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Abstract

Cardiovascular diseases (CVDs) continue to be a major global source of morbidity and mortality, posing a serig

drangularis, Terminalia arjuna,
e among the substances that are
A ng platelet aggregation. Major CVDs
like hypertension, atherosclerosis, myocardial infarction, and heart failure are preventeddiypart by these systems. Furthermore, compared to

ffe d better patient compliance. To ensure safety,

effectiveness, and quality control more carefully planned clinical trials and standardiza
encouraging experimental and clinical findings. Thus, the investigation of herbal biga
innovative cardioprotective drugs and integrated therapeutic approaches in the Ds. This review includes 50 medicinal plants with
activities against various CVS disorders such as Hypertension, Atheroscleros eart failure. Plant species were chosen on the basis of
availability of pharmacological evidence on cardiovascular activity, and in‘€thno medicinal sources.
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Introduction

sible for the circulation of blood throughout the body. It consists of the heart, blood, and a
illaries. The heart functions as a muscular pump that maintains continuous blood flow,
the same time, it helps remove metabolic waste products such as carbon dioxide and
homeostasis by regulating body temperature, pH balance, and fluid levels. Proper functioning of
etabolism and overall survival. Any disturbance in this system can lead to serious health

The cardiovascular system is a vital organ syste
network of blood vessels including arteries, v
ensuring the delivery of oxygen and nutri
urea. This system plays a crucial role in mainta
the cardiovascular system is essentj 1lu
complications [1].

ant role in defense and communication within the body. Blood transports hormones from endocrine

on of physiological activities. It also carries immune cells and antibodies that help protect the body

ressure and blood flow allows the body to adapt to different conditions such as exercise, stress, and rest.

st according to the body’s oxygen demand. Disorders of the cardiovascular system, such as hypertension and

e leading causes of morbidity and mortality worldwide. Therefore, understanding this system is fundamental in
ces [2]. The development of CVDs follows a common pathological cascade, as illustrated in fig. 1.

The cardiovascular system als
glands to target organs, ena
against infections. Regulatio
The heart rate and ve
atherosclerasis, ar
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Common Pathophysiology of Cardiovascular Disorders

Risk Factors
(Genetic factors, Aging, Smoking, Diabetes, Hypertension, Obesity, Dyslipidemia, Stress)

Endothelial Dysfunction
(Damage to inner lining of blood vessels — | Nitric oxide, T Permeability)

Inflammation &Accumulation of Lipids
(LDL oxidation, macrophage activation, foam cell formation)

Structural & Functional Changes in Blood vessels and layers in Heart
(Atherosclerosis, Narrowing of Blood vessel, Stiffness of arteries, Damage to valves, Myocardial
remodeling-Structural and functional changes in Heart)

|

Impaired Blood Flow & Oxygen Supply
(Reduced perfusion of blood and oxygen to heart and tissues which leads to a condition called
Ischemia)

Hemodynamic Disturbances
(1 Blood pressure, altered cardiac output, Increased workload on heart)

|

Electrical & Mechanical Dysfunction
(Arrhythmias, Weakened contraction, Impaired relaxation)

Clinical Signs & Symptoms
(Angina, Myocardial infarction, Heart failure, Stroke, Edema)

|

Disease Progression & Complications
(Thrombosis, Embolism, Organ damage, Sudden cardiac death)

The fig. illustrates key mechanisms including endothelial*™e
cardiovascular disorders. Adapted from Hall JE (2021) and 2021).

Fig. 1: Pathophysiologica) ascadNiovascular diseases.
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Fig. 2: Types of cardiovascular disorders (Harrisons principles of internal medicine).
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Methods
Search engines: PubMed, Scopus, Google Scholar
Keywords: "cardioprotective plants”, "antihypertensive herbs"

Inclusion: Pharmacological studies

Exclusion: unrelated/non-peer-reviewed
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Table 1: List of medicinal plants with cardioprotective effects, active phytoconstituents, mechanism of action and level of evidence Data
from published sources; level of evidence varies (in vitro, in vivo, clinical).

