4H

H (n=1253) (n=1261) (n=1245) (n=1253) P

IR () 47.53£6.10 50.84+7.55 55.89+10.20 66.98+12.01 <0.05
HHECH)) 553(44.1%) 777(61.6%) 840(67.5%) 896(71.5%) <0.05
SBP ( mmHg) 116.13+13.51 126.15+14.25 136.18+16.43 147.68+19.78 <0.05
DBP ( mmHg) 77.86+0.91 82.86+9.74 85.72+10.96 85.51+12.10 <0.05
TC( mmol/L) 4.85+0.85 5.06+0.95 5.15+1.06 5.23+1.12 <0.05
LDLC ( mmol/L) 2.48+0.65 2.69+0.70 2.71+0.89 2.65+0.79 <0.05
HDLC ( mmol/L) 1.68+0.50 1.60+0.41 1.59+0.43 1.61+0.46 <0.05
FBG( mmol/L) 5.20+0.86 5.41£1.20 5.76+1.64 6.06+1.99 <0.05
W2 8 (1)) 329(26.3%) 472(37.4%) 480(38.6%) 352(28.1%) <0.05
RS (i) 296(23.6%) 466(37.0%) 487(39.1%) 422(33.7%) <0.05

22 AREZES baPWV RREBRBRHEXSH

T b A T AT A ) A AR e D AE DG 43 BT R
baPWV 55 PR 25 1 /) fi AH ¢ R EUR 0.1(P<0.001)
S5 LR baPWV A5 PREE FIEARSC
2.3 FMRZEBM Logistic B35

FERY 1 4% baPWV PO 537 4341 A8 5 Fll SBP J —
H IS B I53 JH AR EK Logistic [FIH4HrH, 45
/R baPWVXSBP 2 JRE A R ER R, #
K12 %% baPWV U4 5341748 50 A DBP e — 3 18
H IG5 A AR 2R Logistic [ 204 45 5 i s
baPWVxDBP & /R 13 1 fa s R &, 45 R R
baPWV LI % R 25 1 04 52 Wi 7 76 58 BAE (3R
2),
2.4 HNREARZEZE Logistic EIF4 47

A 1. UPRER FIAE A DR AR o (R 2R 1 B PR TR
J 0, JRE A BHERRE N 1), LL baPWV {4 P4 43z
SPAAE R H AR i SR R 4 Logistic 115 23 A7
baPWV XJJREE FH M52, 4558 PR baPWV 557453
FL4 R PR EE 1 BH M S IR 3R O OR B 2R 3.172
(95%C1 A 2.122~4.741) ;#EH7Y 2. FEREHY 1 () Al
PR IE T AR M5 ' TC (HDLC \.LDLC .DBP |
SBP \FBG LA KWl kil 5 , 45 R S 7R baPWV 2 U
S3r AAT A R A B PR fE B R 2, H OR (B R

1.682(95%CI 4 1.073~2.637;%% 3) .,

3 3t it

baPWV (1) JC A1 45 a5 B Ay 1 356 A A B ik e
T P88 A P A o . baP WV AT Ji R 1fi 5 B T RE A ik
AR A5 RIS 2 A Sl ke JEE B8 0 Sk i 1R TR 1
FER R S baPWV 3 I 75 X 52 0 7 40 2 g
PE B BURSE bR IR E A A R e WARGE

BATWFFE & B, B2 baPWV ARSI, R 26 17K
SERIPREE PR A R R A 5 T3 baPWV I
A3 20 PR AR 1 BRI B 50 880500 A 33,26 ,43 99,
PREE 1 BH M B 4 8 0 00 h 2.6% .2.1% . 3.5% Fll
7.9% . W52 L PBEE PWV ARG I il A RE B ik
MG, JREE BN AR PR 2 A 5
A2 Logistic [MJA 4341, baPWV 2 JR 25 (4 BHE Y
fER I Z, H OR {35128 0.778 (95%CI 4 0.463 ~
1.309) .1.323 (95% CI & 0.834 ~2.096) Fl 3.172
(95%CI h 2.122~4.741) ; HAZIE T4E# M5 . TC |
HDLC .LDLC .DBP .SBP .FBG UL KW Ml ARG I , 45
L, H OR {H 23 51K 0.663 (95%CI Ky 0.424 ~
1.036) .0.977 (95% CI 2} 0.640 ~ 1.491) F1 1.682
(95%CI 2} 1.073~2.637) , XLELERLRZH] baPWV
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3 2. baPWVxSBP baPWVxDBP % B X{FR & A £ N7 Lo-
gistic ElVF 453> H7
Table 2. Effects of baPWV xSBP, baPWV xDBP interaction

