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ABSTRACT   

Cardiovascular disease exists as a foremost reason of mortality all over globally. The situation encouraged the uses of 

medicinal plants for treatment of different ailments. This study emphases on the usage of Solanum nigrum extract to 

treat isoproterenol-induced myocardial infarction in rats. Solanum nigrum is acknowledged for its potent calcium ions 

into cells. This reduction in calcium ion influx leads to the vasodilation of heart blood vessels, therefore increasing 

myocardial infarction. By leveraging the natural properties of Solanum nigrum this research aims to provide a viable 

alternate for the treatment of cardiovascular diseases highlighting the plant’s potential in mitigating the heart related 

ailments. This study underscores the importance of continued research into medicinal plants offering promising insights 

into alternative therapies for cardiovascular conditions. Through rigorous investigation Solanum nigrum may emerges as 

a significant therapeutic agent in the fight against cardiovascular disease, offering new hope for reducing mortality rates 

associated with heart ailments. 

 

KEYWORDS 

Solanum nigrum, Phytochemicals, Therapeutic plants, Rats, 

Cardiovascular diseases, Antioxidants 

Received: 22-May-2024 

Revised: 05-July-2024 

Accepted: 09-Aug-2024  

A Publication of  

Unique Scientific 

Publishers 

 

Cite this Article as: Muhyuddin S, Malik A, Noreen S, Arshad K, Zahra S, Riaz S, Sarwar W, Mumtaz M, Afzal T and Nazia H, 

2024. Analysis of medicinal plants on calcium channel activity in rats for cardiovascular health. In: Abbas RZ, Khan AMA, Qamar 

W, Arshad J and Mehnaz S (eds), Complementary and Alternative Medicine: Botanicals/Homeopathy/Herbal Medicine. Unique 

Scientific Publishers, Faisalabad, Pakistan, pp: 171-182. https://doi.org/10.47278/book.CAM/2024.249  

 

INTRODUCTION 
 

Medicinal Plants 

 Plants that have healing properties or provide positive pharmacological effects on human or animal bodies (Chekuri et 

al., 2020). Medicinal plants, often referred to as medicinal herbs, have been a fundamental part of traditional healthcare 

since antiquity (Giannenas et al., 2020). They generate a wide array of chemical substances that serve multiple functions, 

including protection against pests, diseases, and herbivores (Divekar et al., 2022). In numerous non-industrialized societies, 

medicinal plants are favored for their accessibility and affordability compared to modern pharmaceuticals (Bhandari, 2021). 

 

Historical Context 

 In the Middle Ages the skills of healing, cultivation of medicinal plants and preparation of drugs moved to 

monasteries. In the 3500 BC the different countries’ culture start using herbs for the purpose of therapeutic, aromatics, 

cosmetics and to prepare medicinal products. 

Egyptians: Used plants extensively in their medical practices. The Ebers Papyrus (circa 1500 BCE) lists hundreds of medicinal 

remedies (Kurhekar, 2021). Greeks: Hippocrates and Dioscorides documented numerous herbal remedies. Chinese: 

Traditional Chinese Medicine (TCM) includes extensive use of plants. Indians: Ayurveda, dating back over 3000 years, 

employs a wide variety of herbs in treatments. 

 

Significance of the Global Medicinal Plant Trade 

 The global trade in medicinal plants is substantial, with an estimated annual value of approximately $60 billion and 
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growing steadily (Divekar et al., 2022). Despite minimal regulation in some regions, the World Health Organization works 

to promote safe and rational use of traditional medicine. However, concerns exist regarding the regulation of botanical 

herbal products with criticisms directed at the presence of unproven claims and pseudoscience (Giannenas et al., 2020). 

 

Evolution and Challenges of Medicinal Plants in Modern Medicine 

 Medicinal plants confront various threats, such as climate change, habitat destruction, and over-harvesting to meet 

market demands (Rajasekharan and Wani, 2020). The role of plants in medicine underwent a profound shift in the 19th 

century with the advent of chemical analysis (Chekuri et al., 2020). 

 

Cyclodextrin Composites 

 Cyclodextrin composites stay originate now in fruitlets, root vegetables as well as whole meals. It represents that the 

herbal plants are rich in bioactive compounds (Bhandari, 2021). 

 

Examples 

These contain enormously varied forms of complexes, such as: 

 Phenolic acids 

 Beta-Carotene 

 Plant Steroids 

 Thiols composites 

 

Unveiling the Bioactive Components of Medicinal Plants 

 Therapeutic uses of plants have been part of traditional medicine practices for centuries. Primarily floras remained 

cast-off through individuals on the way to come across their nutritious necessities (Kurhekar, 2021). Common plants have 

become valuable for improving well-being and treating various ailments across many human societies. Numerous plant 

species are still used today in regions like Asia, South America and Africa for medicinal purposes against various diseases. 

(Howes et al., 2020). 

 

Threats and Conservation 

 Therapeutic Floras (TFs) remain generally value foundations of vegetal foodstuffs in addition to they remain 

disappearing by the side of extraordinary proportion (Rajasekharan and Wani, 2020). The TFs assets exist below continuous 

danger of destruction for the reason that of inhabitants’ expansion, overutilization, ecological devastation, unlawful 

employment as well as illogical reaping methods (Yan et al., 2018). 

 

Efficient Therapeutic Plants 

1. Gingko 

 Ginkgo devises extended antiquity regarding usage happening handling gore syndromes in addition to 

reminiscence concerns (Zaid, 2022). The situation exists finest identified currently by way of tactic towards 

hypothetically retain memorial shrill (Stableford, 2021). Research laboratory revisions take revealed that ginkgo recovers 

gore flow through initial active gore vessels in addition to production of a reduced amount of gluey blood. That one 

exists as well as quercetin (Rickels, 2020). 