S. Scientific name Family Phytoconstituents Plant Mechanism Typ eference
No. common hame part evi
1 Terminalia Combretaceae Arjunolic acid Bark Myocardial infraction: ical
arjuna Terminic acid Terminalia arjuna strengthens cardiac
Arjuna Arjungenin muscle and enhances coronary artery flow,
Arjunone improving myocardial oxygen supply.
Arjunetin It reduces the frequency and severity,
Arjunolone angina attacks by producing antioxida
Ellagic acid nitric oxide-modulatin,
Gallic acid Hypertension:
Quercetin Terminalia arjuna bar
heart pumping efficien art
chamber enlargement.
2 Crataegus Rosaceae Procyanidins Frui Clinical [4]
oxyacantha Vitexin atment suppresses iNOS (Inducible
Hawthorn Hyperoside itricxide synthase) expression, which
Triterpenes S aneously reduce nitrite levels, COX-2
Epicatechin ctivity, lipid peroxidation and cytochrome c
Chlorogenic acid release.
Rutin Lea Antiplatelet:
Quercetin al The extract showed antiplatelet activity at
Ursolic aci wer  low doses of 100, 200, and 500 mg/kg, as
evidenced by a prolonged bleeding time,
reduced platelet aggregation (measured
using PFA-100), and lowered serum levels of
thromboxane B.,.
Antiarrhythmic Effect:
Hawthorn extract helps in regulating heart
rhythm by prolonging heart action potential
and reducing abnormal beats, though its
exact mechanism is still unclear.
3 Digitalis Pl@ntaginace’ igoxin, Digitoxin Leaves  Heart Failure: Clinical [5]
purpurea (Cardiac glycosides) It blocks the Na*/K* pump, causing
Foxglove accumulation of sodium inside the cell which
activates sodium-calcium exchanger. The
exchange pump also pushes calcium inside
the cell which has stronger contractions
(Positive Ionotropism). That extra calcium
makes the heart squeeze stronger.
Atrial Fibrillation:
It slows down the action potentials (signals)
passing through the AV node. This naturally
lowers the heart rate, reduces oxygen
demand, and helps in controlling fast
rhythms like atrial fibrillation.
4 Allium sativum Amaryllidacea Allicin, Cloves Anti-Platelet:
Garlic e Ajoene Garlic and its active compounds reduces the Clinical [6]
(Sulfur compounds) tendency of platelets to over clot by blocking
Quercetin key enzymes like cyclooxygenase and
Kaempferol reducing calcium movement inside the cells.

Steroidal saponins

Fibrinolysis:

The plant helps in breaking down of existing
clots and keep blood flowing smoothly.
Aged garlic extract protects red blood cells
from oxidative damage and improves their
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flexibility, especially in high-cholesterol
conditions.

Hypertension:

Garlic extracts help blood vessels to relax by
increasing nitric oxide and reducing
constricting factors like Endothelin-1. Its y-
glutamylcysteine compounds may also lower
blood pressure by blocking ACE, similar to
some hypertensive medicines.

Ginkgo biloba Ginkgoaceae Ginkgolides (A, B, C, Leaves  Atherosclerosis:

Ginkgo )] Ginkgo biloba restores the balance between Clinical 71
Bilobalide free radicals and antioxidants, reducing
Isorhamnetin oxidative stress that leads to vascular injury

and atherosclerotic plaque formation.

It scavenges free radicals and slows down
their generation, preventing progression of
CVD, especially atherosclerosis.
Hypertension:

Its flavonoids and terpenoids inhibit ACE,
improve endothelial function, and widen
blood vessels.

These combined effects lower blood
pressure, offering protection againsg
hypertension and relate jovasf
complications.

Ginkgo reduces inflam
1, ICAM-1, VCAM-1), su
derived RQ8hinhibits MAP

Panax ginseng Araliaceae Ginsenosides Roots

Ginseng (saponins) In vivo [8]
Panaxans A, B, C,D Clinical
(Poly saccharides)

Phenols - Vanillic
acid, Salicylic acid
raise intracellular CAMP and reduce platelet
coagulation, preventing clot-
inducedcardiovascular damage.
Coronary Heart Disease:
Ginseng’s Ginsenosides (like Rb1, Rg1, Rg2)
neutralize free radicals and reduce oxidative
stress, preventing damage to macro
molecules like lipids, proteins, and DNA.
By lowering oxidative injury and
inflammation, ginseng slows the

development of atherosclerosis and protects

against coronary heart disease.
Camellia Theacea lypHenols- Atherosclerosis:
sinensis igallocatechin Leaves  Green tea Catechin (especially EGCG) Clinical 9]
Green tea Q llate (EGCG) neutralize reactive oxygen species, reduce

Alkaloids - pro-oxidant enzymes, and boost antioxidant
Theobromine, enzymes.

