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ABSTRACT 

A prospective treatment for hypertension and related comorbidities, 

Cilnidipine is a fourth-generation dihydropyridine calcium channel 

blocker with a unique dual action on L-type and N-type calcium 

channels. Unlike traditional calcium channel blockers, it effectively 

lowers blood pressure without triggering reflex tachycardia. 

Additionally, its ability to inhibit excessive sympathetic activity provides 

significant organ-protective benefits, including reduced proteinuria, 

improved renal function, and enhanced insulin sensitivity. People with 

diabetes, metabolic syndrome, or chronic kidney disease will benefit 

most from this medication. Clinical research has shown that, in 

comparison to other calcium channel blockers like amlodipine, it is 

effective in reducing peripheral edema, lowering blood pressure, and 

improving tolerability. In addition to hypertension, cilnidipine has 

neuroprotective and stress-relieving properties and may be used to treat 

problems like congestive heart failure, neurological diseases, 

osteoporosis, and atherosclerosis. Its advantageous pharmacological 

profile, which includes better glucose management, enhanced lipid 

metabolism, and decreased oxidative stress, emphasizes how versatile it 

is as a therapeutic agent. Recent studies also point to its uses in cancer 

and pain treatment, highlighting its wide-ranging effectiveness. Although 

cilnidipine's dual-channel blocking makes it a better choice for long-term 

cardiovascular and systemic protection, more extensive research is 

required to completely determine its clinical usefulness in a range of 

patient types. Overall, this study suggested that cilnidipine stands out as 

a multifaceted therapeutic option with significant implications for long-

term cardiovascular and systemic health. 

Keywords: Cilnidipine, Hypertension management, Calcium channel 

blocker (CCB), L-type and N-type calcium channels, Reflex 

tachycardia, Sympathetic nervous system inhibition, Peripheral edema 

 

 

 

 

 

Journal of Advanced Pharmaceutical 
Sciences and Natural Products (JAPSNP) 

mailto:Gulafshapharma2003@gmail.com
mailto:Gulafshapharma2003@gmail.com


 
Journal of Advanced Pharmaceutical Sciences and Natural Products 

 

VOLUME 1, ISSUE 1, JANUARY 2026  PUBLISHED BY WISELEAF SCIENTIFIC VENTURES PVT LTD. 

 

38 

1. INTRODUCTION 

A promising dual L/N type dihydropyridine 

calcium antagonist of the fourth generation 

is cilnidipine.1 The powder form of 

cilnidipine is pale yellow. It dissolves 

somewhat in methanol and chloroform. 

C27H28N2O7 is its molecular formula. 1, 

4-Dihydro-2, 6-dimethyl-4-(3-

nitrophenyl)-3, 5-pyridinedicarboxylic 

Acid 2-Methoxyethyl (2E)-3- Phenyl-2-

propenyl Ester is the chemical name for 

cilnidipine. Cilnidipine has a molecular 

weight of 492.52.2 Cilnidipine, an N-/L-

type calcium channel blocker, inhibits 

structural, electrical, and autonomic 

remodeling linked to heart palpitations. The 

cardiovascular system is regulated neuro-

hormonally when N-type calcium channels 

are blocked. This has positive benefits on 

preventing the advancement of renal 

disease, proteinuria, and other 

consequences of hypertension. A study on 

the tolerance of cilnidipine in hypertensive 

patients found that it is superior to 

amlodipine.3,4 Amlodipine and Cilnidipine 

are equally effective at lowering blood 

pressure in people with hypertension. 

However, as an N-type and L-type calcium 

channel blocker, cilnidipine is linked to a 

lower incidence of pedal oedema than 

amlodipine5,6 which only blocks L-type 

channels. Death, renal failure, myocardial 

infarction, and stroke can result from 

hypertension if not   identified and given the 

proper care.7 It is the most prevalent 

ailment seen by primary care physicians. It 

is anticipated that by 2025, there will be 

close to 213 million of them.8 In India, 24% 

of fatalities from coronary heart disease and 

57% of deaths from stroke are directly 

attributable to hypertension.9 One of the 

first-line medications for the treatment of 

hypertension is CCB. Because it inhibits 

sympathetic N-type Ca2+ channels, 

Cilnidipine stands out among CCBs as a 

Ca2+ channel blocker.  In addition to how 

it affects L-type Ca2+ channels by reducing 

the release of norepinephrine from 

sympathetic nerve endings, Cilnidipine 

causes vasodilatation, lowers heart rate, and 

increases blood flow to the kidneys. 

