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Abstract:

Arterial hypertension vascular injury results in serious complications, such as left-ventricular hypertrophy and myocardial failure,

ischemic heart disease and cerebral stroke. Currently, it is well known that inflammatory factors play a significant role in the

mechanisms that trigger and enhance the remodeling of the vascular wall. A number of data suggest an important role of adhesion

molecules and chemokines in this processes. The aim of this study was measuring the plasma levels of soluble Intercellular Adhesion

Molecule 1 (sICAM-1) and Monocyte Chemoattractant Peptide1 (MCP-1) in patients with essential hypertension vs. healthy

volunteers by ELISA method (R&D kits). sICAM-1 and MCP-1 levels were significantly higher in hypertensive patients compared

to controls (sICAM-1: 279.2 ± 8.8 ng/ml vs. 224.4 ± 1.8 ng/ml; p < 0.001; MCP-1: 142.2 ± 7 pg/ml vs. 95.4 ± 36 pg/ml; p < 0.0001.

Our results indicate that arterial hypertension alone (without inflammation, lipid and carbohydrate disorders) may increase the

expression of these cytokines and contribute to the progression of endothelial injury.
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Introduction

Cardiovascular diseases are the main causes of death

in adults. The major risk factor is arterial hyperten-

sion (HA), whose long-term duration predisposes to

the accelerated development of atherosclerosis and to

serious complications: left-ventricular hypertrophy

and myocardial failure, ischemic heart disease and

cerebral stroke. Increased blood pressure results in the

hypertrophy of the muscular layer, endothelial dys-

function and increased amounts of collagen and elas-

tic fibers in the vascular wall [4]. Disturbed balance

between vasoconstrictive (angiotensin II, endothelin,

thromboxane) and vasorelaxing factors (nitric oxide,

prostacycline) are the characteristic features of HA

[4]. The factors initiating and enhancing local inflam-

matory reaction play a dominant role in the induction

of atherosclerosis. The mechanisms involved in vas-

cular remodelling seem to be associated with the fac-

tors released from damaged cells of the vascular wall

and from cells infilitrating this wall, namely mono-

cytes, lymphocytes, and granulocytes [16]. Increased

expression of Intercellular Adhesion Molecule 1

(ICAM-1); and Monocyte Chemoattractant Peptide1

(MCP-1) are the most important factor conditioning

the penetration of inflammatory cells into the suben-

dothelial space [15–17].

The aim of this study was to evaluate plasma

sICAM-1 and MCP-1 levels in patients with essential

hypertension.
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Materials and Methods

The study was carried out on 36 persons divided into

two groups. Group 1–18 patients with essential hyper-

tension (11 men and 7 women aged 26–55 years) and

group 2–18 normotensive subjects (6 women and 12

men aged 25–57 years). All hypertensive patients

were newly diagnosed and had never been treated with

drugs. Their blood pressure was above 160/90 mmHg on

at least four measurements taken at 1-week intervals.

In control subjects, supine blood pressure was below

140/90 mmHg.

Exclusion criteria were as follows: alcohol or drug

abuse, secondary hypertension, renal, cardiac and he-

patic diseases, diabetes mellitus, treatment with drugs

affecting blood pressure, inflammatory diseases, lipid

disorders, obesity, atherosclerotic plaques in the carotid

and vertebral arteries on Doppler examination. Lipi-

dograms, including total cholesterol, triglycerydes,

LDL, HDL and apolipoprotein B were determined

with BIO-Merieux enzymatic kits after 16-h fasting.

The plasma levels of sICAM-1 and MCP-1 were de-

termined with R&D (ELISA) kits as described by the

manufacturer.

The data were expressed as the mean ± SE, and were

analyzed by Student’s t-test. using version 2.01 Graph

Pad Prism software.

Results

ICAM-1: The mean sICAM-1 level in plasma from

hypertensive patients was significantly higher than in

healthy controls (279.2 ± 8.8 ng/ml vs. 224.4 ± 1.8 ng/ml;

p < 0.001) (Fig. 1).

MCP-1: The level of MCP-1 in plasma was 142.2

± 7 pg/ml in hypertensive patients, while in healthy

controls it was 95.4 ± 36 pg/ml (p < 0.0001) (Fig. 2).

We have not observed clinically significant differ-

ences in lipid parameters (Tab. 1).