Theophylline This prevents oxidation of LDL, reduces
Flavonoids - oxidative injury in blood vessels, and slows
Quercetin, the formation of atherosclerotic plaques
Kaempferol, which is a major cause of CAD and stroke.
Myricetin Vascular Inflammation:

Tannins- Catechin suppress inflammatory markers
Ellagitannins like MCP-1, IL-8, ICAM-1, VCAM-1, and E-

selectin, and inhibit NF-kB, the key
inflammatory transcription factor.

This reduces monocyte adhesion to the
endothelium, lowers vascular inflammation,
and protects against atherosclerosis and

coronary heart disease.

Hibiscus Malvaceae Anthocyanins - Hypertension:
sabdariffa Delphinidin-3- Calyces  Vasodilation-HS boosts nitric oxide Clinical [10]
Roselle sambubioside, production. NO relaxes blood vessels and

cyaniding-3- reduces resistance. This leads to reduction in

sambubioside systolic and diastolic BP.

Hibiscus acid, Atherosclerosis:

Flavonoids - HS polyphenols prevents LDL from oxidizing.

Quercetin, This prevents plaque formation in arteries.

Hibiscetin, Overall, it slows down the progression of
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9

Nigella sativa
Black seed

Rauwolfia
serpentina
Indian snakeroot

Olea europaea
Olive plant

Apium
graveolens
Celery

Berberis
vulgaris
Barberry

Curcuma longa
Turmeric

Ranunculaceae

Apocynaceae

Oleracea

Apiaceae

Berberidaceae

Zingiberaceae

Gossypetin
Volatile oils-
Thymoquinone,
Thymol
Alkaloids -
Nigellidine
Saponins -
a-hederin

Seeds

Alkaloids-
Reserpine, Ajmaline,
Serpentine,
Yohimbine

Sterols -
Beta-Sitosterol

Leaves

Phenols -
Oleuropein,
Hydroxytyrosol
Flavonoids -
Luteolin, Apigenin,
Rutin

Triterpenes -
Oleanolic acid,
Maslinic acid

Leaves

Flavonoids -
Luteolin, s
Apigenin,
Kaempferol
Coumarin;
Umbelljférone

Alkaloids-Berberine,
Palmatine
Oxyacanthine
Phenolic acids

Roots

Polyphenols-

Curcumin, Rhizo
Turmerone, me
Desmethoxycurcumi

n

atherosclerosis.
Hypertension:
N. sativa increases nitric oxide availability,
improving vessel relaxation. Better
vasodilation lowers vascular resistance. This
directly reduces SBP and DBP.
Atherosclerosis:

N. sativa lowers harmful lipids (LDL) and
raises protective HDL (Good Cholesterol).
This slows plaque buildup in arteries. On a
whole, it reduces risk of CAD and plaque
progression.

Coronary Artery Disease:

Plaque builds up inside coronary arteries.
This narrows the lumen and restricts
oxygen-rich blood reaching the heart muscle.
The reduced perfusion leads to ischemia and
angina symptoms.

Hypertension:

ACE Inhibition — Reduced Angiotensin Il —
Lower BP

The extract combination significantly
reduced ACE activity in kidney and

blood
vessels relax and bloo
Anti-atherosclerotic
Phenolic compounds in

suppress infla
tissue, red
atheroma p

Ca%* antagonism in vascular muscle,

weriig peripheral resistance and blood

e.

Atherosclerosis:

he seeds will reduce triglyceride and serum
cholesterol levels through inhibition of lipid
absorption and synthesis. Its flavonoids and
phenolic compounds prevent LDL oxidation,
thereby slowing down of plaque formation in
the walls of arteries.
Hypertension:
Phthalides in the plant lowers blood
pressure by vasodilation, which relax
vascular smooth muscle and reduce
peripheral resistance. It also blocks influx of
calcium into smooth muscle cells, decreasing
contraction same as calcium channel
blockers.
Myocardial Ischemia:
The Root extract will reduce oxidative stress
and inflammation due to ischemia, thereby
preventing damage to cardiac tissue.
It improves coronary blood flow and
mitochondrial function.
Cardiac Arrhythmias:
Modulates the activity of cardiac ion
channels, particularly sodium and potassium
channels. It prolongs action potential
duration and refractory period, helping
stabilize cardiac electrical activity.
This leads to suppression of abnormal
cardiac impulses and prevention of
ventricular arrhythmias.
Arrhythmias:
Modulating sodium, calcium, and potassium
ion channels normalize action potential
duration. It reduces oxidative stress-induced
electrical instability in cardio myocytes.
This prevents abnormal impulse generation
and lowers the risk of ventricular
arrhythmias.
Cardiac Hypertrophy:

Clinical

Clinical

Clinical

Invivo

Clinical

Clinical

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]
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It reduces myocardial fibrosis and [20]
inflammation, improving ventricular

remodeling. These actions enhance cardiac

function and slow progression of heart

failure.
15 Zingiber Zingiberaceae Phenols-Gingerols, Platelet Aggregation Disorders: In vitro
officinale Shogaols Rhizo It inhibits platelet aggregation by In vivo [21]
Ginger Ketone derivatives-  me suppressing the synthesis of enzyme
Zingerone Thromboxane and metabolism of
Terpenoids - arachidonic acid. Its active compounds
Camphene, (Gingerols and Shogaols) reduce platelet
Limonene activation and clot formation, improving

blood flow. This antithrombotic action helps

in preventing myocardial infarction and

stroke.

Endothelial Dysfunction: 22]
Ginger reduces oxidative stress and lipid

peroxidation, preventing endothelial
damage. It lowers LDL oxidation and
vascular inflammation, slowing
atherosclerotic plaque formation.
Ginger also improves endothelial nitri
availability, enhancing vascular relaxa

16 Punica Lythraceae Ellagitannins- Myocardial Ischemia: Clini
granatum Punicalagin, Seeds It improves coronary bl@od flow by [23]
Pomegranate Phenolic acids- enhancing endothelial
Ellagic acid It reduces myocardial
Flavonoids - inflammation, limiting i
Quercetin, These cardi@protective ef!

Luteolin, myocardial pegfusion and func
Kaempferol Atherosclerg
The polyphgnols ofihe seeds inhibit LDL [24]

ease macrophage
lar inflammation,
rial walls. These actions slow

17 Emblica Phyllanthaceae  Tannins - ia-Reperfusion Injury: Clinical
officinalis Emblicanin A, B ul ges free radicals generated during [25]
Amla Punigluconin, injury for Ischemia. It inhibits lipid

Pedunculagin, eroxidation and cardio myocyte apoptosis,
Phenols- preserving myocardial cell integrity. This
Gallic acid, results in improving post-ischemic cardiac
Ellagic aci function.
Alkaloids Arrhythmias:
Phyll i The fruit extract stabilizes cardiac rhythm by [26]
reducing oxidative stress in cardiac muscle
cells. Its phytoconstituents help in
normalizing ion channel function, reducing
abnormal impulse generation.
18 Moringa oleifera  Moringac lka - Heart Failure: In vivo
Drumstick tree ringine, Leaves  The leaves extract suppress oxidative stress [27]
ringinine and inflammatory signaling pathways in
avonoids - muscles cells of the Heart.

Quercetin, Its bioactive compounds inhibit myocardial

Kaempferol fibrosis and ventricular remodeling,
improving cardiac structure.
Thrombosis:
It promotes antiplatelet and anticoagulant [28]
activity by inhibiting platelet aggregation
pathways. It interferes with thrombin
activity and clot formation, reducing the risk
of intravascular thrombosis.

19 ia Solanaceae Alkaloids - Cardiac Stress-Induced Arrhythmias:
som Withanine Roots Reduction of over sympathetic activity, In vivo [29]
Ashwangandha Somniferine which is a major trigger factor for cardiac

Steroidal Lactones - arrhythmias. The active constituents exert

Withanolides A, B antioxidant and membrane-stabilizing effects

Flavonoids - on cardio myocytes, helping in normalizing

Kaempferol, of electrical conduction.

Quercetin, Myocardial Ischemia;

Rutin Root extract provides cardioprotection by [30]