 

Potential Benefits 

1. Dementia (loss of memory) 

2. Magenta eyes (A pattern of abnormalities by birth that affects multiple organ systems of the body) 

3. Soreness (A painful and uncomfortable condition because of injury) 

4. Diabetes mellitus (condition in which the body losses its ability to produce insulin) 

5. Nervousness (a state of being anxious) 

 

Considerations 

 Prolonged use might raise the risk of thyroid and liver cancer, as observed in rats. 

 It could affect liver function, necessitating enzyme monitoring. 

 It interacts through gore diluters. 

 Its spores are toxic if consumed. 

 Possible flank possessions comprise nuisance, distressed gastric, wooziness as well as sensitized reactions. 

 Consult your doctor due to its numerous drug interactions (Ychanges, 2018) 

 

2. Turmeric 

 Turmeric takes existed castoff now healing measures above the spans happening diverse portions in relation to the 

biosphere (Howes et al., 2020). Now in traditional medicines, turmeric remains assumed towards devising numerous 

therapeutic belongings as well as firming up generally dynamism of physique, releasing air, dispersing maggots, 
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refining incorporation, modifiable menorrhoea, softening bilestone and discharging inflammation. Numerous south 

Asian republics expenditure the aforementioned by way of antibacterial used for wounds, injuries as well as bumps in 

addition to such as sterile mediator. Now in Pakistan, this one ensues castoff by way of inflammation reducer 

representative (Mclntyre, 2019). 

 

Potential Benefits  

1. Relieve from arthritis 

2. Cancer prevention 

3. Preventing DNA mutations 

4. Several skin diseases 

 

Considerations 

 Supplements may result in excessive intake, complicating dosage, and quality assurance. 

 Prolonged use might lead to gastrointestinal discomfort. 

Turmeric exhibits low bioavailability, combining it with pepper can improve absorption (Mclntyre, 2019). 

 

3. Tea Tree Oil 

 Tea tree oil, take out commencing the Australian native tea tree stays renowned for its effectiveness in treating various 

skin conditions such as bad skin conditions, sportsperson's base, injuries, dead skin flakes, bug bits also additional 

instigative issues (Abubakar et al., 2024). Research indicates it possesses antimicrobial properties, particularly beneficial for 

wound healing and infections. Often utilized as a potent essential oil, it should always be diluted with a carrier oil (Della 

Sala et al., 2022). 

 

Potential Benefits 

 Treating acne 

 Alleviating athlete's foot 

 Healing cuts 

 Managing dandruff 

 Soothing insect bites 

 

Considerations 

 Toxic if ingested 

 Potential for skin allergic reactions 

 Possible influence on hormone levels 

 Long-term use is discouraged 

 

4. Chamomile 

 Chamomile, characterized by its daisy-like flowers, is renowned for its anti-anxiety properties (Sah et al., 2022). It is 

commonly consumed as tea but also available in liquid, capsule, or tablet forms. Research supports chamomile's calming 

effects and its potential applications in cancer treatment (Dai et al., 2022). 

 

Potential Benefits 

 Alleviating anxiety 

 Reducing stress 

 Promoting better sleep 

 Potential applications in cancer treatment 

 

Considerations 

 Can cause allergic reactions, including anaphylaxis 

 Possible interactions with blood thinners (Candeloro et al., 2022) 

 

Herbal Calcium Channel Antagonists 

 Medicinal plants with calcium channel blocking abilities are useful in addressing various conditions like high blood 

pressure, irregular heartbeats and chest pain (Ajebli and Eddouks, 2020). These plants have phytochemicals that affect 

calcium channels, reducing calcium influx into cells. This mechanism leads towards relaxation of visceral, non-striated 

muscles and encourages blood vessel dilation (Rzajew et al., 2020). 

 

Phytotherapeutic Plants with Calcium Channel Blocking Benefits 

 Solanum nigrum, Digitalis purpurea (Foxglove), Crataegus monogyna (Hawthorn), Olea europaea (Olive tree), 

Apocynum cannabinum (Dogbane), Lavandula angustifolia (Lavender), Valeriana officinalis (Valerian) (Jia et al., 2019). 
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Ailments Treated by Solanum nigrum 

1. Hypertension 

 Hypertension, or high blood pressure (140/90mmHg or higher), is a common condition that can become serious if left 

untreated (Abbas et al., 2024). It is a global health issue affecting people across developed, developing, and 

underdeveloped countries. Hypertension is categorized into primary hypertension, which accounts for 95% of cases, and 

secondary hypertension, which makes up the remaining 5% (Della Sala et al., 2022). 

 While FDA-approved synthetic drugs are available for treatment, they often have side effects (Schein, 2020). Herbal 

remedies, which are typically cheaper, safer, and more compatible with the human body, present a promising alternative 

(Dai et al., 2022). Calcium channels are effective targets for anti-hypertensive drugs, and Ca+2 network blockers stand 

powerful agents trendy the handling regarding hypertension (Jia et al., 2019). 

 

Hypertension as a Silent Killer 

 The FDA calls hypertension a "silent killer" because many individuals are unaware, they have it (Sah et al., 2022). 

Hypertension is a serious condition marked by elevated systolic and diastolic blood pressure (Stableford, 2021). Regular 

body fluid compression remains around 120/80mmHg, whereas appraisals beyond 140/90mmHg require medical attention 

(Schein, 2020).  