Compared to L-type CCB, cilnidipine has 

the advantage of producing less reflex 

tachycardia, less pedal oedema, and better 

control of proteinuria. By forcing the 

efferent arteriole to dilate, it reduces 

podocyte injury and glomeruli damage.  

Insulin sensitivity is also increased by 

cilnidipine. Cilnidipine is CCB, hence  can 

be a suitable option for people with 

diabetes, hypertension, chronic renal 

disease, and other CCBs who are 

experiencing pedal oedema.10 The kidney is 

particularly vulnerable to high blood 

pressure. Therefore, a strict 

antihypertensive regimen is necessary for 

hypertensive individuals with renal 

problems, and cilnidipine has also been 

demonstrate renal protective properties in 

patients with renal impairment by reducing 

urine protein levels.11 

2. Also according to recent studies, 

antagonists of N-type calcium 

channels may have neuroprotective 

effects and that these channels, not 

L-type ones, are crucial in neuronal 

cell death.12 

2. Pharmacology of Cilnidipine 
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3. Clinical Applications or 

pharmacological properties 

against various diseases 

a. Hypertension 

Cilnidipine's antihypertensive effect has 

been shown in a number of research carried 

out in both in individuals with hypertension 

and those with severe hypertension. For one 

to three weeks, a once-daily dose of 

cilnidipine (5–20 mg) dramatically reduced 

the 24-hour average blood pressure from 

149±4/88±2 mmHg to 141±3/82±2 mmHg 

while leaving the pulse rate unchanged. 

Thus, cilnidipine is a helpful  

 

antihypertensive medication that would not 

result in reflex tachycardia or an extreme 

drop in blood pressure.13 Among patients 

with mild to moderate essential 

hypertension, Minami J et al. did another 

study. Cilnidipine did not alter heart rate, 

however it did significantly lower 24-hour 

blood pressure by 6.5 ± 1.7 mm Hg systolic 

(P<0.01) and 5.0±1.1 mm Hg diastolic 

(P<0.01). It was determined that cilnidipine 

has minimal effect on heart rate and is 

useful as a once-daily antihypertensive 

medication.14 A study by Kai T. et al. 

looked at how cilnidipine affected blood 

pressure, pulse rate, individuals who suffer 

from mild-to-moderate hypertension. 

Either the diastolic blood pressure dropped 

from 84±11 mmHg to 71±9 mmHg or the 

systolic blood pressure dropped from 

151±15 mmHg to 129±14 mmHg. There 

were no notable variations in pulse rate 

noted.15 
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b. Congestive Heart Failure 

In experimental models of acute congestive 

heart failure, cilnidipine has demonstrated 

beneficial hemodynamic effects. Studies in 

canine models have shown that cilnidipine 

reduces aortic pressure and systemic 

vascular resistance while increasing aortic 

blood flow. Notably, unlike nicardipine, 

cilnidipine does not significantly elevate 

heart rate or cardiac contractility, 

suggesting a moderated reflex-induced 

sympathetic stimulation.16 Clinical studies 

on the long-term effects of cilnidipine in 

patients with chronic heart failure, 

particularly those with ischemic 

cardiomyopathy undergoing beta-blocker 

therapy, are limited. However, available 

research indicates that low-dose cilnidipine 

may be beneficial in such settings. 

Cilnidipine's inhibition of N-type calcium 

channels contributes to reduced cardiac 

sympathetic nerve activity. This effect is 

particularly advantageous in heart failure 

patients, as excessive sympathetic 

activation can exacerbate the condition. By 

attenuating this activity, cilnidipine may 

help in managing heart failure symptoms 

and progression. While traditional L-type 

calcium channel blockers like amlodipine 

are commonly us ed in hypertension 

management, their role in heart failure is 

more nuanced. Cilnidipine's dual blockade 

offers additional benefits by mitigating 

sympathetic overactivity, a factor that can 

adversely affect heart failure outcomes. 