on urine protein by Logistic regression analysis

AR B Wald P OR 95%Cl
A —
baPWV -0.648 1.972 0.160 0.523 0.212~1.292

SBP —-0.006 0.215 0.643 0.994 0.970~1.019

baPWVxSBP  0.007 4.076 0.043 1.007 1.001~1.014
PR
baPWV -0.631 1.495 0.221 0.532 0.194~1.463

DBP -0.032 2.318 0.128 0.968 0.929~1.009
baPWVxDBP 0.013 4.457 0.035 1.013 1.002~1.026

% 3. HMREZEBKZ E R Logistic EJ3 547
Table 3. Influence factors of urine protein by multivariate

Logistic regression analysis

R —

baPWV &5 /34l -0.251 0.892 0.345 0.778 0.463~1.309
baPWV 25 =434 -0.280 1.416 0.234 1.323 0.834~2.096
baPWV S04V 1.154  31.652 <0.001 3.172 2.122~4.741
R —

baPWV &5 /34l -0.411 3.260 0.071 0.663 0.424~1.036
baPWV 25 =434  -0.024 0.012 0.913 0.977 0.640~1.491
baPWV S5 P04 4H  0.520 5.142  0.023 1.682 1.073~2.637

B Wald P OR 95%C1

il

AP 0.197 1.539 0.215 1.218 0.892~1.662
531 0.108 0.396 0.529 1.114 0.796~1.557
DS 0.432 8.366 0.004 1.540 1.149~2.063
FBG 0.819 26.540 <0.001 2.268 1.661~3.098
TC 0.493 10.914 0.001 1.637 1.222~2.194
LDLC -0.550 8.078 0.004 0.577 0.395~0.843
HDLC 0.197 0.538 0.463 1217 0.720~2.058
WA 0.452  7.745 0.005 1.571 1.143~2.160
el -0.064 0.156 0.692 0.938 0.683~1.289

Ml Bk =1, =24k, =60 ¥ =1,<60 ¥ =0;TC: =5.7
mmol/L=1,<5.7 mmol/L=0;LDLC:>3.3 mmol/L=1,<3.3 mmol/L=
0;HDLC:<1 mmol/L=1,=1 mmol/L=0;FBG; =7 mmol/L=1,<7
mmol/L=0; WA . ANWIH =0, Wk = 13 2R3 . AR =0, 1Kl =1,

SRR R AR B A VRS R R T BE K I 4 Bl
ORGP RAAR B O 0O 355 A & A A8, o e B
baPWV 2 J5 4 P v I 8 35 4 A o B BR 114 2k
SETRM B S FERZ I R AR A B 3R Logistic [#]
JARERIE H 43 H7 , baPWV 5 SBP FefH baPWV 5
DBP FeFI 25 Bl 2 baPWV 14 25 1 16 16 [ 5,
OR B394 1.007(95%CI 3 1.001 ~1.014) .1.013
(95%CI 4 1.002~1.026) , X LE2E L F B baPWV FlI
I X PR AR s A7 e 28 HAEH

BATIFITE LR, B baPWV A3, FBG Al

I AR T, 3ok 6 PR 38 A ] BB PR B (9 XU
Logistic [HIAAERI S HT i IE T 3k 2 KU I K 5, 25
AR FBG M AT 2 PR 2 1 i fG R B 3, 3 OR
43514 2.099 (95% CI 2 1.458 ~3.021) . 1.671
(95%CI N 1.196~2.335) . BF5% & ¥ i L6 B 2
BRI IR TR A M BB AL 46 /)N, DR F 2 1 HE T 3
T D i R R P R P R Y U R
HTEEOT OB X T PR R A S R R
TR AT W K 2 S