 

Types of Hypertensions 

 Hypertension remains distributed hooked on dual categories: prime or primary (or vital) hypertension as well as 

subordinate hypertension (Cheng et al., 2023). 

 

Primary Hypertension 

 Primary hypertension which constitutes 95% of cases, has no identifiable secondary cause and includes subtypes like 

plexogenic arteriopathy, veno-occlusive disease and capillary hemangiomatosis (Al-Qadi et al., 2021).  

 

Physiological Mechanisms Contribute to Primary Hypertension 

 Various physiological mechanisms contribute to primary hypertension, including:  

 Genetic factors  

 Sympathetic nervous system  

 Over activity 

 Renal dysfunction 

 Obesity 

 Oxidant stress 

 Cardiovascular effects disruption 

 Environmental factors  

 

Primary Hypertension 

Primary hypertension can cause cardiac changes, such as: 

 Thickening and stiffening of the heart walls, reduced cardiovascular contraction efficiency, Structural changes in large 

arteries and precapillary resistance vessels, atherosclerotic, thrombotic degeneration and left ventricular hypertrophy 

(Abbas et al., 2024). 

 

Secondary Hypertension 

Secondary hypertension, which comprises of five percent (5%) instances. It can be caused by:  

 Hyperparathyroidism, Thyrotoxicosis, Nocturnal as well as sustained increases voguish blood pressure, reduced 

femoral pulses, abdominal striate, pallor palpitations, increased carotid artery thickness. Secondary hypertension has 

known causes and is considered treatable (Al-Qadi et al., 2021). 

 

FDA-approved Synthetic Drugs 

 FDA-approved synthetic drugs for hypertension include α-blockers, β-blockers, angiotensin receptor blockers, and 

diuretics (joshi and Shelke, 2021). However, aftereffects regarding these pills take driven the hunt in place of nontoxic 

herbal alternatives (Sharma et al., 2021). Herbal drugs, which are less expensive and further attuned through the humanoid 

physique, are gaining attention for their potential to treat hypertension (Stableford, 2021). Medicinal plants contain phyto-

constituents that act on various hypertension drug targets and can be used in various forms, such as infusions, decoctions, 

fresh fruits or raw consumption (Verma et al., 2021). Calcium channels are proven drug targets for hypertension and 

various medicinal plants contain phyto-constituents capable of blocking these channels, suggesting their potential use in 

hypertension treatment. These medicinal plants can be considered for monotherapy (Ajebli and Eddouks, 2020). 

 

Side Effects of Synthetic Antihypertensive Drugs 

 Synthetic antihypertensive drugs are widely used to manage Hypertension, but they can have various side effects such as: 
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 Electrolyte imbalances (e.g., low potassium, low sodium), Increased urination, Dehydration, Increased blood sugar 

levels, Muscle cramps, Dizziness, Fatigue, Depression, Bradycardia (slow heart rate), Cold hands and feet, Sleep 

disturbances, Sexual dysfunction, Cough (persistent dry wheeze), Raised plasma k+ ranks, Truncated gore stress 

(hypotension), Wooziness, Angioedema (swelling of the tissues), Swelling in the ankles or feet. 

Mechanism of Action of medicinal plants as calcium channel blockers is given in Fig. 1. 

 

 
 

Fig. 1: Mechanism of Action of medicinal plants as calcium channel blockers 

 

Herbal Medicines for Hypertension Treatment 

 Many antihypertensive drugs used to manage hypertension come with side effects. Consequently, scientific studies 

suggest adopting various lifestyle changes and incorporating appropriate therapeutic floras happening the handling 

regimen (joshi and Shelke, 2021). Subordinate bio-chemicals found in certain herbs and spices exhibit antihypertensive 

properties (Ajebli and Eddouks, 2020). Nineteen Subordinate bio-chemicals present in certain aromatic plant as well as 

seasonings show hypo tensor possessions (Hanxing et al., 2023).  

 

Mechanism of Action of Herbal Medicines as Antihypertensive Agents 

 Utmost floral remedies manage as well as diminish hypertension through their antioxidant, ant leukotriene, as well as 

contra-apoptotic possessions (Verma et al., 2021). They also stimulate the eNOS-NO signaling alleyways in addition 

activate blood vessel formation (Xu et al., 2023). Procedure by which certain therapeutic floras and its extricate control in 

hypertension are illustrated in Fig. 2. 

 

Calcium Channels 

 Calcium channels also known as L-type channels are part of high voltage-activated Ca+2 channel family (Tombesi, 

2022). These channels are the primary pathway for Ca+2 influx within the skeletal and smooth muscle tissue, the heart as 

well as hormone producing cytes (Rzajew et al., 2020). They need significant loss of polarity to activate as well as have a 

lifelong effect. Recent concluded L-type ca+2 networks can be inhibited over dihydropyridines, phenylalkylamines, and 

Benzothiazepines (Landaw, 2019). The above-mentioned pills remain commonly castoff during the treatment of cardiac 

ailments.’’ 

 

Calcium Channels Complexes 

 Calcium channels remain hetero-oligomeric centers composed of eight proteins: 

1. α1 Subdivision: Comprises the ionic-regulating points, with four genes encoding the Alpha1 subunits of L-type ca+2 

networks. 

2. Selectivity filter 

3. Voltage sensor 

4. Obligatory positions: Intended for wholly identified ca+2 network blockers. 

5. Ancillary subunits: Restrain the electro physical possessions of the network composite. 

6. Within the β subdivision 

7. Alpha2delta subunit: A dimer. 

8. Trans membrane gamma subunit 
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Fig. 2: Therapeutic floras and its Extricate control in hypertension  

 

Expression of Calcium Channels in Various Tissues 

Calcium channels are expressed in: 

 Skeletal muscles, Cardiac muscles, Smooth muscles, Endocrine cells, Brain, sensory cells, Retina, Leukocytes. 

