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Abstract: Cardiovascular diseases (CVDs) are one of the leading causes of mortality worldwide and constitute a
major public health burden in India. The increasing prevalence of sedentary lifestyles, unhealthy dietary habits,
hypertension, dyslipidemia, obesity and diabetes has contributed to the significant rise of coronary artery disease
and related cardiovascular disorders. Although conventional therapies have improved disease management, the
search for safer and more effective cardioprotective agents continues. Medicinal plants have emerged as
valuable sources of bioactive compounds with therapeutic potential. Among them, members of the Apocynaceae
family have a considerable reputation due to their rich phytochemical diversity and reported use in traditional
medicine. The present review compiles and evaluates the literature on cardiovascular-protective
phytoconstituents reported from selected Indian species of the family Apocynaceae, using scientific databases.
Several phytoconstituents, such as lupeol, lupeol acetate, y-tocopherol, phytosterol, thevetin, linoleic acid and
campesterol, known for their antioxidant, anti-inflammatory, lipid-lowering and cardioprotective activities, have
been reported in the plant species of this family. This review compiles their shared name, native range, specific
cardioprotective bioactives and pharmacological significance, while emphasising the need for further
experimental and clinical validation. The objective is to suggest that Apocynaceae species represent promising
sources of lead molecules for the development of novel cardioprotective agents.
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Introduction

Cardiovascular diseases (CVDs) are a major group of non-communicable diseases affecting the heart
and blood vessels (Lopez et al., 2023). It is a collective terminology used to describe a broad
spectrum of disorders, including coronary artery disease (CAD), cerebrovascular disease (stroke),
peripheral artery disease, rheumatic heart disease, congenital heart defects, deep vein thrombosis
(DVT) and pulmonary embolism (PE) (Lopez et al., 2023;Loitongbam and Surin, 2024). India currently
faces a significant cardiovascular health challenge, with marked regional variations in disease
prevalence. States such as Kerala, Punjab and Tamil Nadu report some of the highest rates of CVDs,
alongside increased prevalence of hypercholesterolemia and hypertension (Loitongbam and Surin,
2024). Rapid industrialization and urbanization have altered lifestyle patterns, leading to reduced
physical activity, increased sedentary occupations, unhealthy dietary habits and a rising rate of
metabolic disorders (Lopez et al., 2023). These factors have contributed to the growing burden of
cardiovascular diseases, particularly among the youth populations. Furthermore, India bears one of
the world's highest burdens of acute coronary syndrome and ST wave-elevation myocardial infarction
(Loitongbam and Surin, 2024). At the ground level, accurate estimation of cardiovascular mortality
and morbidity remains difficult because of limited structured data collection systems and the high
proportion of deaths occurring outside healthcare facilities without definitive determination of the
cause (Loitongbam and Surin, 2024). Besides well-known risk factors such as hypertension,
dyslipidemia, obesity and diabetes, other factors associated with CAD include elevated homocysteine
levels, air pollution, temperature changes, psychosocial stress, mental health disorders and chronic
inflammation indicated by increased high-sensitivity C-reactive protein (hsCRP) levels (Wang et al.,
2023).Preventive strategies are therefore important in reducing cardiovascular risk which includes
adoption of healthy dietary practices, maintenance of optimal body weight, regular physical activity
and avoidance of tobacco use (Singh et al., 2017). However, there is increasing interest in the
exploration of medicinal plants as complementary sources of cardioprotective agents owing to their
diverse bioactive constituents and long history of traditional use. Plant-derived phytochemicals have
played a pivotal role in modern drug discovery and continue to provide lead molecules for the
development of novel therapeutic agents (Morariu-Briciu et al., 2026). Apocynaceae, commonly
known as the dogbane family (Noradina et al., 2024), represents an important source of
pharmacologically active compounds among medicinal plant families. The family comprises more than
4,600 species distributed across approximately 380 genera, including trees, shrubs, climbers and
herbs (Maulana, 2025; POWO, 2026). In India, over 80 species belonging to about 30 genera have
been reported (Sharma et al., 2025). One of the distinguishing characteristics of this family is the
presence of milky latex, which is often toxic, but plant parts are also rich in biologically active
secondary metabolites such as alkaloids, cardiac glycosides, flavonoids, tannins, terpenoids and
sterols (Chan et al., 2016). Despite their toxicity, several species have been extensively utilized in
traditional and folk medicine for the management of cardiovascular and other ailments (Bhadane et
al., 2018). Phytochemical investigations of selected Apocynaceae species have revealed the
presence of numerous compounds with potential cardioprotective properties. These compounds have

