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[ E] BHM KT P2FAHIY T4 EHHHC LKA (hs-CRP) K-F 55 AL X %, ik
KT UE VA ) B 5T 77 ik, A2 A A 2006 ~ 2007 £ 58 48 F BR T4 B 4k 449 101510 4 BR T P FALS B A IR 5852
Ve S B 0 3 B, A A TR B N SR AR A 5440 1, 531 T 2006 ~2007 4 2008 ~2009 4 & 2010 ~2011 4 E xTi%
AFEFAT A B ARAE 2010 ~2011 47 B 3474 BRARA ok 45 F3% B (baPWV) M &, HEFR A4 hs-CRP KT ok # A &
baPWV FHH 8k BZARAEZ (KT 99% S AL HAL) |, HA NG 5 W00 H 28 4 3948 4, 1R 3B 3 R AR RS
FEAT R L T R 2 L&M= )2 54 hs-CRP K-F 5 baPWV Z 18] 85 % Z , 442 3 hs-CRP #9482 M | ik —
WK A 3 kA BARAE hs-CRP K-FHMEFATRIT A7, R L AKBEEELERE T, hs-CRP K-F 35 haPWV &K
2 EA KX ;T hs-CRP KT 5 baPWV K-FAaK M & K, LKL A B 18] 69 3 2 hs-CRP 5 baPWV éﬁ#ﬂy“é‘rii\,;?rfri“ﬁ
X, A P AR T3 hs-CRP KT 5 baPWV R FZ [ 89 Beta /A5 51 4 0.16.0.17.0.21.0.22, % % B 4%
iEJ& Beta 155 %1 4 0.02.0.04.0.05.0.06, %53 ¥ hs-CRP K F 5 baPWV K -F48 % M X Fi& H hs-CRP, LR
) B 18] % KM% hs-CRP K-F 893185 baPWV K-FAR K M4 £ 3%
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[ ABSTRACT ] Aim To explore the association between long, middle, recent-term high-sensitivity C-reactive pro-
tein (hs-CRP) and peripheral arterial sclerosis in middle-aged and old population. Methods Prospective cohort study
method was used in our study. A total of 101510 persons who had took part in the 2006 to 2007 kailuan healthy examina-
tion were stratified randomly, and 5440 persons with sufficient information for questionnaire and blood biochemical test were
recruited.  The healthy examinations were taken during 2006-2007 , 2008-2009 and 2010-2011, respectively.  Brachial-
ankle pulse wave velocity (baPWV) was measured during 2010-2011.  The participants who were missed the data of hs-
CRP or baPWV and who had baPWV extreme value data during the healthy examination, were excluded. 3948 partici-
pants were included for final analysis.  The characteristic of the observation population was described according to the data
of the three times healthy examination. ~ Multivariate linear regression was used to analyze the relationship between hs-CRP
and baPWV.  Further more, in order to increase the stability of hs-CRP, the mean value of the three times of hs-CRP was
used to analysis. Results  Multivariate linear regression analysis showed that hs-CRP was positively correlated with
baPWV.  Among the long, middle, recent-term hs-CRP and mean hs-CRP, the association between mean hs-CRP and
baPWV was the strongest, and the long-term hs-CRP was the weakest. =~ The correlation between hs-CRP and baPWV grad-
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ually increased with time.

tively between long, middle, recent-term hs-CRP, mean hs-CRP and baPWV.
standard regression coefficients were 0.02, 0.04, 0.05 and 0. 06, respectively.

The standard regression coefficients ( Beta values ) were 0.16, 0.17, 0.21 and 0. 22 respec-

After adjusted for the other covariates, the

Conclusion The correlation between

hs-CRP and baPWYV is positive, and the correlation between recent-term hs-CRP and baPWV is better than long-term hs-

CRP, but the strongest correlation is the mean hs-CRP that is repeatedly tested in three different times.