 

Types of Calcium Channels 

 Calcium channels be present happening numerous arrangements (T, L, N, R, P, and Q) dependent on soft tissue forms 

(Stableford, 2021). Calcium channels are crucial for various biological procedures comprising tendon contraction, the 

body's chemical messengers discharge, and protein expression. The main types of ca+2 channels stand categorized 

grounded taking place in their biophysical and pharmaceutical belongings. Here are the primary types of calcium channels 

(Landaw, 2019). 

 

1. L-Type Calcium Channels (Long-Lasting) 

Function: Long- lasting -type networks are responsible for prolonged calcium entry into cells (Tombesi, 2022). The purpose 

Long lasting-form network remains to permit entrance of adequate Calcium on behalf of commencement of tightening 

through ca+2- persuade intracellular ca+2 proclamation as of sarcoplasmic reticulum (Landaw, 2019). 

Location: Found within heart and smooth and non-striated flesh cells, neurons, and hormone secreting cytes. 

Pharmacology: These channels are sensitive to dihydropyridines drugs, such as amlodipine and nifedipine. 

Key Role: They exist as a primary objective of ca+2 channel blockers (CCBs) cast-off to treat hypertension, angina, and 

arrhythmias (Chatki et al., 2021). 

 

1. L-type (Long–lasting type) 

 The Long lasting-type ca+2 channel remains originate now vascular smooth muscle, in nonvascular smooth muscle 

within several soft tissue in addition to a numeral non-contractile soft tissue. Barricade of the Long lasting -type channel is 

blamable on behalf of the pharmaceutical activities of the existing Calcium channel blockers (To et al., 2020). 

 These channels are established drug targets for hypertension, and calcium channel blockers are effective 

antihypertensive agents (Waise et al., 2017). 

 

2. N-Type Calcium Channels (Neuronal) 

Function: It involved in Adrenaline release at neuronal junctions. (Jurkovicova, 2019). Location: Predominantly present in 

neurons. Pharmacology: Blocked by ω-conotoxins, from cone snail venom. Key Role: Crucial for neuronal conduction and 

potential pain management. (Antunes et al., 2022). 
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3. P/Q-Type Calcium Channels 

Function: P/Q- form of networks remains essential for neurotransmitter release at central and peripheral synapses. 

Location: Found within the termini of presynaptic neurons. Pharmacology: Sensitive to ω-agatoxins from spider venom. 

Key Role: They perform noteworthy act within synaptic transmission then are involved within certain types of epilepsy and 

migraine disorders (Alehabib et al., 2021). 

 

4. R-Type Calcium Channels (Resistant) 

Purpose: It utilizes for neurotransmitter proclamation and neuronal dismissal. Location: Found in neurons and some types 

of endocrine cells. Pharmacology: Partially resistant to many calcium channel blockers, hence the name. Key Role: These 

channels are involved in fine-tuning synaptic transmission and neuronal activity (de Amorim et al., 2024). 

 

5. T-Type Calcium Channels (Transient) 

Function: Transient-form of channels mediate transient ca+2 currents, which are important for pacemaker activities in the 

heart and neurons. Transient network looks on further destructive potentials as compared to Long lasting form as well as 

perhaps the production of significant role within the primary depolarization of sinoatrial node and Atrioventricular node of 

tissue. Location: Originate within cardiac cytes, neurons also in a number of smooth muscle cells. Pharmacology: Blocked 

by mibefradil and certain antiepileptic drugs. Key Role: They are important for regulating heart rhythm, neuronal firing 

patterns, and are involved in sleep and epilepsy (Weiss and Zamponi, 2019). 

 

Overview of Calcium Channel Types 

L-Type: Prolonged calcium entry; targets for antihypertensive drugs. 

N-Type: Neurotransmitter release; targets for pain management. 

P/Q-Type: Synaptic transmission; involved in epilepsy and migraine. 

R-Type: Neuronal firing and synaptic transmission. 

Transient: Pacemaker actions; intricate within cardiac beats as well as mind convulsions. 

 

Calcium Channel Blockers (CCBs) 

 ‘’Calcium channel blockers exist as a group of treatments which inhibit ca+2 from inflowing into the cytes of the heart 

and blood vessel walls (Lee, 2023).  

 

Mechanism of Action of Calcium Channel Blockers (CCBs) 

 The mechanism of the action of calcium channel blockers is illustrated in Fig. 3. 

 

 
 

Fig. 3: Mechanism of Action of Calcium Channel Blockers (CCBs)  
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Categories of Calcium Channel Blockers 

1. Dihydropyridines: 

o Examples: Amlodipine and Nifedipine 

o Prime Possessions: Mostly action going on non-striated muscle to increase the expansion of vessels. These exist as a 

mostly castoff to provide relief from anxiety and vasoconstriction (Miller, 2021). 

2. Non-Dihydropyridines: 

o Examples: Verapamil and Diltiazem 

o Prime Possessions: Distress equally both in cardiac as well as haemo-vessels. This stay utilized for the treatment of 

over tension and vasoconstriction (Jentzer et al., 2018). 

 

Indications 

 Anxiety: Dropping the pressure of blood that reduce the chance of the risk of cardiac arrest. 

 Heart attack: Releasing pain in the thoracic cavity through increasing the flow of blood towards the cardiac cavity. 