scavenging free radicals and reducing lipid
peroxidation during myocardial ischemia.
It preserves mitochondrial function and
prevents cardiomyocyte apoptosis, limiting
ischemic damage.
20 Tinospora Menispermace  Alkaloids- Myocardial Ischemia: In vivo
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cordifolia ae Berberine, Stems Tinospora cordifolia provides cardio [31]
Guduchi Magnoflorine protection by scavenging free radicals and
Diterpenoid reducing lipid peroxidation during ischemia-
Lactones- reperfusion, injury. It preserves myocardial
Cordifolioside antioxidant enzymes (SOD, catalase,
Tinosporaside glutathione) and stabilizes cell membranes.
Steroidal saponins Cardiomyopathy:
Tinospora cordifolia reduces cardiac [32]
inflammation by inhibiting pro-inflammatory
cytokines such as TNF-a and IL-6. Its
immunomodulatory constituents protect
cardio myocytes from immune-mediated and
oxidative damage.
21 Azadirachta Meliaceae Flavonoids- Atherosclerosis: In vivo
indica Quercetin, Bark It reduces atherosclerosis by lowering [33]
Neem Myrcetin oxidative modification of LDL cholesterol
Limonoids - through its potent antioxidant flavonoids and
Azadirachtin, Limonoids. It suppresses vascular
Nimbin inflammation and foam cell formation,
Alkaloids - slowing plaque progression.
Margosine, Myocardial Ischemia:
Nimbandiol Exerts cardioprotective effects by scave [34]
Phytosterols - ROS generated during myocardial i
Beta - Sitosterol, It prevents lipid peroxid
Stigmasterol myocardial cell membr;
injury.
22 Gymnema Apocynaceae Alkaloids - Ischemic Heart Disea Clinical
sylvestre Gymnamine Leaves  Provides cardioprotecti [35]
Gymnema Triterpenoid le
Saponins-
Gymnemic acids
[36]
ents prevent LDL oxidation and
r oxidative stress, which are key steps
in plaque formation.
23 Bacopa Plantaginaceae  Triterpenoid ypertension:
monnieri Saponins - Lowers blood pressure by enhancing In vivo [37]
Brahmi Bacosides A, B plant endothelial nitric oxide (NO) release, causing
vasodilation. Its Bacosides reduce oxidative
stress in vascular endothelium and improves
vessel functions.
Myocardial Ischemia:
Protects the myocardium by scavenging free [38]
radicals and inhibiting lipid peroxidation
during ischemic injury. It preserves
endogenous antioxidant enzymes and
stabilizes cardiomyocyte membranes.
24 Centella asiatica  Api e terpenoid Chronic Venous Insufficiency: In vivo
Gotu kola ponins - Leaves  Improves venous tone by stimulating [39]
Asiaticoside, synthesis of collagen and strengthening
Madecassoside venous connective tissue. Its triterpenoids
Alkaloids - (Asiaticoside, Madecassoside) reduce
Hydrocotyline capillary permeability and edema, improving
Phenols - microcirculation.
Chlorogenic acid, Endothelial Dysfunction:
Caffeic acid Protects blood vessels by enhancing [40]
endothelial nitric oxide availability, leading
to improved vasodilation.
25 Vi inife; Vitaceae Polyphenols- Atherosclerosis: Clinical
Grap Resveratrol, Seeds Polyphenols like (Resveratrol, [41]
Catechin, Proanthocyanidins) inhibit LDL oxidation, a
Epicatechin key step in atherosclerotic plaque formation.
Tannins- They reduce vascular inflammation by
Proanthocyanidins modulating inflammatory signaling
Triterpenoid pathways.
Saponins Hypertension:
Polyphenols enhance endothelial nitric oxide [42]
(NO) production, leading to vasodilation.
They reduce oxidative stress-mediated
endothelial damage, improving vascular
system.
26 Piper nigrum Piperaceae Alkaloids-Piperine, Thrombosis: Invitro
Black pepper Piperidine Fruits Inhibits platelet aggregation and synthesis of [43]
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27

28

29

30

31

Ocimum
sanctum
Tulsi

Citrus limon
Lemon

Coriandrum
sativum
Coriander

Cinnamomum
zeylanicum
Cinnamon

Trigonella
foenum-
graecum
Fenugreek

Lamiaceae

Rutaceae

Apiaceae

Lauracea

Fabaceae

Steroidal Saponins Thromboxane. It reduces platelet activation

Volatile oils and clot formation, improving blood flow.
This antithrombotic effect lowers the risk of
myocardial infarction and stroke.
Atherosclerosis:
The major alkaloid of Piper nigrum, inhibits
LDL oxidation and lipid peroxidation, key
steps in atherogenesis. It reduces vascular
oxidative stress and inflammatory cytokines.

Flavonoids - Myocardial Ischemia: In vivo
Orientin, Leaves  Protects the myocardium by scavenging free

Eugenol, radicals and reducing lipid peroxidation

Ursolic acid during ischemic injury. It enhances

endogenous antioxidant enzymes and
stabilizes cardiac cell membranes. These
effects reduce myocardial damage.
Thrombosis:

Eugenol present in the leaves interferes with
platelet activation pathways, improving
blood flow. This antithrombotic action
lowers the risk of myocardial infarction an

stroke.
Flavonoids- Hypertension: In
Hesperidin, Fruit Enhances endothelial nitrigioxide (|
Naringin, peel production, leading to i
Quercetin reduced peripheral re
Vitamin C oxidative stress in vas 3
Essential oils - i
Limonene
Phenols -

Ferulic acid
Chlorogenic acid
Caffeic acid

ecting arterial walls.
er supports antioxidant
ifitegration of endothelium.

