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[ ABSTRACT ] Aim To investigate the relationship between haemoglobin Al¢ (HbAlc) and arterial compliance in
healthy individuals. Methods 1175 healthy individuals were enrolled in a cross sectional study in coastal areas of Fu-
jian Province.  Brachial-ankle pulse wave velocity (BaPWV) and HbAlc were measured. Results (1) The BaPWV
levels were significantly and positively correlated with HbAle (r=0.147, P <0.05); (2) HbAlc levels were classified
into quartile groups, and the BaPWV differences among the four groups were statistically significant (P <0. 001) ; following
the increase of HbAlc, pulse wave velocity increased, and the percentage of abnormal BaPWYV increased gradually; The
mean HbAlc of abnormal BaPWV group was higher (P <0.05); (3) BaPWV was independently associated with age, sy-
solic blood pressure, diastolic blood pressure, HbAlc, and uric acid by stepwise Logistic regression analysis (P <0.05),
where HbAlc odds ratio was the biggest (OR =2.692, P <0.05) ; Conclusion BaPWYV was independently associat-
ed with HbAlc, suggesting that high blood glucose levels of the prediabetes were involved in the arterial wall of early func-

tional or structural damage.
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Z T AL B0 ko RERE AR . WAk i 41 2
(haemoglobin Alc, HbAlc) & A ML H 21 40 i
oY1 EaRs 4 SRS e R IR 7/ NRIR(EPSR  GN 1R e ]
RIPFO e bR, -BR K3 1% 5 3 (brachial-ankle
pulse wave velocity, BaPWV ) J& — I faj £ A5 4L . &
B 2T SR T Bl KR AL AR B B FR A, AR T IE
W S Pk A AL 28 5 HbALe JCHR B 8/
Sy S AR 5 308 ok A D T 8 A ) A A A
T IEH B HbAlc /KF-5 BaPWV, 7E IE# AR
PEATHE PRI v 1 DR 2R A A | PR TR X — 4 2 A
TSGR M5 HbALe M9OCFR , BRI & o AR
AT S (AR

1 X&5AF%

L1 HRWK

2011 457 A 2011 4 11 AMIE A8 E A & H
AERE(BEA XN FH) KBS S (TR
MUEEA E AT SCRA) #HATE B E R &,
MEHAUTER X AFH 30 A 2 UL E (1982
F1LATHUMHE); BELEH=S5 £, HRAT
Y BRAE D T AR RO 5 AR BT HbALe=6.5% ;
JR R Bk R R A AR R F DR
o R 0 AR A M BB A S R
i T E T T A A Rl i R
IR A%, F£ 2687 A5 5 E A& ARYEHE R AT
FhaEIEH AR, &3 1175 L@ BEAFNEAH R,
A REMEET ERES,
1.2 MAERE

RRARAAR — RN RATRFRER, KE
— RO B B R BORE LK
AWM R EEERE, NELE 5 . KE B
B BB, E A R4 % (body mass index, BMI) =
HE/ 5% (kg/m’)
1.3 W EERGEN

XEFRZHE 8 ~12 h mFEA A, XA GPO-
PAP 3% 3| % + 9 = B (triglycerides, TG) , CHOD-PAP
I 2 % BE H B2 (total cholesterol, TC) , B £ % | &
15 % J& g & @ fH [E B (low-density lipoprotein choles-
terol,LDLC) & & % & Jig & & B2 [E B ( high-density
lipoprotein cholesterol , HDLC) , J& B B £ 4 3% | & J&
B (uric acid, UA) , & b B & 4 % 0 € & fE i 3
(fasting blood glucose , FBG) , 3 %k B2 3% M| & AL EF ( se-
rum creatinine,Cr) , FIE A EHEXEIN T Z
DxC800 A fb A I L L 5% &,

