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Study for serum levels of hepatocyte growth factor and soluble intercellular adhesion molecule-1 in patients with hypertension

/LI Yi-hong 1, JIN Mei-hua 1, YU Shuang 1, YU Bo 2//1. Department of Cardiology, First Affiliated Hospital of Jiamusi University, Jiamusi, Heilongjiang, 154002, China; 2. Central Hospital of Jiamusi

Abstract: Objective: To study changes of serum levels of hepatocyte growth factor (HGF), soluble intercellular adhesion molecule-1 (sICAM-1) in patients with essential hypertension (EH) and their significance. Methods: A total of 59 EH patients were selected, including 20 cases with EH stage 1 (EH stage 1 group), 19 cases with EH stage 2 (EH stage 2 group) and 20 cases with EH stage 3 (EH stage 3 group). Another 30 healthy subjects were regard as normal control group. Double antibody enzyme-linked immunosorbent sandwich assay was used to measure concentrations of HGF and sICAM-1 in all groups, and then the results were compared and analyzed. Results: Compared with normal control group, there were significant increase in serum levels of HGF [(641.65±142.90) pg/ml vs. (998.15±241.38) pg/ml] and sICAM-1 [(161.70±32.36) ng/ml vs. (327.17±31.28) ng/ml] in EH patients (P<0.01 both), and it’s more significant as blood pressure increased (P<0.01). HGF concentration was positively correlated with sICAM-1 concentration (r=0.317, P<0.01). Conclusion: HGF and sICAM-1 may participate in pathogenesis of hypertension, indicating that HGF plays an important role in restore of impaired endothelial cells in hypertension. 
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【摘要 】目的 ：探讨高血压患者血清肝细胞生长因子（HGF）, 可溶性细胞间黏附分子-1（sICAM-1）水平的变化及其意义。方法 ：选择59例高血压患者，其中高血压1级组20例，高血压2级组19例，高血压3级组20例，并选择30例健康体检者作为正常对照组。用酶联免疫双抗体夹心法检测各组血清HGF和sICAM-1浓度，并进行比较。结果：与正常对照组相比，高血压患者血清HGF[(641.65±142.90) pg/ml比(998.15±241.38) pg/ml]、sICAM-1[(161.70±32.36) ng/ml比(327.17±31.28) ng/ml]明显升高（p＜0.01），血压越高,其变化越显著(P＜0.01），HGF浓度与sICAM-1浓度呈正相关（r =0.317，p﹤0.01）。结论：HGF与sICAM-1参与了高血压的发病过程，提示HGF在高血压内皮细胞损伤的修复中具有重要作用。
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Essential hypertension （EH）is one of the most common cardiovascular diseases now. It’s estimated that there are over 100 million EH patients in China. EH often causes severe cardiac, cerebral and renal complications, is important risk factor for many cardiovascular and cerebrovascular diseases and is a major cause for cardiovascular death, so its early diagnosis and effective therapy possesses important meaning. There are studies indicating that vascular endothelial injury exists in EH patients, hepatocyte growth factor (HGF) can restore impaired vascular endothelial cells but its mechanism is not clear. The present study explored possible mechanism of HGF in protection of EH from inflammatory reaction mechanism, and to provide evidence for early diagnosis and effective therapy of EH. 

1. Subjects and methods

1.1 Subjects

EH inpatients were randomly selected from department of cardiology of first affiliated hospital of Jiamusi university from Jul 2008 to Apr 2009. There were 20 patients with EH stage 1 (EH stage 1 group), 11 males and nine females with age (61.25±9.28) years old; 19 patients with EH stage 2 (EH stage 2 group), nine males and 10 females with age (59.30±9.57) years old; 20 patients with EH stage 3 (EH stage 3 group), 11 males and nine females with age (60.77±9.72) years old. Another 30 normal subjects were enrolled as normal control group, including 16 males and 14 females with age (57.30±6.26) years old; they were all healthy after physical examination. International universal classification and standard for EH were used to define and classify EH. There were no significant difference in age, gender, body weight, nutritional status and medication, shown in table 1.

