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Changes of plasma levels of sTRAIL and its DR4, DR5 in 

hypertension patients with left ventricular hypertrophy
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Abstract: Objective: To determine plasma levels of soluble tumor necrosis factor-related apoptosis inducing ligand (sTRAIL) and its soluble death receptor (sDR4, sDR5) in essential hypertension (EH) patients with left ventricular hypertrophy (LVH). Methods: Enzyme linked immunosorbent assay (ELISA) was used to measure plasma levels of sTRAIL, sDR4 and sDR5 in 50 EH + LVH patients (EH + LVH group), 50 EH patients without LVH (EH group) and 50 healthy subjects (healthy control group), and the results were compared and analyzed among three groups. Results: ① Compared with healthy control group and EH group, there were significant increase in plasma levels of sTRAIL [(0.95±0.11) ng/ml vs. (1.12±0.86) ng/ml vs. (1.74±1.19) ng/ml], sDR4[(2.38±0.32) pg/ml vs. (5.63±1.05) pg/ml vs. (8.72±1.14) pg/ml] and sDR5[(< 6 pg/ml) vs. (39.19±8.23) pg/ml vs. (78.21±11.2) pg/ml] in EH + LVH group, P<0.01 all; and levels of sDR4 and sDR5 in EH group were significantly higher than those of healthy control group (P<0.01 both), but there was no significant difference in sTRAIL level between the two groups (P>0.05); ② Pearson correlation analysis indicated that there were significant positive correlation among levels of sTRAIL, sDR4 and sDR5 in EH + LVH patients (r=0.325~0.410, P<0.05 or <0.01). Conclusion: Plasma levels of sTRAIL, sDR4 and sDR5 may be valuable indexes for prediction of left ventricular hypertrophy in patients with hypertension. 
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摘要：目的： 测定高血压左室肥厚患者血浆肿瘤坏死因子相关的凋亡诱导配体(sTRAIL)、及其死亡受体(sDR4、sDR5)水平。方法 ：用酶联免疫吸附法（ELISA）分别检测50例高血压左室肥厚患者（高血压左室肥厚组）、50例高血压无左室肥厚患者（高血压组）和50例健康人（健康对照组）血浆sTRAIL、sDR4和sDR5水平。结果： ①与健康对照组及高血压组比较，高血压左室肥厚组血浆sTRAIL[(0.95±0.11) ng/ml比(1.12±0.86) ng/ml比(1.74±1.19) ng/ml]、 sDR4[(2.38±0.32) pg/ml比(5.63±1.05) pg/ml比(8.72±1.14) pg/ml]、 sDR5[(< 6 pg/ml)比(39.19±8.23)pg/ml比(78.21±11.2)pg/ml]水平均明显升高（P<0.01）；且高血压组sDR4、sDR5水平明显高于健康对照组（P<0.01）, sTRAIL水平与健康对照组无明显差异（P>0.05）; ②Pearson相关分析表明，高血压左室肥厚患者sTRAIL、sDR4、sDR5间呈显著的正相关性（r=0.325~0.410, P<0.05或<0.01）。 结论：血浆sTRAIL 、sDR4、sDR5水平可能是预测高血压患者左室肥厚有价值的指标之一。
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Apoptosis plays an important role in occurrence and development of cardiovascular diseases [1], its studies mainly focus on coronary heart disease, arrhythmia, myocarditis and cardiomyopathy currently [2], but there’s few study on apoptosis and hypertension. We have studied change of plasma levels of soluble tumor necrosis factor (TNF)-related apoptosis inducing ligand (sTRAIL), and its death receptors (sDR4, sDR5) in aged patients with heart failure [3]. There’s few report on detection of plasma levels of sTRAIL, sDR4 and sDR5 and their relationship in patients with essential hypertension (EH). The present study explored role of sTRAIL, sDR4 and sDR5 in occurrence of left ventricular hypertrophy through measuring their plasma levels and analyzing their relationship in patients with hypertension. 
1. Subjects and methods

1.1 Subjects   

A total of 100 EH patients visited in departments of geriatrics and cardiology of our hospital from Jan 2009 to Jan 2010 were enrolled and all their diagnosis accorded with criteria of hypertension guidelines [4]. There were 54 males and 46 females, their age was 36~85 (66.3±5.1) years old, course of disease was 1~21 years with an average of 10 years and one month. There were 50 EH patients with left ventricular hypertrophy (LVH) among the 100 patients, and LVH was diagnosed via ultrasonic cardiogram (UCG) analysis. Diagnostic standards for LVH were: （1）interventricular septal thickness (IVST) ≥11mm or left posterior wall thickness (LVPWT) ≥12mm; （2）left ventricular mass index (LVMI) male >125g/m 2, female >115g/m 2 [5]. All EH patients were excluded for myocardial hypertrophy caused by coronary heart disease and cardiomyopathy. A total of 50 healthy subjects undergoing physical examination in our hospital were enrolled as healthy control group, there were 27 males and 23 females with age 37~84 (66.5±5.2) years old. 

1.2 Methods

1.2.1 Collection of plasma samples  The 2ml venous blood was taken from EH patients instant after admission and placed in plastic tube containing 0.2% EDTA, centrifuged at 3000 r/min for 10min, then plasma was taken and stored in -20℃ fridge. Fasting blood was taken from healthy subjects in early morning and plasma was separated. 