FATHIBI 5 A B AR 2 PR R 11 BH A 9 A8 5 [
=, HOREN 1.526(95%CI } 1.054~2.211) , #f
FE R IR B I £ R R 5 AR DR S E AR G TR
A A B S T O AR o AR B B TR
o= RN N U = WA Bl A B S | WS B
R 1 =2 ) St TEAE D

baPWV H4H 5 8 P FRIG I if A5 Ak 22 [8] 4H ¢
A ELARHIL v A5 28, 1T RE S5 W S AL 2R 7
AAANEIAG S Y il AR R S | a3
BEIN RS SO 2R L Sl kAR AE 8 o £ Bt
557 PN R DI RE R A, 1457 P B2 Ty e B i ml L o
I A A AT e ek A2 5 | 6 2 Ik RE 98, DTG-S 303
JUCRE 38 T, L M /N G R S0 /N e
BB ERN , AR A A A

[ &% 3CiHk]

[ 1] Nakamura U, Iwase M, Nohara S, et al. Usefulness of bra-
chial-ankle pulse wave velocity measurement: correlation
with abdominal aortie calcification [ J]. Hypertens Res,
2003, 26 (2) . 163-167.

[ 2] Cruickshank K, Riste L., Anderson SG, et al. Aortic pulse-

wave velocity and its relationship to mortality in diabetes

and glucose intolerance: an integrated index of vascular

function[ J|. Circulation, 2002, 106 2 085-090.

van Popele NM, Grobbee DE, Bots ML, et al. Association

between arterial stiffness and atherosclerosis: the Rotterdam

Study[ J]. Stroke, 2001, 32. 454-460.

[4] AFALLHs - KOS, ATEEN - HFR, HHKESR - ]

S T v i s AR i R A I A 5

JEH.ONESE R ThEEMCE AR [ 1], b E 3 Tk a4k

Zki, 2015, 23 (9) : 902-906.

Washida N, Wakino S, Hayashi K, et al. Brachial-ankle

—
W
[

—
W
[

pulse wave velocity predicts silent cerebrovascular diseases
in patients with end-stage renal diseases [ J]. Atheroscler
Thromb, 2010, 26: 17 (2) . 165-172.

[6] Kim BJ, Lee HA, Kim NH, et al. The association of albu-
minuria arterial stiffness, and blood pressure status in non-

diabetic nonhypertensive individuals[ J]. Hypertens, 2011,



CN 43-1262/R " [E sh ik fb 4 2016 4555 24 556 9 ) 943

29. 2 091-098.
[ 7] Karalliedde J, Viberti G. Microalbuminuria and cardiovas-
cular risk[ J]. Am Hypertens, 2004, 17 986-993.
Ford ML, Tomlinson LA, Chapman TP, et al. Aortic stiff-

ness is independently associated with rate of renal function

(8

[

decline in chronic kidney disease stages 3 and 4[ J]. Hy-
pertension, 2010, 55. 1 110-115.

[ 9] Ishikawa T, Hashimoto J, Morito RH, et al. Association of
icroalbuminuria with brachial-ankle pulse wave velocity:
the Ohasama Study[ J]. Hypertens, 2008, 21 413-418.

[10] 5K bR M 5 Ik S0 28 MR DR 285 e 5 5 Ak 2 i
PR X R BFFE[ D], B H K%, 2012.

[ 11] Hashimoto J, Tto S. Central pulse pressure and aortic stiff-
ness determine renal hemodynamics: pathophysiological
implication for microalbuminuria in hypertension[ J]. Hy-
pertension, 2011, 58 (5) . 839-846.

[12] R gt AN B Ak ge it m/l. b BN E Se 48 %
(2006) [ D]. HES I AL, 2006; 74-76.

[13] Koenig W. Update on C-reactive protein as a risk marker
in cardiovascular disease [ J]. Kidney Int Suppl, 2003,
84. S 58-61.

