PAGE  
241
心血管康复医学杂志2013年6月第22卷第3期Chin J Cardiovasc Rehabil Med，June 2013，Vol.22  No.3

Influence of thoracic sympathetic block on patients with diabetes mellitus complicated heart failure
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Abstract: Objective: To observe curative effect of thoracic sympathetic block on patients with diabetes mellitus (DM) complicated cardiac chamber enlargement and heart failure (HF). Methods: A total of 76 DM patients with cardiac chamber enlargement and HF were randomly divided into routine treatment group (n=36) and epidural nerve block group (nerve block group, n=40, received thoracic epidural nerve block based on routine treatment), and four weeks were a course of treatment. Changes of left ventricular ejection fraction (LVEF), left ventricular end-diastolic dimension (LVEDd), left atrial diameter (LAD), levels of tumor necrosis factor-α (TNF-α), interleukin-6 (IL-6), brain natriuretic peptide (BNP) and glycosylated hemoglobin (HbA1c) were observed in two groups. Results: There were no significant difference in all indexes between two groups before treatment (P>0.05). After treatment, total effective rate of cardiac function improvement in nerve block group was significantly higher than that of routine treatment group (95% vs. 66.7%, P<0.05). Compared with before treatment, there were significant decrease in LVEDd [(71.63±9.26)mm vs. (65.4±8.12)mm] and LAD[(45.62±7.10)mm vs. (37.14 ±6.28)mm] (P<0.05 both), significant increase in LVEF [(31.3±11.46)% vs. (42.12± 10.42) % , P< 0.01], and significant decrease in levels of TNF-α [(73.55±16.36)ng/L vs. (28.35±10.08) ng/L], IL-6 [(17.62±5.47) ng/L vs. (7.88±2.29) ng/L], BNP[(13.49±2.94) ng/L vs. (6.28±2.28) ng/L] and HbA1c [(7.9±2.6) % vs. (6.8±1.9) %] in nerve block group after treatment, P<0.05 or <0.001; and levels of LVEF, TNF-α, IL-6 and BNP in nerve block group after treatment were significantly improved than those of routine treatment group, P<0.05 or <0.01. Conclusion: Thoracic sympathetic block can significantly decrease levels of neuroendocrine and inflammatory factors, improve cardiac function, and elevate quality of life in patients with diabetes mellitus complicated heart failure. 
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胸段交感神经干预对糖尿病心力衰竭病人的影响/王桂珍, 王潞潞, 杨海鹏, 王欣佳, 王会艳//黑龙江省康复医院心内科，黑龙江 哈尔滨 150018

摘要：目的：观察胸段交感神经阻滞对糖尿病伴有心腔扩大心力衰竭病人的疗效。方法：76例糖尿病伴有心腔扩大心力衰竭病人随机被分为：常规治疗组（36例）和硬膜外神经阻滞组（神经阻滞组, 40例，常规治疗基础上加用高位硬膜外神经阻滞），4周为一个疗程，观察两组左心室射血分数（LVEF）、左心室舒张末期内径（LVEDd）、左心房内径(LAD)、肿瘤坏死因子α（TNF-α）、白介素6(IL-6)、脑钠肽（BNP）、糖化血红蛋白（HbA1c）等指标的变化。结果：两组各指标在治疗前无显著差异。治疗后神经阻滞组心功能改善有效率明显高于常规治疗组（95.0%比66.7%，P<0.05）。与治疗前比较，治疗后神经阻滞组LVEDd [(71.63±9.26)mm比(65.4±8.12)mm] 、LAD[(45.62±7.10)mm比(37.14±6.28)mm]明显缩小(P均<0.05)，LVEF[(31.3±11.46)%比(42.12±10.42)%]明显提高（P<0.01），TNF-α[(73.55±等16.36)ng/L比(28.35±10.08)ng/L]、IL-6[(17.62±5.47) ng/L比(7.88±2.29) ng/L]、BNP[(13.49±2.94) ng/L比(6.28±2.28) ng/L]、HbA1c [(7.9±2.6)%比(6.8±1.9) %]水平明显下降（P<0.05或 <0.001）；且LVEF、TNF-α、IL-6、BNP水平均较常规治疗组治疗后明显改善（P<0.05或<0.01）。结论：胸段交感神经阻滞显著降低糖尿病心力衰竭病人的神经内分泌因子、炎性因子水平，明显改善心功能，提高了生活质量。
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When diabetes mellitus (DM) complicated with chronic heart failure (CHF), neuroendocrine system is excessively activated and there is interaction between inflammation and oxidative stress. Activated inflammatory mediators, oxygen free radicals and neuroendocrine system form a mutual adjustment network and take part in occurrence and development of CHF together. When complicated with DM, HF incidence rate and mortality rate increase along with it. Framingham heart study found that incidence rate of HF in DM patients was 2~5 times of non-DM patients [1]. In HF patients, neuroendocrine system activation participates in myocardial remodeling and leads to gradual aggravation of cardiac function. The present study aimed at observing curative effective of thoracic sympathetic block in patients with HF and DM. 

