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Influence of anxiety or depression on prethrombotic state in patients with essential hypertension

KONG De-gui, LU Yu-qiao, QI Xue-wen, MA Long-le, KONG Xiang-quan//Department of Cardiology, People’s Hospital of Liaocheng City, Liaocheng, Shandong, 252000, China

Abstract: Objective: To observe influence of anxiety or depression on prethrombotic state in patients with essential hypertension (EH). Methods: A total of 112 EH patients were equally divided into EH + A/D group and pure EH group. Levels of prethrombotic state indicators, including serum CD62P, von Willebrand factor (vWF), tissue type plasminogen activator (t-PA), plasminogen activator inhibitor (PAI)-1 and endothelin (ET)-1 were measured in two groups. Results: Compared with pure EH group, there were significant increase in levels of CD62P [(4.52±2.01) % vs. (8.38±1.96) %], vWF [(155.28±23.11) % vs. (185.23±22.21) %], PAI-1 [(54.35±13.21) ng/L vs. (79.88±14.53) ng/L] and ET-1 [(121.56±33.32) ng/L vs. (152.78±30.23) ng/L], P<0.05 all; and significant decrease in t-PA level [(19.37±11.46) ng/L vs. (9.56±8.32) ng/L, P<0.05] in EH + A/D group. Conclusion: Anxiety or depression can aggravate prethrombotic state of patients with essential hypertension through activation of platelets, influencing vascular endothelial function and fibrinolytic system imbalance.
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焦虑或抑郁情绪对原发性高血压患者血栓前状态的影响/孔德贵, 路玉桥, 祁学文, 马龙乐, 孔祥泉//聊城市人民医院心内科，山东 聊城，252000

摘要：目的: 观察焦虑或抑郁情绪对原发性高血压患者血栓前状态的影响。方法：112高血压病患者被均分为高血压合并焦虑或抑郁组（EH +A/D 组）和单纯高血压组（EH组），测定两组病人血清CD62P、血管假性血友病因子（vWF）、组织型纤溶酶原激活剂（t-PA）、组织型纤溶酶原激活剂抑制剂（PAI-1）、内皮素（ET）-1等血栓前状态指标水平。结果： 与EH组比较，EH + A/D组CD62P[(4.52±2.01) %比(8.38±1.96) %]、vWF[(155.28±23.11) %比(185.23±22.21) %]、PAI-1[(54.35±13.21) ng/L比(79.88±14.53) ng/L]、ET-1[(121.56±33.32) ng/L比(152.78±30.23) ng/L]水平明显升高（P均<0.05），而t-PA[(19.37±11.46) ng/L比(9.56±8.32) ng/L]水平明显降低（P<0.05）。结论：焦虑或抑郁情绪会通过激活血小板、影响血管内皮功能及纤溶系统的失衡，加重原发性高血压患者血栓前状态。
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Anxiety and depression are common psychological disorders, and their incidence rates reach 30% in patients with essential hypertension (EH) in China [1], they may make circadian rhythm of blood pressure disappear [2] and easily lead to occurrence of cardiovascular and cerebrovascular events [3]. A study proved that prethrombotic state is related with blood pressure variability in EH patients [4], but there’s no report for influence of anxiety or depression on prethrombotic state in EH patients. The present study explored mechanism of occurrence of cardiovascular and cerebrovascular events in EH patients with anxiety or depression through observing influence of anxiety or depression on prethrombotic state in hypertension. 

1. Subjects and methods

1.1 Selection of subjects

A total of 112 patients visited in department of cardiology of people’s hospital of Liaocheng City from Jan 2009 to May 2012 were selected. They were equally divided into EH complicated anxiety or depression group (EH +A/D group) and pure EH group. There were no significant difference in general data between two groups (P>0.05), and were shown in table 1. All patients signed informed consent before experiment; antiplatelet, anticoagulant drugs and those drugs affecting fibrinolysis were stopped seven days before enrollment. EH was diagnosed according to WHO/ISH diagnostic standard in 1999, while anxiety or depression was diagnosed according to American diagnostic and statistical manual of mental disorder (DSM) Ⅳ standard. 

1.2 Detection of prethrombotic state

The 10 ml fasting venous blood was taken, placed in 2% EDTA-Na2 anticoagulant tube, centrifuged at 3000 r/min 4℃ for 15 min. Supernatant plasma was taken for measurements of following indexes. 