W2 W TE 75 3 JDKRE A 2 0 1 A8 52 0 1) 2 ST
R 22 (5 3 gl koA Ak 1 s 2L AR BRAIL I
NI RE S RN T RE BT R 45 Hoh i C
JZ W % H ( high-sensitivity C-reactive protein, hs-
CRP) JERAE BN (14 B S 48 A 22— B
Il 5 22 R 1 52 2% 1) 25 BE K470 A 3 2 A O 5l ok
REAL ARG I B, 1T H A R DK A% 533 B2 (bra-
chial-ankle pulse wave velocity ,baPWV ) {E N7 i P
FERY SN FE 3 Ik R L 1 A 0 AR O k2 0 S
BT REBT A Lieb 251 (URFFE & Yasmin %570 (B
¥ 7 B K DK 3 A% 5 B (aortic pulse wave
velocity , aPWV) 7KF-5 CRP /K- 52 IE A7 5, A i
SRR CRP KA Ny 8 kAL B bR it ¥ . Sy i —
WARDE 3 Z A B SC &R , FRATTH R T IR T 52 5 R
(EEMHS ChiCTR-TNC-11001489 ) Fl[E X RHE &AL
TR (2008 ZX09312-008-004 ) [ %A}, R i BEs 14
BAINBIESE T 00 1A 3] ) I3 hs-CRP JK-F
5 baPWV P Z R C A

1 #AREFTE

1.1 H#RSKIER

M 2006 £ 6 F A2, AR ER FTERAE EK .,
FAEBEEER AREREER AERELEEE
A RERRER FEAELEEER FEAT
ER FREXEER FRIXHER . FEI K
ENRERS I, G2 EXFEERKERKREL
HAT 1 REEREERA, AXHHIKE TR, RITH
FRENE B EREALFLRRALE K
F o X,
1.2 NigEtREMHRIRE

HEHERAFHEREZEREFIEKLH
FaRF 5 B0 B A R T 2009 45 12 A A5k £ A
2006 ~2007 4F J& 4 B (R A oy BR T 4% B8 2005 4F &
B 1% AR ERAN40 20U ELAEA DK
Bl Fn s e b ) RIEF 2 4 1 NEH BT
B LA BT R 5 J R TAE oW A B, 3T 2010
~2011 X MEABHATE 3 RERER, N#
PR ORI AR QM kAR ;FH =40 ¥ ;@

N Fo e Tk TE R UL R ] s B & S e AR
R, it QAR ERRIEELLE;Q
BRAEAHR MMM ER(FEFRBEER) EEHKT
Joi ke & AE 0 AV L @ Bl B S KB T, @
% hs-CRP A F H 3% hs-CRP A F 8 % ;32010 ~
2011 4 JF 4 FE R 4D i baPWV K F 8 & KA (B #
(KT 99% i),
1.3 BAIREA

2008 ~2009 4 & 2010 ~2011 4 E f LR E %
S REBHEP AR ZAIHTE 2.8 3
KERGES, RENESE 1 RESENE -,
2010 ~2011 5 JZ { f (R 46 i $EAT baPWV A2
1.4 FREEH

ARG BRE, R—FINEL AUAR, &
WA & B ™ A A T R A AT R AL AR,
WER-AEREAMLET KEF, &—KRE, 5
MEARFTEIN, Z—NEF X, ENEREN
FHEEMNEAR TR, —WE FHE—#R
MR, AR R A B A A F AN, bk
A B R4
1.5 baPWV llE

KRR A i R BT (P E) R IR A B A R
BP-203RPEI ¥ % v, 2 Jik #2 Ak, A | %% & K & baPWV
B, AL 4EE BEEREE, vEEFRR
FFE22~25C, MEHEZAHF LR, fKE 5 min
P, ZASmH®R S8 48 KREFRBLFE
R, FF e B 2 (R P, 2T BN, RFF 0
WEE T REMN, WM R AT EER TR
BREB, A AR R AL XV BE B Bk, dh AR T
R EBE2~3 em, T ACHH R EAREALT TR AM,
W TEHEANREL~2em, CEXEXERTZHE
N, EERBEFOEREEE AT HH
EAME2RBE2ARBEARELER, 545 %E
R B /R AR A (1993 ) By 2] A o
baPWV < 1400 cm/s % J& B 3 ik 78 £ IE % ;baPWV =
1400 em/s Jy B Bl 20 Bk #E AL, KRB K B A A A
baPWV w1 8y %0 K AE HEAT Ge 1H 4T
1.6 SRIGEM

