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[ ABSTRACT ] Aim To study the relationship between arterial stiffness and red blood cell parameters. Methods
304 patients were chosen in the Medical Center of the Southern District of Guang’anmen Hospital of China Academy of Chi-
nese Medical Sciences in July 2014. The medical history, measured height, weight, blood pressure, blood routine, bio-
chemical indicators were asked, and Omron BP-203 RPE 1l arterial stiffness detector was applied to test their arterial elas-
ticity.  According to brachial-ankle pulse wave velocity (baPWV) | they were divided into normal group (n=117 ), mild
sclerosis group (n=112) and atherosclerosis group (n=75), and red blood cell parameters were compared among the
three groups. Results The mean corpuscular volume ( MCV) and red blood cell distribution width-correlation variance
(RDW-CV) in the atherosclerosis group were significantly higher than that in the normal group (P<0.05 or P<0.01).
The red blood cell distribution width-standard deviation (RDW-SD) in the atherosclerosis group was higher than that in the
mild sclerosis group (P<0.05). The RDW-SD in the mild sclerosis group was higher than that in the normal group ( P<
0.05). Correlation analysis showed hemoglobin ( HGB), hematocrit ( HCT), MCV, mean corpuscular hemoglobin
(MCH), RDW-CV, RDW-SD and baPWV were positively correlated. ~Multiple linear regression analysis showed the final
regression equation included indicators was RDW-SD, HGB, the regression equation was baPWV =-898. 411 +39. 657 x
RDW-SD+3. 171xHGB. Conclusion RDW-SD have a certain degree of clinical reference for the evaluation of athero-
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sclerosis, while HGB is the impact factor of atherosclerosis.

T BRI % S B ( brachial-ankle pulse wave
velocity,baPWV ) I &2 H HT A AR S IC A A
PEGF B Bl BR AR A 20 2 T vk . B TS 2 AW
(kAR SN A= Fi 4 S VIS RTTR ST EI A DN
LS HOT VT S baPWV A OEHE, LISK
N EEHR 14 7 55 1) R 2l Dk A A i A v ML A4S A 9 1Y
AR,

1 X&fAF=*E

1.1 WHRIMK

WHE2014F7 AEFEFERFR ZITE
o X By RAR 3 304 AL F 205 A, 99 ALF
#22~81 % F3H46.72+14.21 %, H ol EH
117 A, 3 R FE A2 187 A, ¥ B 4% v . AR 38 2011
FHEEFHLLME R R EERSTANCF
B i A s % R AR B K N 45 ), baPWV <
1400 em/s # 3 ik IE % ,baPWV Z£ 1400 cm/s ~ 1800
em/s N B JEFE AL baPWV>1800 cm/s 5 & b fik
B, HRrE- O ARBEX TR AT EEH;Q
WM R AFE (FEM®SER, EFERTHER
JEHE G e mH ) QF BECELATAE (AL
FHRHE NENAFZE5HE MEFEHS
i) ; @B R BEAE QF EFE L 2H;
OREFEANPRERAEZE; O EEFLE A
# (% % E = 160 mmHg #1/3 47 % E = 100
mmHg) ; @4 #k 3 h S
1.2 —MERRE

Mg —FI e E b A R SRR SRR R R R
FRIE ) B R BEALAR R & & R E AL (ZLK. RGZ-
160) Ml & & & & =, it & 1K L 78 2 (body mass
index , BMI) ' ; 0 2 1 B K | W8 4 4 f e F
1 (HEM-8611) ; i J& Il & & F 4% 1E J& #y 7R e &
B, ZHRAT Bzt EEEQRELR—X
FoESEMEBEE L ME 3K, FRIAR30s, BE
B,
1.3 mAExRE

KEMBE | REEE M R R L HBRTAZ
B, A —XErE A, R 8 &% A ko
5 mL, 5 f| Coulter LH780 1 48 A, 2~ 4 BUI 2 it % 41
FeAR, £ E W 4 21 28} (red blood cell,RBC) . i 4T &
A ( hemoglobin, HGB) | 2T % J# J& 7R ( hematocrit,
HCT) . °F 34 21 248 2 K #2 ( mean corpuscular volume,

MCV) 34 21 24 jg, it 2T & & & ( mean corpuscular he-
moglobin , MCH)) | “F 34 21 % g, fu 41 & & & & ( mean
corpuscular-hemoglobin concentration, MCHC) | 2T 4 g,
AT T E 7 # % 3 (red blood cell distribution width-
correlation variance , RDW-CV) | 2T 40 i, 447 5% J& #r e
# (red blood cell distribution width-standard deviation,
RDW-SD) ,,
1.4 ZHAKEELIE