1.4 #EEmaEaRm

REE R T 8 ~12 h FLkk i, & & RO% A
B EAEAE 4 & A 547 SL(HA-8160, H
K ARKRAY A &) Il 2
1.5 MB-BREEESEERE

ExmW AL ENEINNIEAREE, £
25CAF W E R THAHZ L HKE 10 min J5 17 B
TRERE, RFEEFTERF L 550, £HEE
AT EERTRES, LB A EREL
VB RE B K, TR BE R B A2 ~3 em, T
WABERELAET TRAMN, B TEENRL~2
em, EHEHF T FHOE EER, - FEEL
RBHEACEER SV, WLE E 4 N FE
B Sk A, 183K S min By B0 KRR B, LB 8 B
M BaPWV (&, &0 L& H B K Colin A 7 &
B 5 Kk AE L A48 4L BP203RPE-1T ( VP-1000)
1.6 iZHTkRAERERXE X

BAE 2010 EERE RS ERFEE .
HbA1c=6.5% = # FBG=7.0 mmol/L, % % &
HALE R U 4 7T KRR R R . ARYE 2005 £ E &
JEB7 B 48 @, B R E L UK 48 JE =140 mmHg
AT E =90 mmHg = ¥ %k B FF 46 M I & 24 3,
WO AR AE 1984 F A ERIE R L, HEDR
—XHHEZRED —FY ) it E R ELE
(estimated glomerular filtration rate, eGFR) w1 & .
B Ak B AT B BT eGFR = 186. 3 x Ser -
1. 154 x 4 —0.203( x0.742, % 24 H) .
1.7 SEitF4biE

BARMAR K Fx +5s WA, TERBR A ML
AR ¢ R B B 7 = AT, I 2 55 KA Kruskal-Wallis
H #:36, HbAlc M L4 AR BT, 77 2 247 K A LSD-t
%, KA Kruskal-Wallis H 4 36 3 4T 7 7 tb 8 i % F]
Nemenyi 3%, 3% EHRH X 4%, HbAle 1 4L
o B AR A AN EE 4 N RT R
A F X 4% (o =0.007) . K A Logistic 1 7
TR FHE R AR E X,

2 # OB

2.1 NAANBfIGREFE

AT I AUL 1175 ], Horp 5 4 419 ], £
P 756 {9, AR RS (48.5 £10. 1) %, #% 18 HbAlc
PUSM iR g 4 4 (Q1 ~Q4 41),0Q1 4H
HbAlc <5.4% (n =293),02 415 HbAlc 5.4% ~
5.6% (n=294),Q03 208 HbAlc 5.6% ~5.8% (n =
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294),04 41} HbAlc >5.8% (n =294), % Q1
~ Q4 H ABERIRG REFAE | 45 R B Q2 46 .Q3 ZH A
Q4 AR Wi e &7 ik e EF S Q1 A i % R
HEi#75E X (P <0.05),03 411 Q4 405 M el
BMI 5 Q2 411 Q1 B EFAZIT=E X, Q4
HPMEH 8RS Q3 B ERARITH#E
X, TG HDLC .FBG fE U4 ] thAs 22 R LG # &

xR 1. REANIES NS G5 EE A B R REFE LB

X(P>0.05;%1),

FELEAR 1 R ] Pearson ¥R HT, 02708
K Spearman FHHT , 455 BN BaPWV 5HE51
AR WS R & 5K ] BMI, TG, TC ,FBG ., eG-
FR JRERAFAER M (r 4390120 0. 145 0. 387 ,0. 462
0.386.0. 181.0. 076 0. 120 0. 158 ,0. 089, — 0. 107 ,
0.116,P <0.05) .

Table 1. Characteristics of the subjects categorized by haemoglobin Alc quartile groups

