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Relationship between Alteration of Circulating Endothelial Progenitor Cells and Arterial
Elasticity in Patients with Essential Hypertension
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Abstract: [Objective] The study was to investigate the association between alteration in circulating endothelial progenitor cells
(EPC) and hypertension-related reduced arterial elasticity. [Methods] We measured the artery elasticity profiles including C1 large
and C2 small artery elasticity indices in the patients with essential hypertension (n = 20) and age-matched normotensive subjects (n=
21). We also performed flow cytometry analysis to evaluate the number of CD34 and KDR double-positive labeled circulating EPC
before and after exercise, and acetylated-LDL and lectin fluorescent staining method to evaluate the number of cultured EPC. In
addition, the EPC migratory and proliferative activities were measured. [ Results] Compared with normotensive subjects, the patients
with hypertension exhibited decreased C1 large and C2 small artery elasticity indices. The number of circulating EPC was not different
between the two groups. The migratory and proliferative activities of circulating EPC in hypertensive patients were lower than those in
normotensive subjects. Both proliferatory and migratory activities of circulating EPC closely correlated with C1 large and C2 small
artery elasticity indices. Multivariate analysis identified both proliferative and migratory activities of circulating EPC as independent
predictors of C1 large and C2 small artery elasticity indices. [ Conclusion] The present study demonstrates for the first time that
impaired activity of circulating EPC is associated with reduced arterial elasticity in patients with hypertension. The fall in endogenous
repair capacity of vascular endothelium may be an important mechanism underlying hypertension-related vascular injury.
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Table 1 Clinical and biochemical characteristics in

normotensive controls and hypertensive patients

Normotensive subjects Hypertensive patients

Characteristics (n=21) (n=20)
Age /years 54155 55.7+6.3
Height /em 159.7+6.9 161.7 £5.7
Mass/kg 60.6 + 4.3 63.1£8.2
BMI /(kg/cm?) 23814 24.1£27
Systolic blood pressure /mmHg 1239+99 152.6 £10.3"
Diastolic blood pressure/mmHg 74.7+7.6 88.9+5.5"
Heart rate /(beats/min ) 67.4+89 732 £8.8Y
AST /(mmol/L) 283+6.7 294 £5.5
ALT/(mmol/L) 22.0+84 252+8.8
BUN/(mmol/L) 55+1.1 51+1.0
Cr /(mmol/L) 60.1£15.7 59.8£15.0
FPG/(mmol /L) 44+0.7 45+0.9
LDL /(mmol/L) 3409 3410
TC /(mmol/L) 53210 54208
HDL/ (mmol/1.) 15404 1303
TG /(mmol/L.) 15510 16408
hrCRP/(mmol/L) 1.1+1.0 21+24

BMI: body mass index; LDL: low-density lipoprotein; TC: total
cholesterol; HDL: high density lipoprotein; TG triglyeride; FPG.
fasting plasma glucose; hrCRP: hyper-sensitive C-reactive protein. 1)

P < 0.05 vs normotensive subjects
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Fig.5 Comparison of migratory activity in two groups
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0: r=0.64, P<0.05 #2 ZTEEASH
3 064; . * Table 2 Multivariate Linear Regression Analysis
,.g 0.3:5 "t
E) .« “ . Cl1 C2
2 0.3 . > Variable
Z0.25 M I . Standard P Value  Standard P Value
= v
= 001'2 .. coefficient coefficient  (.743
g 0.1 Age 0.139 0.314 -0.060 0.477
““g' , . . . . BMI 0071 0606 -0.130  0.908
0 3 10 15 20 25 Systolic blood pressure 0292 0320  -0.045  0.640
Cl{ % 10 mL/mmHg}
_ ‘ o PP 0559 0045 0168 0455
B9 {E¥MAEAERIEEINGES C1 HELBEXEEXER Hoart e 025 0065 0.4 0297
Fig.9 The correlation between proliferatory activity of DL 015 0273 ~0.159 0.623
circulating EPC and C1 16 00240279 0074 0852
FPG -0.094 0.461 0.032 0.712
0.5 3
oas| 055 F<005 hiCRP 0.155 0328 0077 0876
—%' 0.4r * CD34+KDR+ positive cells 0.125 0.344 0.027 0.682
0.35¢
] 11-ac ectin positive cells -0. . . .
£ 03 Dil-acLDL/lectin positive cells ~0.001 0423 0.062  0.030
§ 0257 EPC migration 0.347 0021 0435 0.027
s 0.2
E 0151 EPC proliferation 0.309 0.029 0.419 <0.05
g 01 Adjusted R? 0.590 0.270
<+ 0.0
0 . Significance (ANOVA) < 0.001
0 2 4 6 8 10

C2 (= 100 mL/mmHg)
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Fig.10 The correlation between proliferatory activity of
circulating EPC and C2
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Bold entries indicate significant p values. ANOVA. analysis of

variance; EPC: endothelial progenitor cells
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