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Effect of salvia miltiorrhiza and ligustrazine on acute episode of chronic pulmonary heart disease/CHEN Li-min, HUANG Zhen-hui//Department of Respiratory Medicine, Affiliated Union Hospital of Fujian Medical University, Fuzhou, Fujian, 350001, China

Abstract: Objective: To observe effect of salvia miltiorrhiza and ligustrazine injection on patients with acute episode of chronic pulmonary heart disease (CPHD) complicated pulmonary artery hypertension. Methods: A total of 40 CPHD patients with pulmonary artery hypertension were randomly divided into routine treatment group (n=20, received routine treatment) and observation group (n=20, received salvia miltiorrhiza and ligustrazine based on routine treatment). Another 20 healthy subjects were regard as healthy control group. The pulmonary artery pressure (PAP), partial pressure of oxygen in artery (PaO2) , left ventricular ejection fraction (LVEF) and levels of C-reactive protein (CRP) and endothelin-1 (ET-1) were examined and analyzed in all groups before and after treatment. Results: After treatment, compared with routine treatment group, there were significant increase in total effective rate (75% vs. 90%) and PaO2 [（83.87±14.53）mmHg vs.（92.95±13.54）mmHg], and significant decrease in mean PAP [mPAP, （55.43±9.65）mmHg vs.（45.52±8.89）mmHg], CRP [(6.37±2.12) mg/L vs. (3.29±0.84) mg/L] and ET-1 [(52.37±20.79) ng/L vs. (40.29±16.04) ng/L] in observation group (P<0.05~0.01). There was no significant difference in LVEF between the two groups after treatment (P>0.05). Conclusion: For patients with acute episode of chronic pulmonary heart disease complicated pulmonary artery hypertension salvia miltiorrhiza and ligustrazine injection can significantly improve clinical effects，right heart function, decrease mean pulmonary artery pressure, improve endothelial function and inhibit inflammatory reactions.
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丹参川芎嗪治疗慢性肺源性心脏病急性发作的疗效/陈丽敏，黄峥慧//福建医科大学附属协和医院呼吸内科, 福建, 福州市, 350001

摘要: 目的：观察丹参川芎嗪注射液对慢性肺源性心脏病急性发作患者肺动脉压（PAP）、动脉氧分压（PaO2）、C反应蛋白(CRP)和内皮素-1(ET-1)的影响。方法：40 例慢性肺源性心脏病肺动脉高压患者被随机分为两组，常规治疗组：20例，接受常规治疗；观察组：20例，在常规治疗基础上加用丹参川芎嗪。另选20例健康查体者作为健康对照组。观察治疗后各组PAP、PaO2、CRP、ET-1水平和左室射血分数(LVEF)变化，并进行分析。结果：治疗后与常规治疗组比较，观察组总有效率明显提高（75%比90%），PaO2[（83.87±14.53）mmHg比（92.95±13.54）mmHg] 显著升高，平均肺动脉压（mPAP）[（55.43±9.65）mmHg比（45.52±8.89）mmHg]显著下降，CRP[(6.37±2.12) mg/L比(3.29±0.84) mg/L]和ET-1[(52.37±20.79)ng/L比(40.29±16.04)ng/L]水平明显下降(P<0.05～0.01)。两组治疗后LVEF升高幅度无显著差异(P>0.05)。结论：对于慢性肺心病急性发作患者丹参川芎嗪注射液能显著提高临床疗效, 改善右心功能，降低平均肺动脉压，改善内皮功能，抑制炎症反应。
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Chronic pulmonary heart disease (CPHD) is a kind of heart disease caused by chronic lesions of lung, compages of thorax or pulmonary arteries. Above lesions lead to increase of resistance of pulmonary circulation and pulmonary artery hypertension (PAH), which make right heart hypertrophy / dilated, even lead to right heart failure. Pulmonary heart disease (PHD) possesses characteristics of high incidence rate, high mortality rate and high medical cost in China, and it’s one of important causes of death for adults. Therefore, improvement of clinical therapeutic effects of PHD is very important. From Oct 2008 to Oct 2010, 20 CPHD patients in period of acute episode received treatment with salvia miltiorrhiza, ligustrazine and obtained good therapeutic effects. Report is presented below.

1. Clinical data

1.1  General data

A total of 40 CPHD patients in period of acute episode, whose diagnosis were accorded with diagnostic standard from Internal Medicine edited in chief by Ye RG, were enrolled in the study. There were 28 men and 12 women with age 51~82 (67.5±7.1) years old. All patients were diagnosed as PHD, PAH and New York heart association (NYHA) cardiac function class Ⅱ~Ⅲ through electrocardiography, color-coded Doppler echocardiography and clinical signs examination. Other cardiovascular diseases were excluded. Color-coded Doppler echocardiography showed that mean pulmonary artery pressure (mPAP) was (72±10.4) mmHg, blood gas analysis indicated that mean partial pressure of oxygen in artery (mPaO2) was (45±5.8) mmHg and mean oxygen saturation was (78±8.6) %. A total of 40 patients were randomly and equally divided into observation group and routine treatment group, and another 20 healthy subjects who underwent physical examinations in our hospital were regard as healthy control group. In healthy control group, there were 12 men and 8 women with age 44~78 (69.28±4.7) years old. There were no significant difference in age and gender among the three groups.