This unique property may make cilnidipine 

a preferable option in certain heart failure 

populations. Cilnidipine's dual L/N-type 

calcium channel blocking properties confer 

hemodynamic benefits and reduce 

sympathetic nerve activity, which may be 

advantageous in the management of 

congestive heart failure. While preclinical 

studies are promising, further clinical 

research is necessary to fully elucidate its 

therapeutic potential and establish 

comprehensive guidelines for its use in 

heart failure patients.27,18 

 

c. Renal 

Numerous clinical investigations19 have 

revealed that cilnidipine exhibits superior 

renal protection when compared to with 

additional dihydropyridine CCBs and 

diuretics, among other antihypertensive 

medications.20,21 The specific processes by 

which cilnidipine produces its potent anti-

proteinuric action are still unknown; 

nevertheless, podocyte protection may be a 

significant factor.Large molecules like 

albumin cannot flow through podocytes 

because they serve as a permeability 

barrier. The main sign of a compromised 

glomerular filtration barrier is an elevated 

level of albumin in the urine, which is 

referred to as "albumiuria" or "proteinuria." 

Numerous glomerular disorders that cause 

proteinuria also exhibit notable podocytes' 

structural damage. Proteinuria is now 

characterized by structural damage to 

podocytes, which also acts as a diagnostic 

indicator for a number of glomerular 

disorders.22 Moreover, diabetic 

nephropathy has been linked to a reduction 

in podocyte density and/or quantity.23 

Consequently, podocyte damage is seen as 

a key therapeutic target in hypertension 

patient renal illness.24 Additionally, it was 

suggested that podocytes contain N-type 
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calcium channels.25 Cilnidipine shields 

glomeruli by efferent arteriolar vasodilation 

through the reduction of hypertension of the 

glomerulus. It is well established that this 

has a strong anti-proteinuric action by 

lowering glomerular pressure and 

providing efficient podocyte protection.22 

Cilnidipine's favorable benefits in patients 

with metabolic syndrome may also be 

related to its inhibition of oxidative stress 

andrenal RAS.25 Several studies have 

investigated the antiproteinuric effects of 

amlodipine and cilnidipine. Kojima S. et al. 

analyzed their impact on proteinuria and 

renal function, finding that after 12 months 

of treatment, cilnidipine significantly 

reduced proteinuria, whereas amlodipine 

led to a notable increase.25 Additionally, a 

randomized open-label study on CKD 

patients with an average eGFR of 6.0 

examined cilnidipine’s effects over a year. 

The results showed that patients receiving 

cilnidipine experienced a significant 

reduction in both proteinuria and heart rate, 

whereas those treated with an L-type 

calcium channel blocker saw an increase in 

proteinuria with no change in heart rate.26 

 

d. Neuro  

Animal studies have demonstrated that 

cilnidipine can reduce neuronal damage.27 

It was found to maintain cerebral blood 

flow regardless of its effect on blood 

pressure, suggesting its potential suitability 

for hypertensive patients at risk of 

stroke.27,28 Furthermore, a clinical study 

using the cold pressor test indicated that 

cilnidipine reduced the risk of thrombosis 

associated with increased sympathetic 

activity, as evidenced by lower plasma 

levels of β-thromboglobulin, a marker of 

platelet activation.29 Cilnidipine has been 

shown to enhance cell viability in 

neuronally differentiated PC12 cells 

exposed to hydrogen peroxide-induced 

oxidative stress. This protective effect is 

attributed to its ability to scavenge free 

radicals and activate the 

phosphatidylinositol 3-kinase (PI3K) 

pathway. As a result, there is an increased 

expression of survival proteins like 

phosphorylated Akt and glycogen synthase 

kinase-3β, along with a reduction in 

apoptotic markers such as cytosolic 

cytochrome c and activated caspase 3. 