KA B AR K N E] A B B s B L
SL(BP-203 RPEIN ) , & & 1351 89 3 Ml & % A 2
baPWV, baPWV RA M E L E H 1200 Hz, ik 77 10
s KA 1] Py bR R Ay A AR R AL, M e B K
A S A i RO B O A 2 J8] By B R R R 1R R B ER
2 Ja] Wy B 1A 18] & ( ATba) . baPWV R & 22 8] 8y JE
BURERRENGHENTE, CEELEH
BAZKE (Lb)=0.2195x & & (cm) —2. 0734, 10 i
EMBNBAKE (La)=0.8192x ¥ & (cm) +
12.318,baPWV=(La-Lb)/ATha, &L E HE A
ME2R,BE2REEARBELER, WA EHMN
baPWV #9315,
1.5 ZHIFERE

BLJF SPSS 22.0 4t it 8 1 3 AT B A 2 B v 4
Mo THERB Uass X7, IHEE R X R,
% 418 R 7 £ 0T, T R R AL LSD % A
Dunnett %, 48k 4 247 & JH Pearson # % 247, P
<0.05 H ZRH LI FEN,

2 7 R

2.1 E NBEEARER

SRR ABERIPE S BMI ESE i 5 (P>
0.05) , MAFIE W ik F7 ik & DR A Gt 2 5
(P<0.05) , &I s i | 55 A I B IR A st ARG st
WA G225 (P<0.05;38 1),
2.2 i NBEOMRS HKFLILE

fififk 4 MCV . RDW-CV B & 7= T 3h Bk iF % 41
(P<0.05 5 P<0.01) ; #ifk.2H RDW-SD & TR B fifi
L2 (P<0.05) , %% W fk 41 RDW-SD & F 3l ik 1IE
W (P<0.05;%2),
2.3 HERSES baPWV HIHEXESHT

H# baPWV 51 4 K A% 2 , RBC \HGB . HCT ,MCV ,
MCH ,MCHC , RDW-CV } RDW-SD %1 2 [ 75 &
Pearson #H 3¢ 43 #F & 7~ , HGB, HCT, MCV . MCH ,
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RDW-CV & RDW-SD 5 baPWV S IEAH, 1 RBC .,

# 1. SEEHABEREY

MCHC 5 baPWV JoAHEME (£ 3)

Table 1. Basic data of physical examination population in the three groups

moH B IEH 4 (n=117) B (n=112) AL (n=75)
HEIE () 42.27+13.53 48.40+13. 19" 57.06+13. 85%
B2 () 92/25 90/22 51/24
BMI(kg/m?) 24.91£3.90 23.58+3.24 24.32%2.35
W 45 ( mmHg) 120. 98+17. 83 126. 46+18. 93 138. 82+20. 15
&9 E (mmHg) 73.14£9.75 73.62+13. 39 79. 73+15. 64°
DR (R/5T) 77.09+11. 47 80. 06+13. 25 88. 63+15. 36"
baPWV (em/s) 1220. 78+155. 28 1606. 14£302. 55 1801. 88+416. 55"
o I (81 18 20 36°

B DR (1)) 15 20 22

7 G AL ( f51)) 20 28 42°
WA sl (48] 24 29 39°
R S () 19 31 47°

a N P<0.05, 53 kiEH

R 2. KR ANBIHABRSHELR (vts)

Table 2. Comparison of red blood cell parameters in

physical examination population(x+s)

HILE ;b N P<0. 05, SR A,

% H BhIKIE 41 R LA A
(n=117) (n=112) (n=175)
RBC(x10'2/L) 4. 86=+0. 45 4.89=+0. 43 4.75+0. 48
HGB(g/L) 151.75£11.92  153.63+14.93" 151.75+15.90
HCT( %) 45.54+3.64  46.12+4.22b  45.63+4.47
MCV (L) 93.88+3. 87 94.32+4.66  96.24+4.23"
MCH( pg) 31.29x1.47 31.42+1.91 31.98=1. 46
MCHC (g/L) 333.37+7.25  333.00£7.26  332.446.72
RDW-CV (%) 11.770. 43 11.89+0.59  12.000. 56
RDW-SD( fL) 46.66+2.23  47.3322.23"  48.74%3.38"

a & P<0.05,b 2} P<0.01,

M2 e,

5ahkIE# 4 L ;¢ i P<0.01,

xR 3. AWM SEE baPWV B MEST T

Table 3. Correlation between red blood cell parameters

SRR

and baPWV

AR r P
RBC(x10"/L) 0.05 0. 469
HGB(g/L) 0.15 0.016
HCT(%) 0.15 0.016
MCV (fL) 0.20 0. 001
MCH( pg) 0.18 0. 004
MCHC(g/L) 0.02 0.743
RDW-CV(%) 0.16 0.011
RDW-SD(fL) 0.30 0. 000

2.4
S

# baPWV %1 4 [K 75 £, RBC . HGB ,HCT ,MCV ,
MCH , MCHC , RDW-CV , RDW-SD %1 J}y [ 7% &, %}
RBC .HCT \MCV \MCH MCHC RDW-CV #HATALIE, i
HZ TeMB A EH 8, SN A A T R FR bR
& RDW-SD \HGB, I8 577 # 4 baPWV = —898. 411 +
39. 657xRDW-SD+3. 171xHGB (% 4) ,