1.2.1 Measurement of CD62P  The plasma of supernatant abounding platelet was taken for measurement of platelet CD62P expression level using whole blood flow cytometry according to instructions strictly within one hour: The 10 μl fluorescent-labeled antibodies PE-CD62P and PE-IgG1 were added into two tubes, after fully mixed with 100 μl phosphate buffered saline (PBS) respectively, 2 ml sample to be tested was added, after dark incubation at room temperature for 15 min, 2 ml PBS was added to terminate reaction. Then sample was analyzed in flow cytometry, number of positive platelets combined with fluorescent antibody PE-CD62P among 104 platelets was counted, percentage of positive platelet was expression level of CD62P (PE-IgG1 was isotype control group). 

1.2.2 Measurement of von Willebrand factor (vWF):   The plasma of supernatant was taken for measuring vWF using enzyme linked immunosorbent assay according to instructions strictly. The kit was provided by Shanghai Yaji biotechnology Co. Ltd.

1.2.3 Measurement of tissue type plasminogen activator (t-PA) and plasminogen activator inhibitor (PAI)-1:  Plasma was added into reaction stripe coating anti-t-PA antibody and PAI-1 antibody, fully mixed, incubated at 37℃ for 120 min, then washed, the chromogen substrate o-phenylene diamine（OPD）diluent 100 μl was added into every hole, incubated at 37℃ for 15 min to make it be colored. The 50 μl termination solution was added into every hole to terminate reaction, and then they were measured using microplate reader. 

1.2.4 Measurement of endothelin (ET)-1: the ET-1 level in sample was measured using double-antibody sandwich enzyme immunoassay. Purified antibody was used to coat microwell plate and make solid phase antibody. The ET-1, biotinylated anti-ET-1 antibody and HRP labeled avidin were added into micropore coated monoclonal antibody in turn, the sample was colored by substrate TMB after complete washing. The TMB transferred into blue under catalysis of peroxidase, and turned to final yellow under acid action. Shade of color was positively correlated with ET-1 concentration in sample. ET-1 concentration was measured by microplate reader. 

1.3 Statistical treatment

SAS 6.12 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 t test; numeration data were expressed as percentage and its comparison was performed using chi-square test. P<0.05 was regard as possessing significant difference. 

2. Results

2.1 Comparison of general data between two groups

There were no significant difference in age, gender, disease history, blood pressure and usage of antihypertensive drugs between two groups (P>0.05 all). They were shown in table 1. 

Table 1 Comparison of general data between two groups

	
	EH +A/D group

 (n=56)
	Pure EH group
 (n=56)
	P value

	Age (years)
	45±21
	42±23
	1.12

	Gender (male/female)
	25/31  
	28/28
	0.57

	BMI (kg/m2)  
	25±8  
	24±7  
	0.55

	Disease history
	
	
	

	Smoking history n (%)
	15（26.8）
	17（30.4）
	0.67

	Coronary heart disease n (%)  
	35（62.5）
	33（58.9）
	0.69

	Hyperlipidemia n (%)
	32（57.1）
	35（62.5）
	0.56

	Diabetes mellitus n (%)
	14（25.0）
	16（28.6）
	0.66

	Metabolic syndrome n (%)
	28（50.0）  
	31（55.4）  
	0.57

	Stroke n (%)  
	5（8.9）
	7（12.5）
	0.54

	Peripheral arterial disease n (%)
	12（21.4）
	10（17.9）
	0.63

	24h mean blood pressure 
	
	
	

	24h mean systolic blood pressure (mmHg)
	138±28
	142±22
	0.56

	24h mean diastolic blood pressure (mmHg)
	90±17
	89±18
	0.68

	Antihypertensive drugs, n (%)  
	
	
	

	ACEI
	24（42.9）
	20（35.7）
	0.43

	ARB
	15（26.8）
	18（32.1）
	0.53

	β-receptor blocker
	32（57.1）
	35（62.5）
	0.56

	Diuretics
	23（41.1）
	21（37.5）
	0.69

	Calcium channel blocker   
	32（57.1）           
	29（51.8）
	0.56


Notes: EH: essential hypertension, A/D: anxiety/depression, BMI: body mass index, ACEI: angiotensin converting enzyme inhibitor, ARB: angiotensin receptor blocker. Similarly hereinafter. 
2.2 Comparison of plasma levels of CD62P, vWF, t-PA, PAI-1 and ET-1 between two groups

    Compared with pure EH group, there were significant increase in levels of CD62P, vWF, PAI-1 and ET-1 (P<0.05 all), and significant decrease in t-PA level in EH + A/D group (P<0.05). They were shown in table 2. 