1. Subjects and methods

1.1 Subjects

    A total of 76 patients with type 2 DM (T2DM) complicated cardiac chamber enlargement and HF, their diagnosis all accorded with WHO diagnostic standards, were enrolled in the study. They were randomly divided into epidural nerve block group (nerve block group, n=40) and routine treatment group (n=36). In nerve block group, there were 24 males and 16 females with mean age (47±5.46) years, and eight cases with NYHA class Ⅱ, 22 cases with NYHA class Ⅲ and 10 cases with NYHA class Ⅳ. In routine treatment group, there were 21 males and 15 females with mean age (49±6.32) years, and 11 cases with NYHA class Ⅱ, 16 cases with NYHA class Ⅲ and nine cases with NYHA class Ⅳ.

1.2 Therapeutic methods

(1) Patients in routine treatment group received routine therapies such as cardiotonic, diuretic and vasodilators, while nerve block group received additional thoracic nerve block based on routine treatment, and four weeks were a course of treatment.

(2) Method for thoracic sympathetic block: Patients were taken in sitting position, received puncture into epidural space through the gap between processus spinosus of thoracic vertebra 3~4 or 4~5. Epidural catheter was detained and 0.2% Ropivacaine 3~5ml was injected into the chamber every 4h. 
1.3 Judgment of clinical curative effect

    Markedly effective: Cardiac function improvement of two classes; effective: cardiac function improvement of one class; no effect: no significant improvement in cardiac function.

1.4 Measurements of indexes

(1) Left atrial diameter (LAD), left ventricular diameter (LVEDd) and left ventricular ejection fraction (LVEF) were measured by echocardiography before and after treatment.

(2) The fasting venous blood 10ml was taken in the morning, that was centrifuged, separated and the serum was stored in -20℃. Radio-immunoassay method was used to measure serum concentrations of TNF-α, IL-6, BNP and HbA1c.
1.5 Statistical treatment

    SPSS 20.0 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 t test. P<0.05 was regard as possessing significant difference. 
2. Results

2.1 Comparison of indexes between two groups before and after treatment

There were no significant difference in all indexes between two groups before treatment (P>0.05). There were also no significant differences in all indexes between before and after treatment in routine treatment group. Compared with before treatment, there were significant decrease in LVEDd and LAD (P<0.05), significant increase in LVEF (P<0.01) and significant decrease in levels of TNF-α, IL-6, BNP and HbA1c in nerve block group after treatment, P<0.001 or P<0.05. Compared with routine treatment group, there was significant increase in LVEF, and significant decrease in levels of TNF-α, IL-6, BNP, HbA1c in nerve block group after treatment, P<0.01 or P<0.05. They were shown in table 1. 