F )% 7:00 ~9:00 & fF 4 BUR # ki 5 mL, 2
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B RE M E, T A F AN, ERE N
G EHE hs-CRP R JE M 4 v & 5 E JR & &
fH [ B (high density lipoprotein cholesterol, HDLC) |
1% %5 £ fg & & B [ B (low density lipoprotein choles-
terol ,LDLC) \H i = B , & 2 & B2 . hs-CRP & Hl 4L
PRI TE e i KA E AR ABRRA AR
B, 2006 ~ 2009 4F T A& I 4K LI E R hs-
CRP f4 PT ( Laboratory Proficiency Testing) 18 3 %
100% , 7 5b, RATA & A LB A A& XA 2
K2 KRMEEBED 2 h, 22020 X, 247 2 £
HEE, &R NN LR Z B (coefficient of varia-
tion,CV) % 6.53% 418l CV 4 4.78% , H [&{] CV A
6.61% ,% CV 5 9.37% ., £ ¥ 3ERtls —
Jil B AL 7600 B 31 A 4L 28T 0L, i Fl — 4% A
5o U # 1R
1.7 FirEFE
FHEEMERAFZRERZERFE T IER
SEge ARG R 0 B9 AR F Epidata 2R 4 2 51 $04E
B R AR TN, I PR E e 0 % 52 e E AT
FRARFEE, B SPSS 13.0 #ATHIT# 247,
T hs-CRP & IEfl & 4 A7, 3 HHEAT 3 B 4% 3 J5 #EAT
A ERQAE T ER B Ar sk T, &K

R1. HRAMNKR I RERER—RBLHER

Hn(%)£x,AE LN X 2%, A% TE&H
B )4 4 7 hs-CRP 5 baPWV = Ja| A % M, P <
0.05( WM ) K £FEAEKITFENL,

2 % R

2.1 HRREZMER

FRAEF AL bR v 7E 21 2006 ~ 2007 45 B AK 1)
101510 44 A T rfh B 5852 WI4E I8 A BE, Horp o
R 3 RAd REIAK B 5816 9, AR 9% , A
376 BIRIANFFE A BERRE B MR , 40 ABIFFE RS A7
5440 11, HEBR 2006 ~2007 4F-FE 2008 ~2009 4 hs-
CRP K38k 862 1], HEFR 2010 ~2011 4 hs-
CRP 7Kl 2k 2 407 15,2010 ~2011 4EJ baPWV %
BB K baPWV 7KK TF 99% 43 B 223 1, fie
LA GETTH o3BT 3948 i), For B3 ¢ 2288 i, %k
1660 4], FEL AV H4FEHS 49. 89 +£9.82 47,
2.2 MARITRI—M TR

1E 2006 ~2007 4FLE 2008 ~2009 4EFE 2010 ~2011
AERE 3 YRR AR T, B AR IS O W R &
Il A ADLC , LDLC | H it = g . B JIE 1 2 44K 5 48 %K
(body mass index , BMI) 7K V-2 W mka s (£ 1) .

Table 1. The general data of 3 times of healthy examination for research subjects

m o H 2006 ~2007 4E 2008 ~ 2009 4F 2010 ~2011 4EEF
kS 3948 3948 3948

I () 49.89 +9. 82 51.85+9.79 52.86 +9. 82
B (H) 2292(58.1% ) 2288(58.0% ) 2292(58.1% )
W45 FE ( mmHg) 126.33 +19. 08 128.31 +19. 84 130. 49 +19.29
25 I IfLAH ( mmol /1) 5.39 +1.47 5.66+1.97 5.56 +1.45
HDLC( mmol/L) 1.56 +0.39 1.56 +0.49 1.62 +0.42
LDLC( mmol/L) 2.32+0.82 2.53 +£0.98 2.61 +£0.76
Hh =8 (mmol/L) 1.65 =1.31 1.69 =1.51 1.71 +1. 46
JIE [ 5 ( mmol/L) 4.95+1.12 5.09+1.56 5.05 +0. 99
BMI(kg/m?) 24.97 +3.38 24.88 £3.34 25.08 +3.08
lg[ hs-CRP] -0.15 £0. 67 0.18 +0.49 0.06 +0. 46
mlg[ hs-CRP] - - 0.16 0. 41
BaPWV (cm/s) - - 1528. 14 £324.79
WA (5] 1159(29.4% ) 1262(32.0% ) 1353(34.3% )
I (1) 1433(36.3% ) 1439(36.4) 1342(34.0% )

1g[ hs-CRP ] A X B LY hs-CRP /K-, mlg[ hs-CRP ] 3 AR 1g[ hs-CRP ] i 4414,

2.3 Hl HA IEHE hs-CRP 7K EXF baPWV 0

UG ENYRLEE L AP RE|

it

o H, 126

REZR-3iTVER

SRESMEAc A0 ER D

PL 2010 ~2011 4EFERKG T baPWV 7K - Ay Jif A8
L 3 AR 1g[ hs-CRP ] AR W46 I |
BMI 25 [ Ifi b . H vk =g . S JH[E EE  HDLC | LDLC |