[14] Mancia G, Fagard R, Narkiewicz K. 2013 ESH/ESC
Guidelines for the management of arterial hypertension:
the Task Force for the management of arterial hypertension
of the European Society of Hypertension (ESH) and of the
European Society of Cardiology (ESC) [J]. Hypertens,
2013, 31 (7): 1281-357

[15] Chobanian AV, Bakris GL, Black HR, et al. Seventh re-
port of the Joint National Committee on Prevention, Detec-
tion, Evaluation, and Treatment of High Blood Pessure
[ J] Hypertension, 2003, 42 (6) : 1 206-252.

[16] Munakata M, Nunokawa T, Yoshinaga K, et al. Brachial-
ankle pulse wave velocity is an independent risk factor for
microalbuminuria in patients with essential hypertension;
a Japanese trial on the prognostic implication of pulse
wave velocity (J-TOPP) [ J]. Hypertens Res, 2006, 29
(7). 515-521.

[17] Al 52 ut, EAESE. ) o w0 AR AR 1M 45 Py
BEUIRE B S kAT YA S BE RO C R [T ], I Bk
ke, 2014, 22 (5) : 472-476.

[ 18] National Kidney Foundation. KDOQI clinical practice guideline
for Diabetes and CKD: 2012 update [ J ]. Am J Kidney Dis,
2012, 60 (5): 850-886.

[ 19] Riister C, Bondeva T, Franke S, et al. Advanced glycation
end-products induce cell cycle arrest and hypertrophy in
podocytes[ J]. Nephrol Dial Transplant, 2008, 23 (7): 2
179-191.

[20] Abdelhafiz AH, Ahmed S, El Nahas M. Microalbuminuria:
marker or maker of cardiovascular disease[ J]. Nephron Exp
Nephrol, 2011, 119; 6-10.

(217 BET7H, KRAEAS, MRk, 20748 il fd HEAA A X S B R
ok A S T B A9 o A (7). I Bl K R A 2 A
2014, 22 (8) . 803-807.

(ME3CHidE SCEM

(E#EF 918 W)

[11] Chiou CS, Lin JW, Kao PF, et al. Effects of hesperidin
on cyclic strain-induced endothelin-I release in human um-
bilical vein endothelial cells [ J].
Physiol,, 2008, 35(8) : 938-943.

[12] Raza H, John A. In vitro protection of reactive oxygen spe-

Clin Exp Pharmacol

cies induced degradation of lipids, proteins and 2-deuxyri-
bose by tea catechins[ J]. Food Chem Toxicol, 2007, 45
(10): 1 814-820.

[13] Kamiya K, Satake T. Chemical constituents of Baeckea
frutescens leaves inhibit copper-induced low-density lipo-
protein oxidation [ J ]. Fitoterapia, 2010, 81 (3):
185-189.

[14] Moi P, Chan K, Asunis I, et al. Isolation of NF-E2-
related factor 2 (Nrf2) , a NF-E2-like basic leucine zipper
transcriptional activator that binds to the tandem NF-E2/
AP1 repeat of the beta-globin locus control region [ J].
Proc Natl Acad Sci USA, 1994, 91(21): 9 926-930.

[15] Toyokuni S, Akatsuka S. Pathological investigation of oxi-

dative stress in the post-genomic era [ J |. Pathol Int,
2007, 57(8) : 461-473.

[16] WRF5UR. BTFEAfyT X m i Ag & I e E A0 80 K
E R 6 £ L 5 T I 3R % L PN B T RE R 52 i)
[J]. "PEZIKE 2R, 2012, 20(9) : 849-851.

> collar

[17] Sykiotis GP, Bohmann D. Stress activated cap ‘n
transcription factors in aging and human disease[ J]. Sei
Signal , 2010, 3 (112): re3.

(18] i e, Mgk, sk iR, 45, Bl 25 Fr 2B 5 B+t
AT 5 Gy IR G AL S AR IURE M RAF 5T 0]
TPGBELS A A4, 2014, 34(9) : 1 059-063.

[19] #L5fR, WFBHE, KA, . FRIRE AR BERTT 5
I IS A< LAY 313 9 RS [ )], v BE Ak,
2013, 54(16) : 1 398-340.

(207 TRIGHE, 4 WY 22 800k vy JIEL 1 0 3 g 0y G £ /0N B
G SZI [ J]. WL b B2 Be"F 4, 1988, 22(6) .
12-13.

(M SCHd FEH)