 Arrhythmias: Treating certain types of abnormal heart rhythms, particularly those originating in the atria. 

 

Common Side Effects 

 Swelling (edema) of the ankles or feet, Headache, Dizziness or light-headedness, Flushing, Constipation, Palpitations 

 

Clinical Considerations 

 Patient Monitoring: Regular monitoring is required to adjust dosages and manage side effects. 

 Interactions: CCBs can interact with other medications, necessitating careful management by healthcare providers. 

 Lifestyle Adjustments: Patients may need to make lifestyle changes to optimize treatment outcomes and minimize side 

effects (Lee, 2023). 

 Calcium channel blockers act as an essential tool within the management of various cardiac conditions, providing 

relief from symptoms and improving patient outcomes through their vasodilatory and cardiac effects (de Amorim et al., 

2024). 

 

Voltage Dependency and Activation Characteristics of L-Type Channels 

 The primary calcium network within the cardiac organ remains in the Long-type ca+2 network, through a slight 

existence of Transit-form channels (Weiss and Zamponi, 2019). 10 genetic factors code the foremost Cavα1 subunit of 

voltage-gated calcium channels, divided into three main subdivisions: Cav1α1, Cav2α1, and Cav3α1. Nerve cells consists of 

N, P/Q, as well as R type networks (Huang, 2017).  

 The L-type channel remains immensely voltage-dependent and also includes Cav1α1 subunits. This one stimulates 

comparatively slow but then neutralizes quickly, exhibits feeble voltage-dependent deactivation, strong ca+2-dependent 

deactivation as well as resistant to dihydropyridine ca+2 channel blockers (Rasmussen et al., 2020). Transmission through 

the Sinovial node and Atriovantricular nodes heavily relies on that calcium activation of L-type, does a combination of both 

agitation of vasoconstriction in heart cells (Shabalala and Ekolu, 2019).  

 The T-type channel, considered by means of less voltage-dependent activation, devours noticeable voltage-

dependent deactivation, remains impervious towards dihydropyridines, also it is missing in ventricular tissue. However, 

exist within the cardiac cytes as well as in particular atrial cells (Huang, 2017). This one may participate in the pacemaking 

in the course of the minimal depolarization stage perceived in Sinoatrial nodes (Taiwo, 2023). 

 

Calcium Activated and chloride Current (ICl (Ca)) 

 Further forms of networks contain ca+2-activated currents like ICl (Ca), that is a Ca2+ stimulated Chloride current as 

well as the Calcium activated nonselective cation current, INS(Ca) (Jiang et al., 2022). The Na+/Ca2+ exchanger creates 

INa/Ca current, which is be influenced by membrane potential as well as the amount of Ca2+ and Na+ (Taiwo, 2023). 

INa/Ca plays a crucial role in all heart cells, acting as a calcium transporter and contributing to the generation of both 

rhythmic and arrhythmic currents. (Rasmussen et al., 2020). 

 

Calcium Channels in the Cardiovascular System 

 Ca+2 serves as universal intra-epithelial mediator that links resting membrane potential stimulus to cell proliferation 

(Asiedu, 2022). Within the cardiovascular (CV) system, elevated Ca+2 concentration within the cells that starts interaction 

between actin and myosin, leading to the muscle cells contraction (Zhu et al., 2019). Critical hypertension remains 

categorized through increased constriction in blood vessels, making crucial in hypertension and a viable target for 

antihypertensive treatments (Jentzer et al., 2018). Physiologically, there is a positive gradient of calcium ion concentration 

from the extracellular to intracellular space (Eisner et al., 2023).  

 

ATP-Dependent Calcium Pump 

 Calcium removal out of cytes is controlled via ca+2-Na altercation process, that transports a ca+2 ion from the 

cells in return on behalf of 3 Na ions towards the inside the cell (Sharma et al., 2021). Additionally, an adenosine 
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triphosphate (ATP)-dependent calcium pump release ca+2 while converting ATP to adenosine diphosphate (ADP) 

(Shabalala and Ekolu, 2019).  

 

Genetic Coding of the α1 Subunit in L-Type Channels 

 Receptor-operated channels are typically associated with receptors responsive to messenger molecules, primary 

objectives regarding pharmacological interventions stay the voltage-gated networks (Eisner et al., 2023). There are 5 chief 

subdivision that are: L, T, P/Q, N as well as R. In cardiovascular (CV) tissue, just L- and T-subdivisions exist. T-channels 

activate and inactivate reverse potentials, while long-lasting-type channels activate higher potentials of membrane (Taiwo, 

2023). Functionally, the Long-lasting-type channel remains predominant within CV system, although the T-channel also 

plays a role, particularly in sinus node cells, kidney function, and aldosterone release (Asiedu, 2022). Voltage gated L-type 

calcium channels comprises four subdivisions—α1, α2, δ, β, as well as γ—but α1 subdivision predominates in CV tissue 

also it is coded almost ten variant genes (Gupta, 2018). Calcium channels of N- type are primarily found in nerve cells and, 

in its ending, influencing CV functions through their role in regulating sympathetic activity (Fedele and Brand, 2020). 

 

Calcium Channel Subunits 

 Biochemically characterized ca+2 channels exist as intricate proteins consisting of 4 to 5 different subdivisions coded 

through numerous genes (Shabalala and Ekolu, 2019). The major subdivision Alpha 1 (α1) ranges from 190 to 250kDa and 

encompasses the conductivity aperture, sensors of voltage, apparatus for the gating, also the sites where the network is 

regulated through the secondary messengers, medications as well as poisons (Eisner et al., 2023). 