Similarly, in primary cortical neuron 

cultures subjected to hypoxia, cilnidipine 

mitigates oxidative stress and limits 

calcium influx. It also regulates survival 

and death signaling proteins linked to the 

PI3K and extracellular signal-regulated 

kinase (ERK) pathways, thereby reducing 

apoptotic cell death. Moreover, cilnidipine 

inhibits microglial P2X7 receptors, which 

lowers the release of the proinflammatory 

cytokine IL-1β, a key player in neuropathic 

pain. Collectively, these findings indicate 

that cilnidipine exerts neuroprotective 

effects through multiple mechanisms, 

including free radical scavenging, 

modulation of calcium influx, and 

activation of the PI3K and ERK 

pathways.51-53 

e. Insulin Sensitivity 

Hypertensive patients who received 

cilnidipine at a daily dose of 5–10 mg for 

12 weeks experienced a 20.8% increase in 

glucose infusion rate. This improvement in 

insulin sensitivity is likely due to 

cilnidipine’s vasodilatory properties 
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without triggering sympathetic nerve 

activation. Its positive impact on glucose 

metabolism is clinically relevant for 

managing hypertensive patients with 

insulin resistance or diabetes mellitus.39 

Additionally, hypertensive and obese 

patients treated with 10 mg of cilnidipine 

showed a reduction in insulin 

resistance.30,31 

f. Stress-relief and White coat 

hypertension 

Stress is a well-recognized risk factor for 

cardiovascular diseases, including 

hypertension, playing a key role in both its 

onset and progression. Acute cold stress, a 

known trigger, elevates sympathetic 

activity by increasing plasma 

norepinephrine and epinephrine levels, 

leading to a rise in blood pressure without 

affecting heart rate. In spontaneously 

hypertensive rats, cilnidipine (3 mg/kg p.o.) 

significantly reduced the pressor response 

to acute cold stress compared to 

nicardipine, manidipine, or nifedipine. 

Although cilnidipine did not lower high 

baseline norepinephrine levels, it 

suppressed the acute cold stress-induced 

norepinephrine surge by approximately 

25%, as well as the adrenaline increase 

associated with severe cold exposure.32 

In hypertensive patients, stress-induced 

sympathetic overactivity contributes to 

elevated blood pressure.33 The phenomenon 

known as the white coat (WC) effect refers 

to a temporary rise in blood pressure 

observed in a clinical setting compared to 

ambulatory blood pressure monitoring.34 

This white coat hypertension is quantified 

by the difference between daytime 

ambulatory blood pressure and in-clinic 

readings. Studies indicate that cilnidipine 

significantly reduces the white coat effect 

in individuals with essential hypertension.33 

Additionally, further research suggests that 

cilnidipine may be beneficial in managing 

both the white coat effect and morning 

hypertension, making it a potential 

antihypertensive option for morning blood 

pressure control.35 

 

 

g. Analgesic 

Murakami et al. examined the 

antinociceptive properties of cilnidipine in 

mice, revealing its strong inhibition of N-

type calcium channels.36 By blocking these 

channels in the dorsal root ganglia, 

cilnidipine weakens synaptic 

neurotransmission, contributing to its pain-

relieving effects.36 Notably, unlike 

nifedipine, which failed to affect formalin-

induced nociception in rats after oral 

administration, cilnidipine demonstrated 

superior analgesic efficacy compared to 

ziconotide while maintaining a better safety 

profile. Additionally, cilnidipine exerts its 

antinociceptive action at the spinal level, 

likely through the blockade of spinal N-

type voltage-dependent calcium channels 

(VDCCs).37 

h. Atherosclerosis 

In hypertensive patients, cilnidipine therapy 

has been associated with an improved lipid 

profile, notably a reduction in total 

cholesterol, although its impact on 

fibrinolytic markers has been inconsistent. 

The metabolic connection between 

fibrinolysis and favorable lipid 

modifications could provide deeper insights 
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into the antiatherogenic effects of 

cilnidipine in hypertension management.38 

Studies in hypertensive rats suggest that 

cilnidipine exhibits a superior lipid-

lowering effect compared to diltiazem and 

amlodipine.39 Research by Tan et al. 