R R 2R Q1 #H(n=293) Q2 #(n =294) Q3 #H(n=294) Q4 4 (n=294)
PR (R 46.0 9.3 48.5+9.9° 49.7 +10. 3* 49.9 +10. 6
B 27. 6% 33.7% 40.1%" 41.2%"
2 KA 17.7% 20. 1% 25.5% 13.3%"°
W45 FE ( mmHg) 118.5 +10.4 120. 4 +10. 3" 120. 6 +10. 4° 122.4 +10. 7"
#F ik (mmHg) 71.1£9.0 73.8 £9.1° 73.3 £9. 6" 74.3 £8.9"
HE ] (em) 75.7 +8.1 77.5 +7. 8" 78.6 +8. 4 79.8 £9.2*
BMI(kg/m?) 22.6+3.1 22.9£3.0 23.5+3.7" 23.5 +3.4*
TG( mmol/L) 0.9+0.6 0.9+0.7 1.0+0.7 1.0+0.7
TC( mmol/L) 4.8+0.9 4.8+0.8 4.8+0.9 4.9+0.9°
HDLC ( mmol/L) 1.3+0.3 1.2+0.3 1.24 £0.3 1.22£0.3
LDLC( mmol/L) 2.6+0.8 2.6+0.8 2.6+0.7 2.7 +0. 8*
FBG( mmol/L) 5.0+0.6 5.0+0.6 5.0+0.6 5.0+0.6
HbAlc 5.20% =0.20% 5.49% +0.07%" 5.68% +0.07% ™ 5.97% 0. 16% ™*
eGFR[ mL/(min + 1. 73m*) ] 112.3+31.8 110.2 +29.9 110. 8 £29.2 106. 8 +28.5°
UA( pmol/L) 208.4 +82. 1 304.2 +80.5 309.9 +77. 4 312.4 +84. 3"
BaPWV (cn/s) 1174(1081,1269) 1236(1136,1339) 1239(1156,1366) 1286(1175,1431)

a} P<0.05,b >} P<0.007,5 Q1 41b# ;¢ B P<0.05,5 Q2 44 ;d I P <0.05,e 4 P<0.007,5 Q3 4ltb4:,

2.2 MUNAEZEBKFESHKRKEEESEE

¥ A Kruskal-Wallis H # % I 78 BaPWV 7TE
HbAlc Q1 ~ Q4 M ERAHITFE X (P <
0.001) ;37— % FH Nemenyi ¥ 47 40 ] Fb &% 3
Q2.Q3.Q4 5 Q1 LB ERARITFEL (¥ P<
0.001),02 5 4 ALK ERAGRITFEE L (P <
0.001),0Q2.Q4 5 Q3 HHEHEEF LG iH57E X
(¥ P>0.05;%1).

FZ 8 A BE BaPWV {H > 1400 cm/s Fl1 < 1400
em/s 43 M 1EH (954 i) F 55 BaPWV (221 ) ,
SEH BaPWV Y HLBIAE HbAle DU 4320 DU 2H 4y
WK 8.2% 16.0% 21.4% K 29. 6% , I HbAlc fY
T T E (x> =75.492,P <0.001) , HbAlc 7EIE
H(5.57% +0.31% ) FI5%% BaPWV 41 (5.68% =+
0.32% ) M ZE RG22 E X (P<0.05), HX5
Mr s~ , BaPWV 5 HbAlc EAEMSENE (r =0. 147, P
<0.05),
2.3 Logistic @34

L)L BaPWV IE# 55745 B R RAR & DA |

PER] MR WA BT ok s Rl BMI, TG | TC.,
HDLC .eGFR JREZ .FBG . HbAlc N H 78, P 5 il 2
MWHANE R — 27 5k 0 Al 1 St e A I, 4
H AR Y AR 2 A A | FORETE O I i
BUE EAEH T E 87 AT R R Logistic [W1H, iR
AEIS MR W4 e BTk IR BMIL TG\ TC | eG-
FR JRER \HbAlc &y BaPWV FJ5ZMH I ZE (P <0.05)
WX LAy I 2 LR N R T84 Logistic [M11H
SIRTRR S W BF K HbAle JRIR M IE &
AHE BaPWV Sl fab I (£2) .