 α1 subdivision comprises amino acid residues that are almost 2000, which are systematized into tetra homological 

domains (I–IV), each containing hexa-segments of transmembrane (S1–S6) (Gupta, 2018). The voltage sensor module 

segments are from S1-S4. While the segments of transmembrane from S5 to S6 are present in every domain along with P 

loop among it,that will make pore module (Boonamnaj et al., 2021). 

This subunit of Cav1 channel is illustrated in Fig. 4. 

 

 
 

Fig. 4: Subunit structure of Cav1 channels. The subunit composition and structure of calcium channels purified from 

skeletal muscle are illustrated. Predicted helices are depicted as cylinders. The lengths of lines correspond approximately to 

the lengths of the polypeptide segments represented. Pore forming module, green; S4 voltage sensor, yellow. 

 

Association of α1 Subunits with Auxiliary Subunits 

 α1 subunit is linked further with 4 auxiliary subunits that were initiated from three variant genes (Shabalala and Ekolu, 

2019). β subunit that is present intracellularly is a protein that is highly hydrophilic, and the weight of this protein is varying 

between 50 to 65 kDa (Landaw, 2019). There is a complex of α2δ subunit, and this complex is connected through disulfide 

bond, this disulfide bond is encoded by a single gene (Gupta, 2018). After the translational process, the matured and 

covalently bonded α2 and δ subunits are formed (Asiedu, 2022).  

 

Voltage-Gated Calcium Channels 

 Voltage-gated ca+2 networks ca+2 network as well as ca+2-actuated K+ network pairing neuromodulation (Pitt et al., 

2021). 



Complement Altern Med, 2024, xx(x): xxx-xxx. 
 

180 

Animal Models in Biological Research 

 An animal model is a strategically designed framework used to investigate the structural and functional dynamics in 

humans (Paradiso et al., 2023). These models serve various purposes: explanatory models elucidate mechanisms in normal 

or abnormal biological functions, exploratory models tackle complex biological issues, and predictive models assess 

treatment effects (Fried, 2020). 

 

Rat as an Animal Model 

 Laboratory rats are the most commonly used experimental animal (Fried, 2020). The reason is that its genetic makeup 

is most oftently matched with mammals as well as the rats is very useful in understanding the physiological and anatomical 

parameters (Paradiso et al., 2023). 

 

Solanum nigrum  

 Solanum nigrum exists as a therapeutic herb also identified globally for its medicinal properties. S. nigrum cast-off for 

retrieving ruined land (Mandal et al., 2023). S. nigrum widely use as customarily for the cure of numerous diseases such as: 

 Ache 

 Swelling  

 Illness 

 

Phytochemical Investigation 

 Phytochemical investigation of the entire plant illustrates S. nigrum comprises of alkaloids, flavonoids, tannins, 

saponins, glycosides, proteins, carbohydrates, coumarins and phytosterols (Asraoui et al., 2021). As well as the fruits of S. 

nigrum devour valuable therapeutic properties, such as: 

 Antioxidant  

 Antiulcer 

 Aerial parts of S. nigrum have antiulcer action  

 Antitumor promoting agent in rats  

 Potential CNS-depressant action 

 

Cardiovascular Diseases 

 Cardiovascular disease is one of the most significant metabolic disorders that is leading towards the increased number 

of ailment and death all over the world (Mandal et al., 2023). The medicinal plants have anticipatory properties in curing of 

cardiovascular diseases (Asraoui et al., 2021). The main purpose of this study is to find out the cardioprotective effects of S. 

nigrum (hydro alcoholic extract) in isoproterenol induced myocardial infarction. 

 

Solanum nigrum Cures Cardiovascular Diseases in Rats 

Solanum nigrum cures cardiovascular diseases by the following mechanism: 

 S. nigrum is a strong calcium channel blocker. Solanum nigrum act by reducing the inflow of ca+2 electrons within the 

cells through this reduced influx regarding to calcium ions the blood vessels of heart relaxed and the patient get rid of 

myocardial infarction because his blood pressure normalizes and the workload on the heart reduces (Lin et al., 2022). 

 S. nigrum extract contains many bioactive components, such as alkaloids, glycosides and flavonoids that aids in 

cardioprotective effects (Shenbagam and Sulthana, 2022). 

 S. nigrum reduces the oxidative stress in a cardiovascular system by reducing the oxidative stress the vessels of both 

blood and heart relaxed and reduced the damage (Mozos et al., 2021). 

 S. nigrum possesses an anti-inflammatory nature that aids in reducing the inflammation in the walls of heart (Ojo and 

Adanlawo, 2024). 

 S. nigrum extracts have the capability of reducing cholesterol and triglycerides that ultimately reduces the 

cardiovascular diseases (Oner et al., 2023).  

 S. nigrum has the capability to increase the production of nitric oxide because nitric oxide works as a vasodilator that 

widens the blood walls and improves the blood flow (Oluwagunwa, 2021). 

 

Conclusion 

 This study highlights the impending effects of Solanum nigrum as therapeutic plant for the cure of cardiovascular 

diseases and hypertension and various other ailments. The primary aim is to enhance the usage of organic therapeutic 

herbs and plants as substitute to synthetic medicines. S. nigrum with its manifold medicinal properties offers a promising 

natural remedy for improving health and managing diseases. By focusing on natural plant-based treatments the study 

advocates for shift towards more sustainable and potentially safer options for managing health conditions. The findings 

suggest that incorporating S. nigrum into therapeutic practices could enhance the effectiveness of treatments and reduce 

reliance on synthetic drugs thereby minimizing associated side effects and promoting overall well-being. This approach 

aligns with a broader movement towards natural and holistic healthcare solutions. The key determination of this study is to 

use organic therapeutic herbs and plants to cure the various ailments instead of using synthetic medicines. 