indicates that cilnidipine may contribute to 

balancing fibrinolytic activity in 

hypertensive patients.40 After three months 

of treatment, individuals with moderate 

baseline levels of lipoproteins, serum lipids, 

and fibrinolytic parameters (total lipid 

profile ranging from 240 to 300 mg/dL) 

showed no significant changes. However, 

findings by Ahaneku et al. suggest that 

hypertensive patients with initially high 

total cholesterol levels (>300 mg/dL) 

experienced an increase in high-density 

lipoprotein (HDL) cholesterol and a 

reduction in total cholesterol.41 

I. Osteoporosis 

Cilnidipine, a dual L-/N-type calcium 

channel blocker, has shown potential in 

protecting against osteoporosis in 

experimental studies. Research conducted 

on ovariectomized hypertensive rats 

revealed that cilnidipine treatment led to a 

significant rise in the ratio of alkaline 

phosphatase to tartrate-resistant acid 

phosphatase, suggesting improved bone 

formation. Moreover, the number of 

osteoclasts decreased notably, and bone 

mineral density increased significantly 

compared to the control group. These 

effects are believed to result from 

cilnidipine's inhibition of N-type calcium 

channels, which helps suppress 

sympathetic nervous activity and, in turn, 

reduces bone resorption. These findings 

indicate that cilnidipine may offer 

therapeutic benefits beyond its role in blood 

pressure management, particularly as a 

potential treatment for osteoporosis in 

hypertensive postmenopausal women. 

However, further clinical studies are 

required to validate these effects in human 

populations.54 Antihypertensive drugs like 

carvedilol and cilnidipine may be beneficial 

for hypertensive postmenopausal women, 

as osteoporosis is a leading cause of bone 

fractures in both the elderly and 

postmenopausal populations.42 

 

 

j. Cancer 

Studies suggest that cilnidipine exhibits 

cytotoxic effects on cancer cells by 

inducing oxidative damage, similar to the 

mechanism of action observed in 

conventional anticancer drugs. Moreover, 

by inhibiting N-type calcium channels, 

cilnidipine may help reduce sympathetic 

nervous system activity, which plays a role 

in cancer progression. Additionally, certain 

antihypertensive drugs, including calcium 

channel blockers like cilnidipine, have been 

linked to increased intracellular calcium 

accumulation, ultimately triggering 

apoptosis in cancer cells. These findings 

indicate that cilnidipine could be a 

promising adjunctive therapy in cancer 

treatment. However, further clinical 

research is essential to validate its efficacy 

and safety in this context.55,56 

A study using human aortic smooth muscle 

cells, lung carcinoma cell line (A549cells), 

and human umbilical vein endothelial cells 

showed that cilnidipine significantly lowers 

hypoxia-induced factor-1 (HIF-1) activity 
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and downstream gene expressions in a cell 

type-specific way.43 

5. Comparison of Cilnidipine 

with other Calcium channel 

blockers  

Cilnidipine, a fourth-generation calcium 

channel blocker (CCB), distinguishes itself 

from other CCBs like amlodipine, 

nifedipine, and diltiazem due to its dual 

inhibition of both L-type and N-type 

calcium channels. While L-type calcium 

channel blockade, a shared mechanism 

among all CCBs, promotes vascular smooth 

muscle relaxation and lowers blood 

pressure by reducing vascular resistance, 

cilnidipine's additional inhibition of N-type 

calcium channels on sympathetic nerve 

terminals decreases norepinephrine release, 

thereby suppressing sympathetic nervous 

system activity. This dual action enables 

cilnidipine to effectively reduce blood 

pressure without inducing reflex 

tachycardia, a common limitation of other 

CCBs like amlodipine.44 Reflex 

tachycardia, which arises as a 

compensatory response to vasodilation, can 

increase cardiac workload, making 

cilnidipine’s ability to prevent this response 

particularly advantageous for patients with 

cardiovascular risks. 

Regarding its side effect profile, cilnidipine 

has been associated with a significantly 

lower incidence of peripheral edema 

compared to other dihydropyridine CCBs 

such as amlodipine. Peripheral edema, a 

frequent adverse effect of many CCBs, 

results from increased capillary hydrostatic 

pressure due to selective arterial 

vasodilation. Cilnidipine’s ability to reduce 

sympathetic outflow likely mitigates this 

effect, enhancing its tolerability and 

improving patient adherence to treatment.45 

Beyond blood pressure control, cilnidipine 

has demonstrated notable organ-protective 

properties, especially in hypertensive 

patients with comorbidities like chronic 

kidney disease (CKD) and diabetes. By 

inhibiting N-type calcium channels, it 

reduces proteinuria and slows the 

progression of renal damage, a benefit not 

typically observed with L-type selective 

CCBs like amlodipine.46 Additionally, 

cilnidipine has shown promise in 

preventing cardiac remodeling and 

improving diastolic function. Research 

suggests that when combined with renin-

angiotensin system inhibitors such as 

valsartan, cilnidipine provides greater 

protection against cardiac remodeling 

compared to amlodipine in similar 

treatment regimens.47 These findings 

highlight its potential in managing 

hypertension in patients with elevated 

cardiovascular risks. 