Essential oils- mia: In vivo

Linalool, Se tract reduces total cholesterol, LDL,
Geraniol, lycerides while increasing HDL
Flavonoids - levels. Its antioxidant constituents inhibit
Apigenin, ipid peroxidation and LDL oxidation,
Quercetin, reducing the plaque formation.

Rutin Hypertension:

Coumarin, ves  Lowers blood pressure by blocking calcium
Umbellifdrone, channels in vascular smooth muscle, leading
Scop to vasodilation. It reduces peripheral

vascular resistance and improves arterial
relaxation. The mild diuretic effect also
contributes to blood pressure reduction.

Vo oils- Dyslipidemia: Clinical
inn dehyde, Bark Polyphenols reduce total cholesterol, LDL,
genol and triglycerides while increasing HDL
enolic comp - levels. They inhibit lipid peroxidation and
nnamic acid LDL oxidation, preventing foam cell
Coumarin formation. These effects slow atherosclerotic
Monoterpenes plaque development and protect arterial
Sequesterpenes walls.
Hypertension:

The extract causes vasodilation by blocking
calcium influx into vascular smooth muscle
cells. Cinnamaldehyde relaxes blood vessels,
thereby reducing peripheral vascular
resistance. This leads to a sustained
reduction in systolic and diastolic blood

pressure.
Saponins - Myocardial Ischemia: Clinical
Diosgenin Seeds The extract protects the heart by enhancing
Flavonoids - antioxidant defense enzymes such as (SOD,
Vitexin, catalase, glutathione) during ischemic stress.
Isovitexin It reduces lipid peroxidation and myocardial
Alkaloids - cell damage, preserving cardiac membrane
Trigonelline, integrity. This leads to improved cardiac
Choline function after ischemia.
Thrombosis:

It inhibits platelet aggregation and
thromboxane synthesis, reducing abnormal
clot formation. Its saponins and flavonoids
interfere with platelet activation pathways,

[44]

[45]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]
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32

33

34

35

36

Aloe vera
Aloe

Allium cepa
Onion

Piper longum
Long Pepper

Solanum nigrum
Black Nightshade

Cissus
quadrangularis
Hadjod

38

Glycyrrhiza
glabra
Licorice

Asphodelaceae

Amaryllidacea
e

Piperaceae

Solanaceae

Vitaceae

Fabaceae

Fabaceae

Anthraquinones-
Aloin,

Aloe - emodin,
Barbaloin
Sterols -

Lupeol,
Campesterol,
Beta-Sitosterol
Polysaccharides

Flavonoids-
Quercetin,
Kaempferol

Sulfur compounds -
Allyl Propyl
Disulfide

Steroidal Saponins

Alkaloids-
Piperine,
Flavonoids -
Quercetin,
Kaempferol,
Luteolin
Essential oils -
Caryophyllene

iterpenoids -
-Amyrin
etosteroids,
Ascorbic acid

Butin,
Butein, Chalcones

Flavonoids-
Glycyrrhizin,

Leaf

Bulb

Roots

aves

Leaves

Flower

Roots

improving blood flow. This antithrombotic
effect lowers the risk of myocardial
infarction and stroke.

Atherosclerosis:

Phytosterols reduce intestinal absorption of
cholesterol and lower serum total
cholesterol and LDL. Its antioxidant
constituents inhibit LDL oxidation and lipid
peroxidation, preventing foam cell
formation. These actions slow
atherosclerotic plaque progression and
protect arterial walls.

Myocardial Ischemia:

Exerts cardioprotective effects by scavenging
free radicals and reducing oxidative stress
during myocardial ischemia. It prevents lipid
peroxidation and stabilizes cardio myocyte
membranes, limitingtissue injury.
Theseeffects result in reduced infarct size
and improved cardiac function.
Thrombosis:

Its sulfur compounds reduce blood vi

and clot formation, improving circu

This antithrombotic effe
myocardial infarction
Hypertension:
Flavonoids, especially
vasodilation by enhanci

educing oxidative

hance endogenous

iperige reduce oxidative stress and lipid
ation, key drivers of atherosclerotic
laque formation. They inhibit LDL oxidation
and vascular inflammation. These effects
slow plaque progression and protect arterial
integrity.
Hypertension:
Shows vasorelaxant effects in isolated rat
aorta, increasing nitric oxide (NO)
availability and decreasing oxidative stress.
Thrombosis:
Prevents platelet aggregation and oxidative
stress-induced platelet activation, showing
antithrombotic activity.
Cardio protection:
Shows antioxidant properties by preventing
lipid peroxidation in animal studies, thus
reducing oxidative stress-mediated injury.
Lipid lowering:
Exhibits hypolipidemic activity by decreasing
serum cholesterol and triglycerides in
animals, thus indirectly benefiting the heart.
Myocardial Ischemia:
Protects the myocardium by scavenging free
radicals and reducing lipid peroxidation
during ischemic injury. Its flavonoids
enhance endogenous antioxidant enzyme
activity and stabilize cardiac cell membranes.
These effects reduce myocardial damage and
improve cardiac function.
Atherosclerosis:
Inhibit LDL oxidation and lipid peroxidation,
key steps in atherogenesis. It suppresses
vascular inflammation and oxidative
endothelial damage, protecting arterial walls.
These actions slow plaque progression and
reduce cardiovascular risk.
Cardiac Arrhythmias:
Reduce oxidative stress in cardio myocytes,
which stabilizes cardiac ion channel function.
They help in normalizing electrical

Clinical

In vitro

In vitro
In vivo

In vivo

In vivo

In vivo

In vitro

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]
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conduction and action potential stability,
lowering arrhythmogenic risk. This protects
the heart from stress or toxin-induced
rhythm disturbances.

Thrombosis:

They decrease oxidative platelet activation
and vascular inflammation, improving blood
flow. This antithrombotic effect lowers the
risk of myocardial infarction and stroke.

39 Phyllanthus Phyllanthaceae  Vitamin C, Ellagic Atherosclerosis: Clinical
emblica acid Fruit Inhibits LDL oxidation through its potent
Indian antioxidant tannins and vitamin C. It reduces
Gooseberry vascular inflammation and foam cell

formation, protecting endothelial integrity.
These actions slow atherosclerotic plaque
progression and improve arterial health.
Myocardial Ischemia:

Amla provides cardio protection by
scavenging free radicals and reducing lipid
peroxidation during ischemic stress.

It preserves endogenous antioxidant
enzymes and stabilizes cardio myocyt:

membranes.
40 Mentha piperita  Lamiaceae Menthol, Menthone Hypertension:
Peppermint Leaves  Provides vasodilation In vitr:

channels in vascular s
relaxes blood vessels a
vascular resistance. The

Myocardial ISéhemia:
Peppermint e

antioxidant enzymes
ardio'myocyte membranes.
educe myocardial damage

41 Santalum album Santalaceae Santalol,
Sandalwood Sesquiterpenes St

ythmias: In vitro
ndalwood oil exerts a central sedative and
ielytic effect, reducing sympathetic over
activity that triggers arrhythmias. a-and -
santalol help stabilize autonomic control of
the heart, improving heart rate variability.
This reduces stress-induced electrical
instability.
Thrombosis:
Sandalwood constituents show anti-
inflammatory and antioxidant activity,
reducing platelet activation triggered by
oxidative stress.
They suppress pro-thrombotic mediators,
improving blood fluidity. This lowers the risk
of thrombus formation
42 Tamarindus Fabageae taric acid, Atherosclerosis:
indica olyphenols Fruit Tamarind constituents regulate lipid In vivo
Tamarind pulp metabolism and lower circulating LDL and
total cholesterol. They inhibit oxidative
damage to lipoproteins and vascular lipids.
This reduces plaque initiation and
progression in arterial walls.
Hypertension:
Tamarind enhances endothelium-dependent
relaxation of blood vessels. Its antioxidants
decrease vascular oxidative stress and
stiffness. These actions lower systemic
vascular resistance and blood pressure.
43 Curcuma Zingiberaceae Curcuminoids, Myocardial Ischemia In vitro
aromatica Essential oils Rhizo Curcuminoids neutralize ischemia-induced
Wild Turmeric me free radicals in cardiac tissue.
They suppress inflammatory mediators and
membrane lipid damage. This protects cardio
myocytes and limits ischemic injury.
Atherosclerosis
Curcuminoids prevent oxidative modification
of LDL cholesterol.
They downregulate vascular inflammatory
pathways. This slows atheroma formation
and preserves endothelial function.
44 Ananas comosus  Bromeliaceae Bromelain, Vitamin Thrombosis:

[68]

[69]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]
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Pineapple C

45 Theobroma Malvaceae Flavanols,
cacao Theobromine
Cocoa

46 Capsicum Solanaceae Capsaicin,
annuum Flavonoids
Chili

47 Commiphora Burseraceae Guggulsterones,
mukul Resin
Guggul

48 Plantago ovata Plantaginaceae

49 Sesamum daliaceae Sesamin, Sesamolin
i m
Sesa

50 Nerium Apocynaceae Oleandrin, Cardiac
oleander glycosides
Oleander

Stem
and
fruit

Seeds
(beans

)

Fruits

Muci
Isabgol Fi Seeds
and
husk

Seeds

Leaves

Bromelain interferes with platelet
aggregation and clot formation.

It promotes fibrin degradation through
enhanced fibrinolysis. This lowers the risk of
intravascular thrombus development.
Ischemic Heart Disease:

Bromelain reduces inflammation and [80]
improves blood rheology. It enhances

microvascular perfusion in cardiac tissue.

These effects reduce ischemic stress on the

Invivo [79]

myocardium.
Hypertension:
Cocoa flavanols stimulate nitric oxide release  Clinical [81]
from endothelium. Nitric oxide relaxes
vascular smooth muscle. This produces
sustained lowering of arterial blood
pressure.
Atherosclerosis:
Cocoa polyphenols suppress LDL oxidation
and platelet activation. They reduce
endothelial oxidative and inflammatory
injury. This delays progression of
atherosclerotic plaques.
Atherosclerosis:
Capsaicin decreases lipifl accumulat In viv [83]
oxidative stress in blodd vessels. It
suppresses inflammat i olved
in plaque formation. Th
the vascul.
Atherogenicd
Hypertensio,
Capsaicin agfivate [84]
promotin,
oxideame
Clinical
lsteropeés increase hepatic uptake and [85]

doggnous cholesterol synthesis. This leads
uction in circulating lipid levels.
Atherosclerosis:
uggul decreases oxidative stress within [86]
vascular tissue. It prevents macrophage lipid
accumulation and foam cell formation.
This slows atherosclerotic lesion
development.
Atherosclerosis: Clinical
Soluble fiber binds bile acids and dietary [87]
cholesterol in the intestine.
This reduces plasma LDL concentrations.
Lower lipid availability limits plaque
formation.

Hypertension:

Dietary fiber improves arterial compliance [88]
and endothelial responsiveness. It reduces
post-meal vascular stress. These effects
support gradual blood pressure control.
Hypertension:

Sesame lignans reduce oxidative stress in
vascular endothelium. They improve nitric
oxide-mediated vasorelaxation. This results
in decreased blood pressure.
Atherosclerosis:

Sesamin prevents oxidation of LDL [90]
cholesterol. It protects endothelial cells from
inflammatory injury. This delays progression
of atherosclerotic changes.

Heart Failure:

Cardiac glycosides inhibit Na*/K*-ATPase in
myocardial cells. This increases intracellular
calcium availability. Enhanced calcium
improves cardiac contractile force.
Arrhythmias (Toxic effect):

Excess calcium disrupts normal cardiac
electrical activity. It causes abnormal
impulsegeneration and conduction. Severe
arrhythmias may occur due to toxicity.
Highly toxic,Narrow therapeutic index; risk

Clinical [89]

In vitro
[91,92]

[93,94]
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of fatal arrhythmias.

Data summarized from published studies, with varying levels of evidence (in vitro, in vivo, clinical). The studies are mostly in vitro and animal
models, and in clinical practice, only a few plants including Terminalia arjuna, Allium sativum and Hibiscus sabdariffa have been investigated.

Conclusion

Herbal medicines have the potential to prevent and treat CVDs because they contain phytoconstituents with lipid-lowering, antioxidant, anti-
inflammatory and vasoprotective properties. These effects may prevent the development of hypertension, atherosclerosis, myocardial infarction,
and heart failure. Herbal remedies are generally better tolerated and less toxic than conventional medications. But they can be dangerous, such as
Nerium oleander, which can produce severe arrhythmias and heart problems. While there is promising pharmacological evidence, most studies are
in vitro and animal models, and few are in humans. Hence, proper clinical studies, formulation standardization and safety testing are crucial. Herbal
medicines may be used in combination with conventional therapies. In conclusion, herbal medicines have promising properties need to be
scientifically tested to guarantee safe and effective use in cardiovascular disease.
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