Complement Altern Med, 2024, xx(x): xxx-xxx. 
 

181 

REFERENCES 
 

Abbas, H. A., Hassan, N. F., and Hamza, A. R. (2024). Physiological Changes Associated with Untreated Hypertension in 

Diwaniyah Province. European Journal of Modern Medicine and Practice, 4(4), 245-261. 

Abubakar, A. B., and Abduljalal, A. S. (2024). The contemporary issues related to conventional treatment of acne and the 

way forward. Biological Sciences, 4(2), 666-671. 

Ajebli, M., and Eddouks, M. (2020). Phytotherapy of hypertension: An updated overview. Endocrine, Metabolic and Immune 

Disorders-Drug Targets (Formerly Current Drug Targets-Immune, Endocrine and Metabolic Disorders), 20(6), 812-839. 

Al-Qadi, M., LeVarge, B., and Ford, H. J. (2021). Epidemiology, pathogenesis, and clinical approach in group 5 pulmonary 

hypertension. Frontiers in Medicine, 7, 616720. 

Asiedu, K. (2022). Role of ocular surface neurobiology in neuronal-mediated inflammation in dry eye 

disease. Neuropeptides, 95, 102266. 

Asraoui, F., Kounnoun, A., Cadi, H. E., Cacciola, F., Majdoub, Y. O. E., Alibrando, F., and Louajri, A. (2021). Phytochemical 

investigation and antioxidant activity of Globularia alypum L. Molecules, 26(3), 759. 

Bhandari, A. (2021). Traditional Knowledge, Genetic Resources, Patent Law and its Protection: A Legal Analysis of Africa, 

Latin America, and India. How India Can Protect it Fiercely. 

Boonamnaj, P., Pandey, R. B., and Sompornpisut, P. (2021). Interaction fingerprint of transmembrane segments in voltage 

sensor domains. Biophysical Chemistry, 277, 106649. 

Candeloro, M., Eikelboom, J. W., Chan, N., Bhagirath, V., Douketis, J. D., and Schulman, S. (2022). Carbamazepine, 

phenytoin, and oral anticoagulants: Drug‐drug interaction and clinical events in a retrospective cohort. Research and 

Practice in Thrombosis and Haemostasis, 6(2), e12650. 

Chekuri, S., Lingfa, L., Panjala, S., Bindu, K. S., and Anupalli, R. R. (2020). Acalypha indica L.-an important medicinal plant: a 

brief review of its pharmacological properties and restorative potential. European Journal Medicine Plants, 31(11), 1-10. 

Dai, Y. L., Li, Y., Wang, Q., Niu, F. J., Li, K. W., Wang, Y. Y., and Gao, L. N. (2022). Chamomile: a review of its traditional uses, 

chemical constituents, pharmacological activities and quality control studies. Molecules, 28(1), 133. 

de Amorim Ferreira, M., and Ferreira, J. (2024). Role of Cav2. 3 (R-type) calcium channel in pain and analgesia: A scoping 

review. Current Neuropharmacology, 22(11), 1909-1922. 

Della Sala, F., Longobardo, G., Fabozzi, A., di Gennaro, M., and Borzacchiello, A. (2022). Hyaluronic acid-based wound 

dressing with antimicrobial properties for wound healing application. Applied Sciences, 12(6), 3091. 

Divekar, P. A., Narayana, S., Divekar, B. A., Kumar, R., Gadratagi, B. G., Ray, A., and Behera, T. K. (2022). Plant secondary 

metabolites as defense tools against herbivores for sustainable crop protection. International Journal of Molecular 

Sciences, 23(5), 2690. 

Eisner, D., Neher, E., Taschenberger, H., and Smith, G. (2023). Physiology of intracellular calcium buffering. Physiological 

Reviews, 103(4), 2767-2845. 

Fried, E. I. (2020). Theories and models: What they are, what they are for, and what they are about. Psychological 

Inquiry, 31(4), 336-344. 

Giannenas, I., Sidiropoulou, E., Bonos, E., Christaki, E., and Florou-Paneri, P. (2020). The history of herbs, medicinal and 

aromatic plants, and their extracts: Past, current situation and future perspectives. In Feed additives (pp. 1-18). 

Academic Press. 

Gupta, R. (2018). Multiple Choice Questions in Pain Management. Springer International Publishing. 

Howes, M. J. R., Quave, C. L., Collemare, J., Tatsis, E. C., Twilley, D., Lulekal, E., and Nic Lughadha, E. (2020). Molecules from 

nature: Reconciling biodiversity conservation and global healthcare imperatives for sustainable use of medicinal plants 

and fungi. Plants, People, Planet, 2(5), 463-481. 

Huang, Y. C. (2017). Behavioral and Functional Analysis of a Calcium Channelopathy in Caenorhaditis elegans (Doctoral 

dissertation). 

Jentzer, J. C., Vallabhajosyula, S., Khanna, A. K., Chawla, L. S., Busse, L. W., and Kashani, K. B. (2018). Management of 

refractory vasodilatory shock. Chest, 154(2), 416-426. 

Jia, Q., Zhu, R., Tian, Y., Chen, B., Li, R., Li, L., and Zhang, D. (2019). Salvia miltiorrhiza in diabetes: A review of its 

pharmacology, phytochemistry, and safety. Phytomedicine, 58, 152871. 