Moreover, cilnidipine’s ability to modulate 

sympathetic activity may offer 

neuroprotective benefits, making it a 

valuable treatment option for hypertensive 

patients at risk of stroke or those with 

existing cerebrovascular conditions. While 

CCBs like amlodipine remain widely used 

for their efficacy in lowering blood 

pressure, cilnidipine’s dual mechanism 

provides distinct advantages, including 

reduced reflex tachycardia, lower 

peripheral edema incidence, and significant 

organ-protective effects.  

These characteristics make cilnidipine a 

compelling choice for hypertensive patients 

with coexisting conditions such as CKD, 
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diabetes, or heart failure, where effective 

blood pressure control and systemic 

protection are crucial. With its extensive 

therapeutic benefits and favorable safety 

profile, cilnidipine emerges as a promising 

option for long-term cardiovascular and 

renal health in diverse patient populations. 

 

6. Tolerability and Safety Profile 

of Cilnidipine/ Adverse Effects  

The combination of valsartan and 

cilnidipine is well tolerated without 

showing any pharmacokinetic and 

pharmacodynamics interactions or adverse 

effects.48 Cilnidipine and amlodipine are 

both equipotent drugs with the same dose 

amount, but cilnidipine has better safety 

and tolerability profile than amlodipine.49 

The combination of chlorthalidone and 

cilnidipine significantly reduced blood 

pressure and is well tolerated compared to 

amlodipine and hydrochlorothiazide.50 

Cilnidipine, a fourth-generation calcium 

channel blocker, is generally well-tolerated, 

but like any medication, it is associated 

with certain adverse effects. While it is 

known for causing significantly less 

peripheral edema compared to other 

dihydropyridine calcium channel blockers 

(CCBs) due to its N-type calcium channel 

inhibition, this side effect can still occur in 

some patients. Commonly reported adverse 

effects include dizziness and headache, 

which are typical of vasodilatory drugs and 

generally mild and transient Orthostatic 

hypotension may also occur, particularly in 

elderly patients, as a result of excessive 

vasodilation or reduced sympathetic 

activity from N-type channel blockade. 

Fatigue and weakness have been noted and 

are attributed to reduced blood pressure and 

sympathetic tone. Rarely, cilnidipine can 

cause bradycardia due to its inhibition of 

sympathetic outflow, and hypersensitivity 

reactions such as skin rash or pruritus have 

been reported in isolated cases. 

Gastrointestinal symptoms like nausea are 

infrequent but possible. While these 

adverse effects are usually mild, clinicians 

should exercise caution when prescribing 

cilnidipine to elderly or polypharmacy 

patients and monitor for potential side 

effects, ensuring its benefits outweigh the 

risks.44,45 

 

 

Table 1; Comprehensive Summary of Cilnidipine's Therapeutic Effects 

Condition Mechanism of Action Key Study Findings Clinical Implications 

Hypertension Blocks L/N-type calcium channels, 

leading to vasodilation without 

reflex tachycardia. 

SBP reduced from 149±4 mmHg to 

141±3 mmHg, DBP from 88±2 

mmHg to 82±2 mmHg. No change 

in heart rate. [13] 

Effective for mild-to-moderate 

hypertension; safer than other 

CCBs for patients at risk of 

tachycardia. 

Congestive Heart 

Failure (CHF) 

Lowers aortic pressure and 

systemic vascular resistance while 

preventing excessive sympathetic 

activation. 

In canine models, reduced aortic 

pressure and increased blood flow 

without raising heart rate. [16] 

May benefit CHF patients with 

high sympathetic tone and 

ischemic cardiomyopathy. 

Renal Protection Efferent arteriolar vasodilation 
reduces glomerular hypertension, 

leading to lower proteinuria. 