Table 1 Comparison of indexes between groups before and after treatment (
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	Index
	Routine treatment group (n=36)
	Nerve block group (n=40)

	
	Before treatment
	After treatment
	Before treatment
	After treatment

	LVEF (%)
	32.6±10.38
	34.2±9.27
	31.3±11.46
	42.12±10.42**△

	LAD (mm)
	44.3±6.28
	42.5±7.16
	45.62±7.10
	37.14±6.28*

	LVEDd (mm)
	70.38±8.86
	68.64±9.10
	71.63±9.26
	65.4±8.12*

	TNF-α（ng/L）
	74.12±3.21
	70.36±5.64
	73.55±16.36
	28.35±10.08***△△

	IL-6（ng/L）
	19.86±8.62
	16.32±7.32
	17.62±5.47
	7.88±2.29***△△

	BNP（ng/L）
	13.59±4.86
	12.48±3.29
	13.49±2.94
	6.28±2.28***△△

	HbA1c（%）
	8.0±1.6
	7.8±0.9
	7.9±2.6
	6.8±1.9*△


Note: LVEF: left ventricular ejection fraction, LAD: left atrial diameter, LVEDd: left ventricular end-diastolic dimension, TNF-α: tumor necrosis-α, IL: interleukin, BNP: brain natriuretic peptide, HbA1c: glycosylated hemoglobin. Compared with before treatment, *P<0.05, **P<0.01, ***P<0.001, compared with routine treatment group △P<0.05, △△P<0.01

2.2 Changes of cardiac function in two groups

    In nerve block group, there were 25 cases （62.5%）of markedly effective, 13 cases （32.5%）of effective and two cases （5.0%）of no effect, and the total effective rate was 95%; in routine treatment group, there were eight cases （22.2%）of markedly effective, 16 cases （44.5%）of effective and 12 cases （33.3%）of no effect and the total effective rate was 66.7%. Therefore, total effective rate of cardiac function improvement in nerve block group was significantly higher than that of routine treatment group （P<0.05?）.

3. Discussion

When CHF occurs, neuroendocrine system is excessively activated and there is interaction between inflammation and oxidative stress. These factors form a mutual adjustment network and take part in occurrence and development of CHF together. Because insulin secretion decreased or insulin resistance in DM patients, usage of glucose apparently reduced, so it affects cardiac function [2]. 

Researches in recent years proved that in early period of cardiac dysfunction, neuroendocrine system has activated and participated in myocardial remodeling, its interaction with hemodynamic factors leads to gradual aggravation of cardiac function. BNP is synthesized in ventricle and secreted during ventricular load increases, thus its level quickly raises in early CHF, and therefore, it’s thought that it can guide risk classification, treatment and prognosis judgment of CHF now; when CHF occurs, along with symptoms aggravate, TNF-α level increases, continuous secreted TNF-α inhibits sarcoplasmic reticulum Ca2+ pump, makes intracellular Ca2+ lose, and makes NO decrease Ca2+ sensitivity and then affects myocardial contractility [3]. TNF-α also can induce myocardial cell apoptosis, ventricular wall remodeling and thinning, ventricular enlargement and myocardial contractility descent through activating multiple cell apoptotic pathways [4]. It’s found that myocardial IL-6 level of left ventricle in animal HF model was significantly higher than that of normal tissue. Raised IL-6 level in CHF is related with enhanced sympathetic excitability and activation of renin-angiotension system (RAS); IL-6 promotes expression of fibrosis gene, increases collagen synthesis, decreases degradation of extracellular matrix, makes tissue fibrosis and decreases myocardial contractility [5]. Activation of neuroendocrine cytokine system plays an important trigger role in ventricular remodeling, aggravation of myocardial injury further activates neuroendocrine cytokines, and so blocking this link is the key treating HF [6]. Occurrence and development of CHF are also related with a series of proinflammtory cytokines [7].

In a word, the present study indicated that after four-week thoracic sympathetic block therapy, there were significant improvements in cardiac function and myocardial remodeling, descent in levels of endocrine factors and blood glucose; elevation of life quality in patients with DM complicated HF. 
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