1.2 Exclusion standard

Exclusion standard were as follows: recent infection, cancer, severe liver or renal diseases, diabetes mellitus, pulmonary heart disease, cardiomyopathy, cerebrovascular diseases, application of heparin, immunosuppressant or immunostimulant, recent wound or operation history. 

1.3 Collection of serum sample

    EH patients were taken fasting venous blood on the second day after admission; normal subjects were taken fasting venous blood during physical examination. Four ml elbow venous blood was placed in tube without anticoagulant, standing at room temperature for about 6min, then centrifuged in 3000r/min for 15 min and supernatant was taken and preserved in -70℃ fridge for detection. 
1.4 Measurements of serum HGF and sICAM-1 

Double antibody enzyme-linked immunosorbent sandwich assay (ELISA) was used to measure serum levels of HGF and sICAM-1. Kits were provided by Wuhan Boshide biotechnology Ltd.

1.5 Statistical treatment
    SPSS 13.0 software was used to perform statistical treatment. Measurement data were presented as mean ± standard deviation (
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±s). Comparison between indexes within group was performed by t test and among groups was performed by analysis of variance. P<0.05 was regard as possessing significant difference. Linear correlation analysis was used to perform correlation analysis. 
2. Results

2.1 Comparison of HGF level among four groups

HGF levels of EH groups were significantly higher than that of normal control group (P<0.01), and the higher blood pressure was, the higher HGF level was (P<0.01). They were shown in table 2.

2.2 Comparison of sICAM-1 level among four groups 

sICAM-1 levels of EH groups were significantly higher than that of normal control group (P<0.01), and the higher blood pressure was, the higher sICAM-1 level was (P<0.01). They were shown in table 2.

2.3 Relationship between serum HGF and sICAM-1 level

    Linear correlation analysis indicated that serum HGF was positively correlated with sICAM-1 level in EH patients (r=0.317, P<0.01). 

Table 1   General condition of four groups  
	Items
	Normal control group
	Hypertension stage 1 group
	Hypertension stage 2 group
	Hypertension stage 3 group

	Age (years)
	57.30 ±6.26
	61.25±9.28
	59.30±9.57
	60.77±9.72

	Gender (Male/Female)
	16/ 14
	11/9
	9/10
	11/9

	Blood glucose (mmol/L)
	4.25±0.86
	4.78±0.97
	5.03±0.71
	4.83±0.81

	Low density lipoprotein

(mmol/L)
	2.85±0.82
	2.45±0.69
	2.68±0.99
	2.55±0.79

	Triglyceride

(mmol/L)
	2.27±0.96
	2.23±1.04
	2.10±0.86
	2.13±0.95


Notes: There were no significant difference in age, gender ratio, blood glucose and lipids among four groups (P>0.05). 
Table 2  Comparison of HGF and sICAM-1 level among all groups (
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±s) 
	Group
	Case
	HGF(pg/ml)
	sICAM-1(ng/ml)

	Normal control group
	30
	641.65±142.90
	161.70±32.36

	Hypertension group
	59
	998.15±241.38△△
	327.17±31.28△△

	Hypertension stage 1 group
	20
	772.39 ±231.85△△
	261.52 ±42.63△△

	Hypertension stage 2 group
	19
	991.27±268.42△△▲▲
	321.02±38.87△△▲▲

	Hypertension stage 3 group
	20
	1236.31±217.32△△▲▲＃＃
	398.14±27.26△△▲▲＃＃


Notes: HGF: hepatocyte growth factor, sICAM-1: soluble intercellular adhesion molecule-1, compared with normal control group △△P＜0.01, compared with hypertension stage 1 group，▲▲P﹤0.01, compared with hypertension stage 2 group＃＃P﹤0.01.

3. Discussion  

Pathogenesis of EH is still not clear. Some study indicated that EH patients possesses obvious vascular endothelial injury, and many kinds of cytokines, growth factors, inflammatory factors take part in pathophysiological process of vascular endothelial injury. There are few reports on HGF, as a growth factor, participation in mechanism of EH. 