Table 2 Comparison of plasma levels of CD62P, vWF, t-PA, PAI-1 and ET-1 between two groups (EQ \* jc2 \* "Font:Times New Roman" \* hps21 \o\ad(\s\up 9(_),x)±s)

	Group 
	CD62P (%)
	vWF（%）  
	t-PA(ng/L)
	PAI-1(ng/L)
	ET-1(ng/L)

	Pure EH group (n=56)
	4.52±2.01
	155.28±23.11
	19.37±11.46
	54.35±13.21
	121.56±33.32

	EH +A/D group (n=56)  
	8.38±1.96△
	185.23±22.21△
	9.56±8.32△
	79.88±14.53△
	152.78±30.23△


Notes: vWF: von Willebrand factor, t-PA: tissue type plasminogen activator, PAI-1: plasminogen activator inhibitor-1, ET-1: endothelin-1. Compared with pure EH group △P<0.05.

3. Discussion

    Some study indicated that anxiety or depression can excite sympathetic nervous system, activate hypothalamic-pituitary-adrenal axis, promote secretion of a series of hormone, such as adrenocorticotropic hormone, cortisol, vasopressin et al [5,6], and lead to change of circadian rhythm of blood pressure disappears [2]. Prethrombotic state (PTS) is the state in which thrombus may form in organism, namely the state before production of fibrin. PTS is directly related with ischemic stroke and acute myocardial infarction, and it may aggravate atherosclerosis, heart, brain and kidney target organ damage and increase mortality rate. There was study proved that significant vascular endothelial injury, hypercoagulable state and change of fibrinolytic function all exist in EH patients, that is, PTS is closely correlated with EH development, occurrence of thrombotic complications and long-term prognosis [7]. Further study proved that PTS is related with blood pressure variability in EH patients [4]. The present study found that compared with pure EH group, there were significant increase in levels of CD62P, vWF, PAI-1 and ET-1, and significant decrease in t-PA level in EH + A/D group, indicating that anxiety or depression can aggravate PTS in EH patients. 

As molecular marker of platelet activation, CD62P reflects activation degree and functional state of platelet, and mediates adhesion function among platelet and neutrophil, endothelial cell, further promotes formation of thrombus. The present study found that CD62P level in EH +A/D group was significantly higher than that of pure EH group (P<0.05), indicating that anxiety or depression can activate platelet, aggravate formation of thrombus and increase incidence rate of cardiovascular and cerebrovascular events in EH patients. 

The vWF is a kind of macromolecule glycoprotein promoting blood coagulation synthesized from vascular endothelium, which is a sensitive marker reflecting vascular endothelial injury. There was study proved that anxiety or depression is related with vascular endothelial injury [8]. The present study found that vWF level in EH + A/D group was significantly higher than that of pure EH group (P<0.05), indicating that anxiety or depression aggravates degree of endothelial injury in patients with hypertension, but further study is needed for the concrete mechanism. 

Normal operation of body fibrinolytic function is the basis maintaining unimpeded blood flow; t-PA and PAI-1 maintain the dynamic balance of fibrinolytic function. Blood concentration and activity of t-PA can directly reflect function of fibrinolytic system and predict risk degree of thrombosis [9]. The present study found that compared with pure EH group, PAI-1 level significantly increased and t-PA level significantly decreased in EH + A/D group (P<0.05), indicating that fibrinolytic function significantly decreased in EH + A/D group. A study found that compared with normal control group t-PA level decreased by 43% in patients with chronic renal disease（EH group）; After antihypertensive therapy, impaired secretion of t-PA recovered in EH patients [10]. There is sympathetic nervous system excitation in patients with chronic renal diseases, which may be similar with above changes caused by anxiety or depression. 

The present study proved that anxiety or depression can aggravate PTS in EH patients through activating platelet, influencing vascular endothelial function and causing imbalance of fibrinolytic system function, indicating that we should notice detection of PTS, recognize high-risk population, undertake corresponding treatment, decrease occurrence of cardiovascular and cerebrovascular events in EH patients with anxiety or depression in clinic
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