Cilnidipine reduced proteinuria 

significantly compared to 

amlodipine. [25,26] 

Preferred antihypertensive for 

CKD patients due to its anti-

proteinuric effect. 
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Neuroprotection Maintains cerebral blood flow and 

reduces neuronal damage. 

Prevents stroke risks by maintaining 

blood flow, independent of BP 

changes. [27] 

Useful for hypertensive patients at 

risk of stroke. 

Insulin Sensitivity Reduces sympathetic nerve 

activation, leading to enhanced 

insulin sensitivity. 

20.8% increase in glucose infusion 

rate in hypertensive diabetic 

patients. [30,31] 

Suitable for hypertensive patients 

with insulin resistance or diabetes. 

Stress & White 

Coat Hypertension 

Reduces sympathetic overactivity 

and suppresses norepinephrine 

spikes caused by stress. 

Suppressed norepinephrine 

response by 25%, reducing white 

coat hypertension. [32,33] 

Effective for stress-related BP 

elevations and morning 

hypertension. 

Analgesic Effect Blocks N-type calcium channels in 

spinal cord and dorsal root 

ganglia, reducing pain perception. 

More effective than ziconotide for 

pain relief; superior to nifedipine in 

formalin-induced pain model. [36] 

Potential use in neuropathic pain 

management. 

Atherosclerosis Improves lipid profile, reduces 
oxidative stress, and enhances 

fibrinolytic balance. 

Increased HDL, reduced total 

cholesterol in patients with baseline 

>300 mg/dL. [40,41] 

Cardio-protective effect in 

hypertensive patients with 

dyslipidemia. 

Osteoporosis Regulates calcium metabolism and 

reduces bone loss in hypertensive 

conditions. 

Reduced osteoporosis in 

hypertensive ovariectomized rats. 

[42] 

May benefit postmenopausal 

women with hypertension and 

osteoporosis. 

Cancer Inhibits hypoxia-induced factor-1 

(HIF-1), reducing tumor growth 

signaling. 

Reduced HIF-1 activity in lung 

carcinoma cells (A549). [43] 

Potential role in cancer therapy, 

but requires further clinical research. 

 

 

 

 

 

 

5. Formulation of Cilnidipine available in Pharmaceutical market43 

Brand Name Manufacturer Country Dosage form 

(mg) 

Atelec Ajinomoto Pharmaceutical Japan, Vietnam Not specified 

Cilacar Not specified India 5,10,20 

Cilaheart Not specified India 5,10,20 

Cinod Not specified India 5,10,20 

Nexovas Macleods India Not specified 

Nexovas-CH Macleods India Not specified 

Nexocas-O Macleods India Not specified 

Atedio EA Pharma Japan Not specified 

Cilnidipine Daiko Seiyaku, Nihon Generic, 

Sawai Seiyaku, Shiono Kemikaru, 

Takeda Teva Pharma 

Japan Not specified 

Cilnidipine-Xinya New Asiatic Pharm China Not specified 

Jiuyue Jiu Dian Pharmaceutical China Not specified 

CCAD Not specified India 5,10,20 

CD Pin Not specified India 5,10 

Cilacar-C J.B. Chemicals & Pharmaceuticals India 10/6.25, 10/12.5 
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Cilacar-M J.B. Chemicals & Pharmaceuticals India 10/50 

Cilacar-T J.B. Chemicals & Pharmaceuticals India 10/40, 10/80 

Cilacar-TC J.B. Chemicals & Pharmaceuticals India 10/40/6.25, 10/40/12.5 

Cilagard Not specified India 5,10 

Trinexovas Macleods Pharmaceuticals India 10/20/12.5, 10/40/12.5 

7. Future Prespective of Cilnidipine 

Cilnidipine, a new-generation 

dihydropyridine calcium channel blocker 

(CCB), has garnered significant attention 

due to its unique ability to block both L-

type and N-type calcium channels, setting it 

apart from conventional CCBs like 

amlodipine. This distinctive 

pharmacological action enables cilnidipine 

to effectively lower blood pressure while 

minimizing adverse effects such as reflex 

tachycardia and excessive sympathetic 

activation. With its superior hemodynamic 

benefits and potential organ-protective 

properties, cilnidipine is increasingly 

recognized as a promising antihypertensive 

agent with broad therapeutic applications. 