Another name of HGF is Scatter factor, it belongs to soluble cellular factor family and molecular weight is 75-90KD. HGF is named because being extracted from serum of rat with part of liver removed at first, it can promote growth of liver cells and regeneration of liver tissue. Later study found that HGF is a kind of multi-effect cytokine may act on many tissues and cells, and it can promote cell proliferation, cell movement, and angiogenesis and inhibit apoptosis. After combined with its receptor c-Met, HGF starts a series of transmembrane signal transduction pathways to perform its biological activity. Study of recent years indicated that HGF and its receptor c-Met widely distribute in cardiovascular system, and their promoting mitosis effect in vascular endothelial cells are significantly stronger than that of vascular endothelial growth factor (VEGF) and fibroblast growth factor (FGF), and they don’t cause proliferation of vascular smooth muscle cells. HGF can restore impaired vascular endothelial cells, but its mechanism is not clear.

In the present study, serum concentration of HGF in EH group was significantly higher than that of normal control group, and the increase degree was significantly correlated with EH stage, which was consistent with reports in recent years, with that of WANG BN et al. Their study found that compared with controls, serum HGF level significantly increased in EH patients, and the higher EH stage was, the higher serum HGF level was [1]. Animal experiment proved that serum concentration of HGF in spontaneous EH rats is significantly higher than that of normal control group, and serum HGF concentration is positively correlated with level of blood pressure [2]. Possible mechanism of serum HGF level increase in EH patients is not clear currently, which may be ① vascular endothelial function is severely damaged in EH patients, renin-angiotensin system (RAS) is activated, synthesis of HGF significantly decreases in local vascular tissue, which leads to compensatory increase of HGF secretion in liver, spleen and lung by endocrine way; ② besides, there is oxidative stress in EH patients and oxidative low density lipoprotein formation increase, which can induce expressions of interleukin (IL)-1 and tumor necrosis factor (THF)-α, these inflammatory factors can stimulate blood mononuclear cells and bone marrow progenitor cells to express HGF, leading to increased HGF level in EH patients. Yamamoto et al found that expression of apoptosis inhibitory factor Bcl-2 decreased in hypoxic condition, HGF dose-dependently promoted expression of Bcl-2, then significantly inhibited apoptosis of aortic endothelial cells. Study of Purdie et al. [3] used endothelial cell lines from human great saphenous vein found that HGF can promote expression of soluble nitric oxide synthase (iNOS), lead to increased NO synthesis and significantly increase endothelial cell dynamics. HGF protects and restores vascular endothelium and against vascular endothelial dysfunction through inhibiting endothelial cell apoptosis and promoting NO synthesis. It may be a self-protective mechanism of organism. When endothelial function impaired, HGF formation increases, therefore HGF can be used as new index reflecting endothelial dysfunction in EH patients. 

Some studies had proved that most inflammatory cytokines, such as IL-1, IL-6, TNF-α and interferon-γ, can induce the increase of expressions of HGF and HGF receptors in epithelial cells [4]. Soluble intercellular adhesion molecule (sICAM)-1 is a member of immunoglobulin family, it expresses on surface of many kinds of cells, enhances adhesion between leukocytes and vascular endothelial cells and promotes generation and development of inflammations, it’s a reliable marker of inflammatory reactions. 

Results of present study indicated that compared with normal control group, serum sICAM-1 level significantly increased in EH group and increased degree was significantly correlated with EH stage, indicating that there was inflammatory reaction mechanism in EH pathogenesis, which was consistent with current reports. In the present study, serum sICAM-1 level in EH stage 3 group was significantly higher than those of EH stage 2 and 1 groups, indicating that sICAM-1 can be used as a monitoring index for risk extent of EH.  
Increase of adhesion molecules such as sICAM-1 is an important molecular mechanism of endothelial cell injury [5]. In the present study, correlation analysis indicated that HGF was significant positively correlated with sICAM-1, which may be a compensatory reaction of organism，i.e. when vascular endothelium is injured and endothelial dysfunction occurs, HGF expression increases instantly to recover normal function of endothelial cells. NO is an effective inhibitor of sICAM-1[6]., because HGF can promote expression of iNOS and synthesis of NO, therefore, HGF can indirectly inhibit synthesis of sICAM-1 and decrease inflammatory reaction of EH, but needs further study to confirm. 

In summary, EH patient possesses obvious vascular endothelial injury, HGF may promote recovery of impaired endothelial cell function, but needs further study to confirm 
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