Bro HALIZ N 2006 ~ 2007 45 B fift BE ARG I Y 2
2k hs-CRP 7K~F- 22 R ] hs-CRP, A2 2008 ~
2009 4F JiF fift FE R K6 1 4 hs-CRP 7K -5 SN 3]
hs-CRP, LAl 2010 ~ 2011 4F JBE {dt FE ARG 15 Y hs-
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CRP /KF5E XN IE W hs-CRP, #E—2L DL 3 WRAKKS:
B hs-CRP 7K~V A BIME & A3 hs-CRP, Jf- LA 3
UK B ()~ Y AR PS04 & F- 34 BMI, F- 3
23 N OB S 35 ol =R T 2R IR EE L OF 8
HDLC *F-3] LDLC 7K -2 2 Ju 4k % [l )5 ) 9 [ 22
i, 45BN hs-CRP K5 baPWV K F £ IE
e, Hrd 1Y hs-CRP /KF 5 baPWV 7K FAH X

% 2. hs-CRP KE 5 baPWV 2 811 % Tt E V3 547

Pefe K, HLBEE BSR4 E , hs-CRP &5 baPWV [ 4
KB WG R, i) I T S F 34 hs-CRP K
-5 baPWV 7K 2Z [ i Beta {H 5354 0. 16 0. 17 .
0.21.0.22, 4 Z N E K IEJF Beta {H43 514 0. 02,
0.04.0.05.0.06, X7 BEATHER, P, <0.001,3
Aoit#E X (%2).

Table 2. Multivariate linear regression analysis between hs-CRP and baPWV

i H B Beta P, R? S R F P,
i hs-CRP

FEAY 1 76. 66 0.16 <0.001 2.5% 2.5% 101.79 <0.001
iR 2 19. 31 0. 04 0. 002 35.8% 35.8% 734.59 <0.001
iR 3 7.82 0.02 0. 190 48. 0% 47.9% 358.15 <0. 001
1] hs-CRP

AL 1 113.13 0.17 <0.001 29. 0% 29. 0% 117.78 <0.001
AL 2 47.38 0. 07 <0.001 37.1% 37.1% 773.82 <0.001
AL 3 25.39 0. 04 0. 002 50. 6% 50. 4% 371. 81 <0.001
1] hs-CRP

PR 1 149. 43 0.21 <0.001 44. 0% 44. 0% 169. 17 <0.001
i 2 70. 10 0.10 <0.001 38.1% 38.1% 758. 62 <0. 001
iR 3 31.43 0.05 <0.001 56.7% 56. 6% 397.91 <0. 001
-4 hs-CRP

PR | 174. 04 0.22 <0.001 49. 0% 49. 0% 204. 96 <0.001
AL 2 79.29 0.10 <0.001 37. 6% 37. 6% 790. 81 <0.001
AL 3 43.54 0.06 <0.001 57.0% 56. 8% 469. 42 <0.001

hs-CRP /K2 X BUFAR R ARA MR, #E8Y 1 Oy hs-CRP BN 2R 1Y 2k — P ACIE AR i M) B2 20 3 A TEAR RS 2 K I BMIL, il =
Fi | SR EE HDLC \LDLC WA O 25 RS, P, b AR RS G R? s REL F N T BRIRR S0, Py D BRI I Ge 6

3 3

SIS RERE AL 2 2 F0 1R 26 S R T A 250,
HFIA A 22 2 00 5 57 30 B R AL 9 B 26 e
KSR THING hs-CRP K F-f I AL P 10 g5 Kk
S IFRE TSR0 TR baPWV Bk
4 I 3 S, O e, 5
2 BB TE 3820 0 S0 17 575 2 0 S0 2

LA FH AR 45 R We 2 33 %t 3 AT Tt 2h ok A 1k K 50 bk
REAL AR B R B

AWFFE 4 R TR BE 2 9T X 4 4R IR B 3 K
Wi FE K- 23 BE IR | I A /K S-S5 204 TR i 3
WA 2 N Lk [m1 I 43 M 45 5 17K hs-CRP 7K
X5 baPWV K5 IE A DG, HLBEE B[] ) 4
hs-CRP 7KF-5 baPWV KV B A OCHE B #E i, 4
ZHFERIENG, L 1g[ hs-CRP | BRI 1 A4
baPWV K3 7. 82 em/s; H1I] 1g[ hs-CRP | &34
TN AL, baPWV ZKSE3E i 25. 39 em/s; 03 1g
[ hs-CRP]EHE /N 1 A~ BAL, baPWV K380 31. 43