Kurhekar, J. V. (2021). Ancient and modern practices in phytomedicine. In Preparation of Phytopharmaceuticals for the 

Management of Disorders (pp. 55-75). Academic Press. 

Landaw, J. W. (2019). Cardiac Memory in the Genesis of Arrhythmias. University of California, Los Angeles. 

Lee, E. M. (2023). Calcium channel blockers for hypertension: Old, but still useful. Cardiovascular Prevention and 

Pharmacotherapy, 5(4), 113-125. 

Lin, H. J., Mahendran, R., Huang, H. Y., Chiu, P. L., Chang, Y. M., Day, C. H., and Huang, C. Y. (2022). Aqueous extract of 

Solanum nigrum attenuates Angiotensin-II induced cardiac hypertrophy and improves cardiac function by repressing 

protein kinase C-ζ to restore HSF2 deSUMOlyation and Mel-18-IGF-IIR signaling suppression. Journal of 

Ethnopharmacology, 284, 114728. 

Mandal, S., Vishvakarma, P., Verma, M., Alam, M. S., Agrawal, A., and Mishra, A. (2023). Solanum Nigrum Linn: an analysis of 

the Medicinal properties of the plant. Journal of Pharmaceutical Negative Results, 1595-1600. 



Complement Altern Med, 2024, xx(x): xxx-xxx. 
 

182 

McIntyre, A. (2019). The Complete Herbal Tutor: The Definitive Guide to the Principles and Practices of Herbal Medicine. Aeon 

Books. 

Mozos, I., Flangea, C., Vlad, D. C., Gug, C., Mozos, C., Stoian, D., and Atanasov, A. G. (2021). Effects of anthocyanins on 

vascular health. Biomolecules, 11(6), 811. 

Ojo, A. B., and Adanlawo, I. G. (2024). Antioxidant, antidiabetic, and anti-inflammatory activities of flavonoid-rich fractions 

of Solanum anguivi Lam. fruit: In vitro and ex vivo studies. Heliyon. 

Oluwagunwa, O. (2021). Structural and functional properties of bioactive vegetable leaf polyphenols. 

Öner, A. C., Yur, F., and Fethullah, M. N. (2023). Antioxidant and Antihyperlipidemic Effect of Solanum Nigrum Extract in 

Experimental Diabetes Model. Van Veterinary Journal, 34(3), 184-188. 

Paradiso, A., Volpi, M., Rinoldi, C., Celikkin, N., Negrini, N. C., Bilgen, M., and Farè, S. (2023). In vitro functional models for 

human liver diseases and drug screening: beyond animal testing. Biomaterials Science, 11(9), 2988-3015. 

Pitt, G. S., Matsui, M., and Cao, C. (2021). Voltage-gated calcium channels in nonexcitable tissues. Annual Review of 

Physiology, 83(1), 183-203. 

Rajasekharan, P. E., and Wani, S. H. (2020). Distribution, diversity, conservation and utilization of threatened medicinal 

plants (pp. 3-30). Springer International Publishing. 

Rasmussen, R., O’Donnell, J., Ding, F., and Nedergaard, M. (2020). Interstitial ions: A key regulator of state-dependent 

neural activity?. Progress in Neurobiology, 193, 101802. 

Rickels, L. A. (2020). Critique of Fantasy, Vol. 2: The Contest Between B-Genres. punctum books.  

Rzajew, J., Radzik, T., and Rebas, E. (2020). Calcium-involved action of phytochemicals: carotenoids and monoterpenes in 

the brain. International Journal of Molecular Sciences, 21(4), 1428. 

Sah, A., Naseef, P. P., Kuruniyan, M. S., Jain, G. K., Zakir, F., and Aggarwal, G. (2022). A comprehensive study of therapeutic 

applications of chamomile. Pharmaceuticals, 15(10), 1284. 

Schein, C. H. (2020). Repurposing approved drugs on the pathway to novel therapies. Medicinal Research Reviews, 40(2), 

586-605. 

Shabalala, A. N., and Ekolu, S. O. (2019). Quality of water recovered by treating acid mine drainage using pervious concrete 

adsorbent. Water SA, 45(4), 638-647. 

Shenbagam, M., and Sulthana, R. (2022). A review: Solanum nigrum and its pharmacological activities. International Journal 

Research Applied Science Eng Technology, 10(4), 916-23. 

Stableford, A. (2021). The Handbook of Constitutional and Energetic Herbal Medicine: The Lotus Within. Aeon Books. 

Taiwo, G. A. (2023). Exploring the biological basis of residual feed intake in beef cattle using multi-Omics analysis. 

Tombesi, G. (2022). Indagine sul ruolo post-sinaptico della proteina LRRK2 in condizioni fisiologiche e nella malattia di 

Parkinson. 

Verma, T., Sinha, M., Bansal, N., Yadav, S. R., Shah, K., and Chauhan, N. S. (2021). Plants used as antihypertensive. Natural 

Products and Bioprospecting, 11, 155-184. 

Weiss, N., and Zamponi, G. W. (2019). T-type calcium channels: from molecule to therapeutic opportunities. The 

International Journal of Biochemistry and Cell Biology, 108, 34-39. 

Yan, X., Xie, G., Zhou, J., and Milne, G. W. (2018). Traditional Chinese Medicines: Molecular Structures, Natural Sources and 

Applications. Routledge. 

 Ychanges, I. N. (2018). Clinical Approach to Commonly Encountered Problems. 

Zaid, O. (2022). Sexology for the Wise: Essays on Marriage, Queers, and Occult Governance. Al Ginkgo LLC. 