3o #

R A SRR R UE S 7 2 BOWE R O 5
RZE A AE B 5 ZRACPT 8 E A OC, AW o 4 iR
HbAlc PUAMKE ABET 2, 45 54878 HbATe 51015
LRARA i e e AR A G, Ul TR
R T N AE BLAAS A7 76 W Al B i 1 4 B A
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FR2. BMERESEEHXERERZES Logistic BIFS 4
Table 2. Stepwise Logistic regression analysis for pulse

wave related risk factors

AR BMH Rk PA OR 95% CI

ARG 0.046  0.008 <0.001 1.047  1.031 ~1.064
We4s 0.040 0.010 <0.001 1.041 1.021 ~1.061
kR 0.030 0.010 0.004 1.030  1.009 ~1.052
HbAlc 0.990 0.269 <0.001 2.692  1.590 ~4.558
JRIR 0.003 0.001 0.005 1.003  1.001 ~1.005

EPIC-Norfolk #F 5% % ¥, JC & & W bR s a3k
PR AFEH  HbALc ¥R BE AR N 1% , .0 1l 3
HERKRTE 20% ~30% , B BE IR 5 HbAlc JIFE [F]—
AR AR, HbA e 2 20 3 ik s 46 A Ak 1) e T
T, AR PR D g HE R TSR AL 7R HbAle £E3)
Jok ok A A 3 R ke S B

AL R L BLIEH AHF HbAlce 55 BaPWV 2
WEAK, 78 HbAlc P43 20, BaPWV 7E Q1
~ Q4 A A b A 2= A Ge vt X, BE DY Ao 4
K, WA AL 4% B 3 b, FLRE HbAle BTS2 %
BaPWV A HLI T, Logistic 32845 [\ 9 434t 7R
TH ML ARG, HAER W BaPWV B Z N K,
HbAlc 9 HUAE F i R, 87 HbAT e J2&:3F & il Hops R
3o T 30 0 I i 7657 I 17 e A e 3 %) 2 ST T A
-, % HbAlc 7E S Bah kW 1 A9 R ke TR T
BACHITE

A @~ ,FBG 5 BaPWV KBS i & X,
HATETIEH A FBG 5 BaPWV 3 & kA4 /b
AR HGE FBG 5 BaPWV WIF MR (H 2
25 JE RIS Ji I 2 o R > T 5 — L A s i) 1% it A
K-, 455 3% BN E B 16 BN N 24 0 FORE AR A
KHNEMFEM, Ogawa % TN K PWV J&—Ffig
e MR 5 RS 1) 00 45 453 0 bm i . HbALe 528 Il
BEAH LL , SZ A0 (] R 75 25 2 A5 0l e 5 32 4%
P TR, B RE &0 S e AL P it 51X 5
JRBL, It HbAle o FBG B RE 5 1 3l Jik It R 4 K
KRR AL AR

ORI R R L B BaPWV TG IR
Ho ARFSEHIBE T AR (R R FEAT SR A
BaPWV Z It [mlEJ5FE i $27m 6 F R & il AHE, ifi
FEAKF (R i ARATS SR 52 1 2 B DRI P e R | PN 45
B0 I I R © 2 A7 AR Sh ko 1 sGE
WS 5 PR R 2 5% 0 BaPWV (1015 6 I 2, 5
SEN SE TR A BE R IR FR K5 BaPWV Y 56 R
FE—30, Smith 45" HRIE WLEFHG 55 3 Wi 1% 5ok
JE A B T ASEESE R eGFR IR FEA [FH 97 72,

AIRES A A AFE S DIRBIE H A 5%,

ARG A A T R, H T E 52 1EE S
HIMEMFEZA L, MR EE R EEA .C
J N7 B 1 [) 7~ Tl 2 R 46 1 R g A AR F 53X T
RESZ A ST (0 MER I . AS THURIF 9 J2 e 1 )
T ABEA B R R R s b K,
FE ] BB AEBE R ART

B2 ARG L3 KA AR A8 T 1 08 A 19 £ A
BENBFFEXT R, M7 @R HbAle 5 500 K sl bk 4
B NI R 1 A AL 5 A BaPWV 2t 7 A 56, 48 7EE
PR 11 £ S A b b B) s B K 2 5 T KB
ik it A7 RE LA ) R sk 25 R R, DRI, PR PR 9
RS R R R IR 4 ) 32 B A — T L
YIEZ 2 JikARL A RN/ 1 A8 I ARE Y &2
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