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Effects of cilnidipine on sympathetic nervous system and arterial stiffness in essential hypertension
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The sympathetic nervous system (SNS) plays an important role in the regulation of blood pressure (BP) homeostasis and cardiac function. Elevated sympathetic activity not only plays a role in the induction of ischemia due to reflex tachycardia and coronary vasoconstriction, but also correlates with hypertension, insulin resistance and coronary risk. Therefore, the increased SNS activity is a predictor of mortality in patients with these cardio-vascular diseases. And interference of sympathetic activation may reduce cardiovascular risk. Thus, antihypertensive pharmacotherapy and its influence on the SNS are of great importance.
Calcium channel blocker (CCB) reduces the calcium inflow through blockade of slow voltage-dependent L-type calcium channels and lead to peripheral vasodilation and to inhibit the effects of vasoconstrictor hormones at the level of vascular smooth muscle. In 3 groups of CCB, dihydropyridine type (e.g. nifedipine, felodipine, amlodipine), phenylalkylamine type (e.g. verapamil) and benzothiazepine type (e.g. diltiazem) bind to different sites of the [alpha]1-subunit of the calcium channel. Activation of the SNS may not only depend on the class of CCB used, but also on its pharmacokinetics. Indeed, CCB of the dihydropyridine type leads to sympathetic activation with reflex-tachycardia. In contrast, verapamil reduces heart rate and sympathetic activity. Amlodipine, a newer, slow-acting dihydropyridine-type CCB, seems to stimulate SNS to a lesser degree than previous dihydropyridines. Nevertheless, heart rate and plasma norepinephrine increased significantly in hypertensives after acute application, but long-term effect on heart rate was not demonstrated yet. In constrast to L-type calcium channels blocker, N-Type calcium channel blocker may suppress sympathetic activity. In this study, therefore, we evaluated the effects of N-Type calcium channel blocker, cilnidipine, (vs. amlodipine) on the SNS and the central and systemic arterial stiffness, newer surrogates to predict future cardiovascular events, of essential hypertension.

Thirty-three untreated patients with uncomplicated essential hypertension (49±6 years; 45% male; BP 169±16/104±6 mmHg) were randomly assigned to 10 to 20 mg/d cilnidipine or 5 to 10 mg/d of amlodipine treatment for 3 months. For comparison, 38 normotensive subjects (50±8 years; 50% male; BP 115±13/71±10 mmHg) were also studied. Systemic arterial stiffness (augmentation index; AI), subendocardial viability index (SEVR; the ratio of the area of the diastolic pressure time index to that of time tension index in the central aortic profile) and the response to salbutamol (400 microg) which would allow assessment of global endothelial function, were measured using radial pulse tonometry and local arterial (carotid and aortic) stiffness (beta-index) was evaluated by echocardiogram before and after 3-month drug administration. Plasma norepinephrine (NE) concentration and resting heart rate, indirect measures of sympathetic nerve activity, was also measured. 

The basal characteristics were similar among the normotensive and 2 hypertensive groups. The hypertensives had significantly higher local stiffness (carotid and aortic beta) and systemic stiffness (AI) and endothelial dysfunction (5.6 vs. 11.5% decrease of AI of normotensives). SEVR was similar in both groups. Plasma NE was higher in hypertensive patients (72+/-52pg/ml) than control subjects (57+/-37pg/ml). After 3 months treatment, systolic and diastolic BP significantly decreased from the baseline values in 2 hypertensive groups without significant differences. Both drugs improved equally the systemic and local stiffness. In the cilnidipine group, however, a significant decrease in NE (41% reduction, p<0. 05) was noted, however, there was no change in the amlodipine group. SEVR and endothelial dysfunction were not different after 3 months treatment in either group. 
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In conclusion, in patients with essential hypertension, both cilnidipine and amlodpine similarly and effectively reduced BP and vascular stiffness. However, only cilnidipine suppressed sympathetic nerve activity, whereas amlodipine had no effect. Cilnidipine may provide more beneficial effect on the management in arteriosclerotic hypertension with sympathetic overactivity.