1.2.2 Measurements of plasma sTRAIL, sDR4 and sDR5   Enzyme linked immunosorbent assay (ELISA) was used to measure sTRAIL, sDR4 and sDR5 with kits from Fourth Military Medical University and operations were performed according to instructions strictly. 

1.2.3 Measurement of LVH in EH   Philips HDI-5000 color Doppler blood flow imaging instrument was used and probe frequency was 3~5 MHz. Diastolic IVST, LVPWT and left ventricular end-diastolic diameter（LVEDd）were measured; left ventricular mass (LVM) was calculated according to Devereu formula: LVM (g) =1.04［(LVEDd+IVST+LVPWT)3 -LVEDd3 -13.6; and LVMI was further calculated: LVMI (g/m2) = LVM/body surface area (BSA) [5]. 

1.3 Statistical treatment

    SPSS 11.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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) and its comparison was performed using variance analysis. Pearson correlation analysis was used to perform correlation comparison. P<0.05 was regard as possessing significant difference. 
2. Results

2.1 Comparison of plasma levels of sTRAIL, sDR4 and sDR5 among three groups

    Compared with healthy control group and EH group, there were significant increase in plasma levels of sTRAIL, sDR4 and sDR5 in EH + LVH group (P<0.01 all), and sDR4 and sDR5 levels in EH group were significantly higher than those of healthy control group (P<0.01), there’s no significant difference in sTRAIL level between EH group and healthy control group (P>0.05). They were shown in table 1. 

Table 1 Comparison of plasma levels of sTRAIL, sDR4 and sDR5 among three groups (
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	Group 
	n
	sTRAIL（ng/ml）
	sDR4（pg/ml）
	sDR5（pg/ml）

	Healthy control group
	50
	0.95±0.11
	2.38±0.32
	< 6

	EH group 
	50
	1.12±0.86
	5.63±1.05△△
	39.19±8.23△△

	EH + LVH group 
	50
	1.74±1.19△△▲▲
	8.72±1.14△△▲▲
	78.21±11.2△△▲▲


Notes: sTRAIL: soluble tumor necrosis factor-related apoptosis inducing ligand, sDR4, sDR5: soluble death receptors 4 and 5, EH: essential hypertension, LVH: left ventricular hypertrophy. Compared with healthy control group, △△P <0.01；compared with pure EH group, ▲▲ P <0.01.
2.2 Pearson correlation analysis

    Pearson correlation analysis indicated that there were significant positive correlation among sTRAIL, sDR4 and sDR5 in EH + LVH patients. There existed significant correlation between sTRAIL and sDR4 (r= 0.325, P <0.05), sTRAIL and sDR5 (r= 0.331, P <0.05), sDR4 and sDR5 (r= 0.410, P <0.01). 
3. Discussion

The TNF-related apoptosis inducing ligand (TRAIL) was first found and successfully cloned by Wiley et al [6] in 1995, which was a TNF superfamily member possessing high homology with TNF and FasL (Apo-1L or CD95) and named as Apo-2L. It’s the third discoverable apoptosis inducing ligand of TNF family after TNF and apoptosis factor natural ligand（FasL）. Death receptor 4 (DR4) and death receptor 5 (DR5) were TRAIL death receptor found and cloned by Pan et al [7] in 1997. 

Since long-term peripheral resistance increase and pressure overload of heart, LVH and LVM increase occur in EH patients. LVH is a most frequent complication of hypertension, which is the main adaptive mechanism of heart to pressure overload and pathological change of left ventricular remodeling in EH patients [8]. Multiplicity clinical studies proved that LVH is an important independent risk factor that induces or aggravates myocardial infarction, heart failure or sudden death [9]. Cardiac remodeling mechanism in hypertension is still uncertain; some scholars thought that it may be related with mechanical stress increase of myocardial cells and participation of multiple nerve-humoral factors and paracrine/autocrine factors of cardiovascular tissues [10]. Foreign recent study indicated that apoptosis existed in main target organs (heart, brain and kidney) of hypertension patients, speculating that cardiomyocyte apoptosis may play an important role in onset of LVH in hypertension [11，12]. 

The present study found that sTRAIL, sDR4 and sDR5 levels were closely correlated with hypertension and it’s more significant in EH + LVH patients through measuring plasma levels of sTRAIL, sDR4 and sDR5 in EH and healthy people, Compared with healthy control group and EH group, there were significant increase in plasma levels of sTRAIL, sDR4 and sDR5 in EH + LVH group (P<0.01 all), and sDR4 and sDR5 levels in EH group were significantly higher than those of healthy control group (P<0.01), there’s no significant difference in sTRAIL level between EH group and healthy control group (P>0.05). There were significant positive correlation among sTRAIL, sDR4 and sDR5 （r= 0.325, P <0.05; r= 0.331, P <0.05; r= 0.410, P <0.01）in EH + LVH patients, indicating that LVH in hypertension was related with cardiomyocyte apoptosis, and plasma levels of sTRAIL, sDR4 and sDR5 may be valuable indexes for predicting LVH in EH patients. 
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