A key area where cilnidipine shows great 

promise is in managing complications 

associated with hypertension, particularly 

in patients with chronic kidney disease 

(CKD) and diabetes mellitus. Research has 

highlighted its renoprotective effects, as it 

helps reduce proteinuria and glomerular 

hypertension, making it a valuable choice 

for hypertensive individuals with kidney 

impairment.57 Additionally, its ability to 

suppress sympathetic nervous system 

activity may contribute to improved 

glycemic control in diabetic patients, 

thereby lowering the risk of cardiovascular 

events. Another potential application of 

cilnidipine is in the management of heart 

failure. Unlike traditional CCBs, which can 

aggravate heart failure by triggering reflex 

sympathetic activation, cilnidipine’s ability 

to block N-type calcium channels helps 

reduce sympathetic nerve activity, leading 

to improved cardiac function and a lower 

risk of arrhythmias.58 This makes 

cilnidipine a compelling option for 

hypertensive patients with concurrent heart 

failure or those at risk of developing 

cardiovascular complications. Furthermore, 

emerging research suggests that cilnidipine 

offers additional benefits beyond blood 

pressure control. Studies indicate its 

potential role in enhancing endothelial 

function, reducing arterial stiffness, and 

exerting anti-inflammatory effects, all of 

which are essential in preventing 

atherosclerosis and related cardiovascular 

diseases.59 These multifaceted benefits 

position cilnidipine as a favorable first-line 

antihypertensive therapy, particularly for 

elderly patients and those with metabolic 

syndrome. The drug’s excellent safety 

profile further strengthens its future role in 

clinical practice. Compared to conventional 

CCBs, cilnidipine is associated with a 

significantly lower incidence of pedal 

edema, a common side effect that often 

leads to treatment discontinuation.60 This 

improved tolerability can enhance patient 

adherence and long-term treatment 

outcomes, making cilnidipine a preferred 

choice for hypertension management. 
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In summary, cilnidipine’s future looks 

highly promising, with expanding clinical 

indications and growing evidence 

supporting its efficacy and safety across 

diverse patient populations. Its dual-

channel blockade provides distinct 

advantages over traditional CCBs, 

particularly in preserving target organ 

function, reducing sympathetic 

overactivation, and improving overall 

cardiovascular health. Further clinical trials 

and real-world studies will continue to 

refine its role in hypertension management 

and explore its potential in other 

cardiovascular and metabolic conditions. 

8. Conclusion  

 

Cilnidipine, a fourth-generation calcium 

channel blocker, demonstrates remarkable 

potential for advancing hypertension 

management and related comorbidities due 

to its dual action on L-type and N-type 

calcium channels. Unlike traditional 

calcium channel blockers, cilnidipine not 

only promotes vasodilation by inhibiting L-

type calcium channels but also suppresses 

sympathetic overactivity through N-type 

calcium channel blockade. This dual 

mechanism uniquely addresses reflex 

tachycardia and reduces peripheral edema, 

commonly seen with other dihydropyridine 

calcium channel blockers. Cilnidipine’s 

ability to lower blood pressure effectively 

without adversely impacting heart rate 

positions it as a superior antihypertensive 

option, particularly for patients with 

cardiovascular risks. Additionally, its 

organ-protective properties, including 

renoprotection and potential benefits in 

mitigating proteinuria and podocyte injury, 

make it a compelling choice for patients 

with chronic kidney disease or diabetes. 

Emerging evidence also suggests that 

cilnidipine may confer neuroprotective 

effects, reduce oxidative stress, improve 

insulin sensitivity, and provide therapeutic 

benefits for stress-related hypertension and 

morning surges in blood pressure. 

Moreover, its tolerability and favorable side 

effect profile, including reduced peripheral 

edema and improved metabolic outcomes, 

enhance patient compliance and treatment 

satisfaction. While preclinical studies and 

early clinical trials highlight cilnidipine’s 

potential in addressing conditions such as 

congestive heart failure, neurodegenerative 

disorders, and even osteoporosis, further 

large-scale, multicenter trials are essential 

to establish comprehensive clinical 

guidelines and expand its therapeutic 

applications. Overall, cilnidipine represents 

a significant advancement in calcium 

channel blocker therapy, offering a 

multifaceted approach to hypertension 

management and related systemic 

complications. 
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