1.2  Medical treatments

Routine treatment group received comprehensive treatment of routine oxygen therapy, anti-infection, spasmolysis and antiasthma, expelling phlegm and correction of water-electrolyte and acid-base disturbance and 250ml 5% glucose injection for venous drip. Observation group received 10 ml salvia miltiorrhiza and ligustrazine injection (produced by Guizhou Baite Pharmacectic Co.ltd, traditional Chinese medicine permit H 52020959) added into 250ml 5% glucose injection for venous drip, once a day based on routine treatment. A course of treatment was 14d for two groups.

1.3 Experimental method

1.3.1  Observation of clinical variables  Clinical symptoms and signs were inquired, examined and recorded in detail in the two groups before and after treatment. Meanwhile, mPAP and left ventricular ejection fraction (LVEF) were evaluated by color-coded Doppler echocardiography.

1.3.2  Observation of blood parameters  The 2 ml femoral artery blood was taken from each subject for measurements of PaO2 and arterial oxygen saturation (SaO2) before and after treatment. The 4 ml venous blood was taken on empty stomach in morning; 2ml was used for measurement of serum level of C-reactive protein (CRP) with IMMAGE automatic special protein analyzer (American Beckmann Company); 2ml was mixed with 30μl 10% ethylenediamine tetraacetic acid disodium salt (10% EDTA-2Na) and 40μl aprotinin, centrifugated at 40℃ for 10 min (3000r/min), then plasma was separated and centrifugated at 4℃ for 5 min (3000r/min), supernatant fluid was taken for measurement of ET-1. Concrete methods, steps and notes were strictly performed according to reagent directions (ET-1 was measured with radioimmunoassay and kits were provided by Beijing Furui Bioengineering Company).

1.4  Evaluation standard of therapeutic effects

Remarkable effects: Clinical symptoms such as dyspnea and short breath significantly relieved, cyanosis and edema disappeared or significantly relieved, moist rales in base of lung disappeared or significantly reduced, NYHA cardiac function improved to class Ⅱ or better, heart rate decreased to below 100 times/min, SaO2 was close to normal and reached 92% or more. Effectiveness: Above clinical symptoms, cyanosis relieved to some extent, moist rales in base of lung reduced, NYHA cardiac function improved to class Ⅲ or better, heart rate decreased to below 110 times/min, SaO2 increased to over 88%. No effects: There are no relieve or aggravate for above clinical symptoms, cyanosis, edema and moist rales in base of lung; NYHA cardiac function didn’t improve, no change in heart rate and no significant increase in SaO2.

1.3  Statistical analysis

The SPSS 13.0 software was used to perform statistical analysis. Measurement data were

presented as mean value ± standard deviation [image: image1.jpg]+
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 and paired t test was performed in measurement data. Chi-square test was performed in enumeration data. P<0.05 was regard as possessing significant difference.
2  Results

2.1 Clinical therapeutic effects

The clinical condition of both groups all significantly improved, was shown in table 1. After treatment, the total effective rate of observation group was significantly higher than that of  routine treatment group (P<0.01).

Table 1  Comparisons for clinical therapeutic effects of both groups   [n（%）]
	Groups
	n
	Remarkable effects
	Effectivenes
	No effects
	Total 

effective rat

	Routine treatment group
	20
	7（35）
	8（40）
	5（25）
	15（75）

	Observation  group
	20
	10（50）
	8（40）
	2（10）
	18 （90）△△


Note: Compared with routine treatment group △△ P<0.01

2.2 Improvement of PaO2 and cardiac function

The PaO2 and mPAP of observation group significantly improved more than those of routine treatment group（P<0.05）, was shown in table 2. After treatment, LVEF respectively increased (6.8±2.3)% and (5.6±2.4)% in observation group and routine treatment group, and there was no significant difference between two groups (P>0.05).

2.3 Improvement of CRP and ET-1

Serum levels of CRP and ET-1 in routine treatment group and observation group were significantly higher than that of healthy control group before treatment (P<0.01). After treatment, serum level of CRP and ET-1 in observation group was significantly lower than before treatment and those of routine treatment group (P<0.05~0.01), was shown in table 3.