em/s, Johansen 25" BB E X 3769 5l Kk PN A B
7T %L BT 16 4F, K BLELZE CRP ¥R B AR 38 in 1
B, B aPWV B0 0. 13 m/s, 1k aPWV 340
0. 14 m/s, Yasmin %5}%%[7] K, TEAEFE A\ HEh ,
CRP /K5 aPWV K baPWV 7K -4, 1g[ CRP]
FRHAHN 1 AL aPWV KBS 0. 31 m/s, baPWV
JKSEHE N 0. 165 m/s, McEniery %10 %} 825 444 1
NHECEIAERS 58 %) BT 20 4FJ5 & B, 4k CRP
KBt CRP /K15 aPWV K-S IEA G, H gk
CRP /KA1 1 mg/L, aPWV /K31 0. 35 m/
s,ffilJi CRP /K430 1 mg/1L, aPWV K3 fin
0.38 m/s; RFFTREE R 5L —3% . RIBHZM T &
W, 4 ZHNEZKIEG, T CRP K5 g kit i
SRR E A, T HELR CRP /K5 HAR G PER 55
R, 5 40] CRP /K532 CRP K5 baPWV 7K
SR RH S T A
ARAFGEIA K IR, I G B hs-CRP 7KF-34 3
HM baPWV 7K {HIEF- 34 hs-CRP 7K F-X} baPWV
(SN B 1 1 hs-CRP 8400 1 A~2A47 | baP-
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WV KRN 43. 54 em/s, FFLL, FeAITiA y BFHE
iE 2% % R 2 IR B A 58 B A U0 R K B R
I AT REFE 2 Dk i Ak ) R v R HE R R AER ., A
F, A BFEE ) IR CRP REGS 150 5 1 (4 32 e
XARATRE L S Bk AE AL 25 5, — T V1T IR 7
SRR MERFFE ) WK RAE AT T3 PWV K3
T, HLEhR R S % BRI A A A R — A R
FEBRZN (1) o B8 1045 55 b5 B kot A R
I, TRV 7 NS A & 0 0 A A R A 384 5
B B RAETE SR E ) SR ROE T B B kA
IPRSRSC R B, ()& A BF9E s CRP SEH 1)
BE Z A MEARETUM aPWV ACE | BFLL, CRP A &
AR T REAN 2 Bl KA £k i) i R, T AN 3l Bk A £k 98 i
T i bRiC a5 | sh kA Ak iy — A pe e &R [
“RIBEEERWARERRS, B, 7525 2 )
P BASAF 5 >k [] 24 3k A ] 7,

Bk hs-CRP ZKF-A1  FRATT BRI SR 25 A & BRAT % |
Wi s 23 BE UL S baPWV K-S TEAR S, Hodli
iR baPWV MM R B3 . McEniery 25 (1
DI ARURTNRZE AvS - il oY = DA Ny - 1.7 S
55 baPWV EIEAHSE , HARMECA 5 R 55510 0. 43
(0.23 ~0.64) .0.17( =0.01 ~0.35) , Nagano 25"’
WERIRAEZ N RBOEJG I Wi 5 baPWV 21
SCAEAESE, FATiA & BMI K F 5 baPWV 7K 2
A, Nagano fF5E 7 W& TN, 7E 40 ~79 % Ayrh
B OE AR 22 R 5, Z2onget: [l a 45
7R BMI BARHEAL IR R ECh - 0. 105 (P <0.001) 5
ARFFELE IR S5 —3, Rodrigues 5™ AF 5% 1 0. 7R
BMI 2 PWV BILRA IR . {H BML 5200 PWV B AL
Wi AN A R — BT

BARFRATTAOWT 58 K B T 48 1 R AE KV 5 baP-
WV KA BB —E R FRPE . 858, 1%
BABIAFSE T hs-CRP A i HUR— ARG A 55 fH, A
BB AR Z 8] 4 Fl R R 5 [ 1Y hs-CRP ¥R JEE
AT baPWV B30 HIR, R i — 2 n] GE Xy
hs-CRP A 5254, Qnby =] ek Al iT 28R 25 |
AR R 2556, (BRI A &K, HAR IS
YOI (B0 4E T T HLoe T30 20l =97 TA/EH B
W TAEE S 2 A W0 ) S 404 T, B g - A A
R HNEE:
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