been reviewed to be rich in antioxidant and lipid-modulating properties (Nagalakshmi and Murthy,
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2015). Many of which have shown anti-inflammatory and cytotoxic activities (Islam and Lucky, 2019).
Therefore, the present review aims to compile and critically assess the available literature on
cardiovascular-protective  phytoconstituents reported from selected Indian species of the
Apocynaceae family. Through organizing existing phytochemical and pharmacological evidence into a
comprehensive framework, the present review seeks to highlight promising bioactive compounds and

identify potential lead molecules for the development of future cardioprotective therapeutics.
Methodology

The present review was conducted through a comprehensive assessment of available literature
concerning the family Apocynaceae. Relevant information was collected from major scientific
databases, including Google Scholar, Scopus, PubMed, Web of Science and Plants of the World
Online (POWO), to obtain updated taxonomic information as well as peer-reviewed articles, review
studies, ethnobotanical reports and pharmacological investigations. Specific search terms such as
“Apocynaceae”, “dogbane plants”, “anti-oxidant compounds”, “cardioprotective bioactives”, “lipid
modulating compounds”, “cardiovascular diseases” and “anti-inflammatory activity” were employed to
identify particular studies. Furthermore, regional flora literatures, books and published reports
documenting traditional medicinal knowledge and species distribution were also examined. Only
studies providing authentic scientific evidence and validated ethnomedicinal information were
considered for inclusion. The collected data were critically evaluated, synthesized and organized into
relevant thematic sections to provide a coherent and systematic presentation of the findings (Kumar,

2025; Sahu et al., 2026).
Cardioprotective bioactive compounds in Apocynaceae

Traditionally the plants in Apocynaceae family have been used in the treatment of various ailments
including malaria, skin related problems, gastrointestinal ailments, diabetes and cardiovascular
disorders (Devi et al., 2017). Phytochemical investigations of selected Apocynaceae species have
revealed the presence of numerous compounds with potential cardioprotective properties. These
include lupeol and lupeol acetate, which exhibit anti-inflammatory and cardioprotective activities
(Dalimunthe et al., 2024); quercetin and its glycosides, which possesses antioxidant and anti-
inflammatory properties (Kosanam et al.,, 2024); y-tocopherol, a potent antioxidant that mitigates
oxidative stress (Es-Sai et al.,, 2025); linoleic acid, an essential fatty acid associated with
cardiovascular health and campesterol, a phytosterol capable of reducing intestinal cholesterol
absorption (Table 1). Alkaloids vincristine and vinblastine from Catharanthus roseus, a species within
the Apocynaceae family, has played a significant role in cancer therapy (Mendonce et al., 2025).
Such compounds may contribute to the cardiovascular benefits traditionally attributed to several

members of the family.
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Plate 1. Plant species of Apocynaceae (a) Wrightia arborea, (b) Rauvolfia serpentina, (c) Vallaris

solanacea, (d) Aganosma heynei, (e) Carissa carandas and (f) Alstonia scholaris

Table 1: Diversity of cardioprotective bioactive compounds found in selected members of

Apocynaceae and their biological properties

Scientific Plant Common Native Cardiovasc | Biological Source(s)
name type name range ular property /

bioactive activity

compounds
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Aganosma Climbe | Malati (H), | India Quercetin These Kosanam
heynei (Spren | r Gandhama and its | flavonoids et al.,
g.) .M. Turner lati (O) glycosides support (2024);
(Plate 1d) (such as | cardiovascular Sharma et
rutin, health by | al., (2025)
hyperin and | reducing
iso- coronary heart
quercetin) disease
mortality,
improving
endothelial
function and
exhibiting
vasorelaxant
properties.
Alstonia Tree Blackboard | Tropical Echitamine, | These indole | Channa et
scholaris (L.) tree (E) and Picrinine, alkaloids have | al., (2005)
R.Br. subtropical | Scholaricin | anti-
(Plate 1f) Asia to|e and | inflammatory
North Vallesamine | and smooth
Australia muscle relaxant
properties.
Carissa Shrub | Bengal India and | Unsaturate | Found Al-Busaidi,
carandas L. or currant (E), | Banglades | d Fatty | abundantly  in | (2025)
(Plate 1e) small- | Karonda h Acids (e.g., | the seeds, these
tree H) Linoleic and | acids are known
Oleic Acids) | to lower LDL
cholesterol and
support overall
heart health.
Cascabela Shrub | Yellow Mexico to | Thevetin A | Thevetin A and | Vazquez-
thevetia (L.) or tree | oleander South and Thevetin B are | Martinez et
Lippold (B) Tropical Thevetin B | principal seed | al., (2024)
America cardenolides