Discussion

Despite numerous studies of arterial hypertension se-

quels, the exact mechanisms triggering and enhancing

the remodelling of the arterial wall are still not fully

recognized. The key factor in the pathogenesis of

atherosclerosis seems to be endothelial injury. Based

on earlier studies, which showed that the removal of

endothelium in experimental hypercholesterolemic

animals facilitated the development of the atheroscle-
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Lipids
parameters

Total
Cholesterol

[mg%]

HDL
cholesterol

[mg%]

LDL
cholesterol

[mg%]

Triglycerides
[mg%]

Control group 205.1 ± 3.9 46.6 ± 1.3 140.3 ± 8.7 155.1 ± 6.1

Study group 199.4 ± 6.8 42.8 ± 2.4 136.8 ± 8.9 163.7 ± 10.2
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rotic plaque, the response to injury hypothesis was

framed [16]. In normal endothelium, the hypertrophy

of vascular smooth muscle is inhibited if antioxidative

defence system is properly functioning [7, 13]. The

increased blood pressure impairs endothelial electro-

lyte transport, activates tyrosine kinases, affects the

production of growth factors [12]. In addition, endo-

thelial cells may exhibit altered signal transduction

and expression of ICAM-1 and MCP-1 genes [5]. The

expression of these molecules seems to be regulated

at the transcription level. The increased production of

free radicals in endothelium triggers the cascade acti-

vating the transcription factor NF�B, which regulates

expression of, among others, MCP-1 and ICAM-1

[18]. Incomplete oxidation and enhanced production

of free radicals may be associated with medial thick-

ening, which could prolong the diffusion of oxygen

from the vascular lumen [7]. Laursen et al. [11] showed

an increased production of free radicals in the course of

arterial hypertension caused by angiotensin II.

In our previous study, we found the increased

sICAM-1 and MCP-1 levels in patients with HLP

IIa and IIb [9]. The exclusion of patients with lipid

disorders, inflammatory diseases and diabetes melli-

tus enabled us to evaluate the relationship between

blood pressure and the levels of sICAM-1 and

MCP-1. The results suggest that arterial hypertension

increases the expression of ICAM-1 and MCP-1,

which is in agreement with other reports. DeSouza et

al. [6] found the increased sICAM-1 levels in older

patients with uncomplicated essential hypertension.

Some investigators observed that a significant in-

crease in sICAM-1 levels was typical mainly of ma-

lignant hypertension [19]. In vitro studies demon-

strated a more rapid increase in the expression of

ICAM-1 stimulated with cytokines or endotoxin and

increased adhesion of monocytes to endothelium from

hypertensive rats (SHR-Spontaneously Hypertensive

Rat) compared to healthy rats (WKY-Wistar-Kyoto

rat) [8].

Buemi et al. [1] provided evidence that the rela-

tionship of increased blood pressure and increased

levels of adhesion molecules in plasma was highly

probable. In their study, even a short-term increase in

blood pressure, induced with cold pressor test (CPT)

was accompanied by a significant increase in

sICAM-1 levels.

Penetration of monocytes through endothelium

plays a crucial role in the development of the athero-

sclerotic plaque [16]. MCP-1 is a major chemokine

involved in this process. Except for the studies on

dTGR animal models [2, 12], only Parissis et al.

found the increased MCP-1 levels in patients with es-

sential hypertension [14]. However, they did not take

into account that lipid disturbances might have af-

fected macrophage activity and the level of MCP-1

[9]. Chen et al. [3] observed that angiotensin , whose

level may be increased in arterial hypertension, in-

creased MCP-1 gene expression via the AT1 receptor.

Koyanagi et al. [10] observed that the experimental

animals treated with anti-MCP-1 (IgG) showed less

amount of inflammatory cells infiltrating coronary en-

dothelium in early and late atherosclerotic lesions.

Numerous studies showed that inflammatory fac-

tors, including adhesion molecules and chemokines,

played a dominant role in the consecutive phases of

vascular injury. Our results indicate that arterial hy-

pertension alone (without inflammation, lipid and car-

bohydrate disorders) may increase the expression of

sICAM and MCP-1. Of particular interest would be

the evaluation of the effect of antihypertensive drugs

on the levels of adhesion molecules and chemokines.

Drugs decreasing the expression of these proteins

might be able to limit the unfavorable effect of abnor-

mal blood pressure on the vascular wall and would be

a potential new class of antyhypertensive medicines.
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