Table 2  Comparison among before and after therapy of PaO2 and mPAP in two groups [image: image2.jpg]+
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	Groups
	PaO2 mmHg
	mPAP mmHg

	
	Before therapy
	After therapy
	Before therapy
	After therapy

	Routine treatment group
	70.86±12.31
	83.87±14.53*
	70.54±10.26
	55.43±9.65*

	Observation group
	71.27±10.65
	92.95±13.54**△
	72.36±13.15
	45.52±8.89**△


Nnote: Compared with routine treatment group △ P<0.05；compared with before treatment*P<0.05, **P<0.01

Table 3  Comparison of serum level of CRP and ET-1 among three groups before and after treatment [image: image3.jpg]+
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	Groups  
	CRP(mg/L)
	ET-1(ng/L)

	
	Before treatment
	After treatment
	Before treatment
	After treatment

	Healthy control group
	2.16±0.32
	2.16±0.32
	32.48±14.32
	32.48±14.32

	Routine treatment group
	8.47±2.72ΔΔ
	6.37±2.12ΔΔ
	60.82±21.42ΔΔ
	52.37±20.79ΔΔ

	Observation group
	8.12±3.04ΔΔ
	  3.29±0.84** #
	62.77±23.16ΔΔ
	 40.29±16.04** #


Note: CRP C-reactive protein, ET-1 endothelin-1; compared with healthy control group ΔΔP<0.01, compared with before treatment**P<0.01, compared with routine treatment group #P<0.05

3. Discussion

Main pathological basis of CPHD is thickening of tunica mucosa bronchiorum and disorganization of pulmonary alveoli tissues, which lead to ratio of ventilation/blood flow out of tune and formations of hypoxemia and hypercarbia. Chronic peribronchitis involves arterioles nearby, leads to vasculitis, thickening of vascular walls, stenosis or occlusion of vascular lumina. Long-term hypoxia state makes reconstruction of pulmonary vessels, hypertrophy of smooth muscle cells in pulmonary arterioles, fibroplasia and thickening of vascular walls and spastic constrict of pulmonary arterioles, resistance of pulmonary circulation increase and slow blood flow, finally leads to increase of PAP.

CRP is mainly mediated by interleukin-6 (IL-6) and produced by liver cells. Its half life is 15 h, and its level is very low in normal people (generally <10 mg/L) and cannot be detected by routine method. However, after tissue damage or acute bacterial infections 6~8 h, CRP level starts to increase and reaches top in 24~48 h, which is hundreds or thousands times compared with normal value, it quickly decreases after inflammations are cured and recovers to normal after one week. CRP level doesn’t increase when infected by virus, and it’s not affected by individual differences and physical condition . There exist miscellaneous infections in acute episode of PHD, thus CRP level of the patients is significantly higher than healthy people.

ET-1 is mainly secreted by vascular endothelial cells and possesses effect for strong vascular constriction and hyperplasia of smooth muscles and can lead to thickening of vascular walls, stenosis of vascular lumina and increase of resistance of pulmonary circulation. As blood viscosity increase in PHD patients they led to long-term chronic hypoxia, ischemia, impair endothelium and synthesis and release of ET-1 increase. This study indicated that serum level of ET-1 in PHD patients is significantly higher than that of healthy people.

Propanoid acid [chemical name: β-(3, 4-dihydroxybenzene) lactic acid] and ligustrazine hydrochloride (chemical name: 2, 3, 5, 6-ligustrazine) are the main ingredient of salvia miltiorrhiza and ligustrazine injection. Propanoid acid can significantly inhibit platelet aggregation, improves blood rheological characteristic and possesses good effect activating blood circulation to dissipate blood stasis [1]. Besides, salvia miltiorrhiza can stimulate prostaglandin 2 synthetase, dilates renal arterioles, increases renal blood flow, reduces water-sodium retention, decreases PAP, dilates blood capillary, decreases vascular resistance and blood viscosity [2]. Ligustrazine is extracted from total alkaloids of Szechwan lovage rhizome and tetramethylpyrazine is its active ingredient. Ligustrazine can protect vascular endothelial cells [3], dilate pulmonary vessels, decrease PAP and right heart load, thus improves or relieves corresponding changes of left ventricle, and it can also improve hypoxia condition [4], relieves impair of pulmonary vascular endothelial cells and respiratory tract epithelial cells, decreases permeability of blood capillaries, inhibits aggregation of platelet, decreases blood viscosity [5], and promotes synthesis of prostaglandin, inhibits production and release of thromboxane, improves microcirculation well [6], effectively improves heart failure.

This study indicates that salvia miltiorrhiza and ligustrazine can significantly decrease PAP and resistance of pulmonary circulation, increased PaO2, improved hypoxia, relieved spasm of pulmonary arterioles, decreased blood resistance, and improved right cardiac function. Application of salvia miltiorrhiza and ligustrazine can significantly increase clinical therapeutic effects of CPHD and total effective rate can reach 90%. This study also indicates that salvia miltiorrhiza and ligustrazine can modulate endothelial function and inhibit inflammatory reactions, thus decreased levels of ET-1 and CRP in CPHD patients in acute episode. However, this study indicates that application of salvia miltiorrhiza and ligustrazine didn’t improve LVEF. Its cause may be that

salvia miltiorrhiza and ligustrazine reduced right cardiac load mainly through lowering PAP, then improved and relieved corresponding changes of left ventricle. Therefore, improvement of left cardiac function was not that obvious as right cardiac function, and it’s relatively delayed. On the whole, application of salvia miltiorrhiza and ligustrazine injection based on positive routine comprehensive treatment can decrease symptoms and signs, significantly increases clinical therapeutic effects and improves prognosis in CPHD patients.
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