MBS ES baPWV B % T L 14E 55 [0 13

* 4. AHESHS baPWV M TEL MRS EIFHHT
Table 4. Multivariate linear stepwise regression analysis of

red blood cell parameters and baPWV

m A B Std. Error t P
A -898.411 431. 145 -2.084 0.038
RDW-SD 39. 657 8.153 4.864  0.000
HGB 3.171 1. 493 2.125  0.035
3 3 i

Jok % A% T 3 (pulse wave velocity, PWV) AJ
FH T 52 e 50y Jo A Ak iy ™ o A B s — oA X A A
faT e HIC R A 3l PRk 10 7 . SR s, ik
BAL SN 4 m/s, KA SO0 E A A AR X
fe R EEAR R 1. 72 A5, W, 2007 4R RR &
MLEIR YT I8 R T R A% B 0 3 e U E | A 4
PWV % — SRR M LRI A

KT BNk ok R E AL A N B B0 22 U™,
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& AR v B IRE | i 4 55 3 405 P9 B 400 B, o8 R 4
WL 473 I (o A 5 25 o DR T PN, 7 I 4 o o e
BT ETE G R 4 i, () Bsh R A8 2 R A K IR

AR A L L 40 1 R 3, L v 3 T ) S
JULEH e P TR ok B i 5 20 it A I, e X S 3
Jk o ARRRE AR % A 2 TR, e 21 A 0% L Bt 25
A 1 1A 0 T AR AR, 5 80 D AR 1 LR, K Bl kg
AT AL ELA B AT PRk, W4 RN O T R B
LGB LA B 1 K i B A G
B ) — A B PUE R E

BEAb, P B 4R A S S A B HGB AR 1
2, NI A3 PN B A0 1 il 2R S . HGB J& AR Py
DB A R E BBt nT Dhis i — A Ak
e, A4 100 9 1) TR BT A48 () B, MCV X 21 240 i A4
T SR A U, AWFSE T, Sk IE & 4
R BRI B R AR IS A AR M 25
R E TR [ iR R A R ZH HGB \MCV 1
A G = T el b 5 4, $2 o, 76 Sh kR 1L i i, AL
IRARAZAE M I HGB AW AR 75 22, DO e
SRR P R 0 3

O M5 95 955 308 R 2 0 ok ks o R A 1 Js) 308 9 A8
AFRBIE X 2 — e sl bk i A6 28 19 o B o
P RESS 21 A M 3 BB R R IR, S B R
— DN R IR 2140 B 53 A 9 B 3 v 21 4t L
A 56 (red blood cell distribution width, RDW) /E K
S WA i 21 40 A B S S 4 2, T I 2T 4
AT /I AR S | I R P A RDW-CV F1 RDW-
SD PP R Iy 2, SR LD AR F RN
R, A1 % UL RDW-CV £w, ITAEA IS
KL, RDW-CV S0 Jilf 148 %5 9 1 fa B B 7, L
RDW-CV 34 5 i) H B 25 5 1o i I 0 77
I L 8% S 00 G A 5509 1 ) 2 DA O

B WFFTUESE , S Ik ok A 65 Ak 14 2 s 3 A S — A
18 RAEIL R, JREIRASTE 3 ok ok B B AL 1) 2 9
BUHI P EEAEH . A5, sk A hd ik 2
— e AR RE b R, I v P B A L T T UL 4 R
W 4T e g o 3 ke R A Ak ) = 2R RS
FKW,RDW 5 C J2 i % [ ( C-reactive protein, CRP)
— AR AT M HILAAR B 98 E KT, S — BT LAY 0
MABIEIRICY S AW B s Ak
2 RDW-CV 34 Lt 8y ik 1 &% 41 BH b T 5, 3 1A 4 e ik
BUAATER7E 4 30 bk o8 A% B £k R SE R ZS . 1T RDW-CV
Fhir, FTRE A T R M PR R I &l EPO S 1
RBC i, [F] A48 1 0 38 1T 530 RBC Aok
B, AN RBC #E ASMNEAEIR, i RBC K/N 5

PESE T E RDW Thim, ARAESE Y, =20 22 18] 53531
Fe# RDW-CV . RDW-SD, 45 3 i 7%, i 4k 4 RDW-
CV .RDW-SD ¥ 8] & & T 3 ik 1E % 4, HOAH G 4y
M1 i RDW-CV . RDW-SD 15 baPWV H AW i 2
PEROAR M, [ i, 22 50 26 138 48 181 09 43 4 2R
RDW-SD J& baPWV B fE [ K2 | M HGB J& baPWV
A ORAF R 22, AT DA A2 P 2 v LA 1) 2 ALK
-, G2 fir sl Ik e Ak 1) il SR S DT J2E 22 3 ik ok A
ffifb i) & e
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