that inhibit
(Na'/K™) -
ATPase, which

is known to
cause calcium

overload and
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lethal
arrhythmias.
Catharanthus | Sub- Madagasc | East and | Ajmalicine Used as | Senbagala
roseus (L.) G. | shrub | ar South (raubasine) | vasodilators to | kshmi et
Don or periwinkle | Madagasca | and treat circulatory | al., (2017)
shrub | (E), r Serpentine | disorders  and
Sadabahar high blood
a (0) pressure.
Ichnocarpus Climbi | Black Tropical a-Amyrin Reduce Singh and
frutescens (L. | ng creeper (E) | and and Ursolic | inflammation Singh,
) W.T. Aiton shrub subtropical | acid and possess | (2014)
Asia to anti-
North hyperlipidemic
Australia properties
Nerium Shrub | Rosebay Mediterran | Oleandrin These cardiac | Gayathri et
oleander L. or tree | (E) ean to | and glycosides are | al., (2011);
Myanmar Neriifolin used in | Ahmad,
myocardial (2017);
insufficiency Ayouaz et
therapy but the | al., (2023)
entire plant is
considered
lethal  cardiac
poison.
Rauvolfia Sub- Indian India, Ajmaline It is considered | Shah et al.,
serpentina (L. | shrub | snakeroot | South- as one of class | | (2020);
) Benth. ex | or (B) Central antiarrhythmic Dubey et
Kurz shrub China and medication. al., (2026)
(Plate 1b) Western Reserpine Antihypertensive
Malesia drug that acts by
depleting
norepinephrine
stores in the
peripheral
nervous system.
Serpentine | Anti-fibrillatory
and anti-
hypertensive
properties.
Vallaris Climbe | Bread India to | O-acetyl- These cardiac | Wong and
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solanacea (R |r flower (E) Indo-China | solanoside | glycosides are | Chan,
oth ex Roem. and Hainan | and effective cardiac | (2013);
& Schult.) Vallaroside | tonics. Agrawal et
Kuntze al.,, (2024);
(Plate 1c) Sharma et
al., (2025)
Wrightia Tree Woolly India, Lupeol Anti- Nagalaksh
arborea (Den dyeing South inflammatory or | mi and
nst.) Mabb. rosebay China and lipid modulating | Murthy,
(Plate 1a) (E) Peninsular are present to | (2015)
Malaysia mitigate arterial
inflammation.
Campester | Antioxidant and
ol hypocholesterol
emic property.
Y- Anti-oxidant and
Tocopherol | anti-
inflammatory
activity.

(E-English; H-Hindi; O-Odia; LDL-Low Density Lipoprotein)
Future aspects

The growing burden of cardiovascular diseases and the limitations associated with current therapeutic
options highlights the need for continued exploration of plant-derived cardioprotective agents. Future
research on Indian Apocynaceae species should focus on the isolation, purification and structural
characterization of bioactive phytoconstituents with demonstrated cardiovascular benefits. Advanced
analytical techniques, metabolomic approaches and bioactivity-guided fractionation can facilitate the
identification of novel lead compounds. The integration of computational approaches such as
molecular docking, network pharmacology and artificial intelligence-based drug discovery may
accelerate the identification of promising cardiovascular drug candidates. Additionally, well-designed
clinical trials are needed to validate the therapeutic potential of these phytoconstituents in human
populations. Such multidisciplinary efforts may ultimately contribute to the development of safe,
effective and affordable plant-based cardioprotective drugs while supporting the conservation and

sustainable utilization of India's medicinal plant resources.
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Conclusion

Cardiovascular diseases remain a major global health concern, creating a need for new and effective
therapeutic agents. The Apocynaceae family is a rich source of bioactive phytochemicals and has
long been used in traditional medicine for treating cardiovascular and other disorders. Several
compounds identified from selected Apocynaceae species, including y-tocopherol, lupeol, lupeol
acetate, resperine, thevetin, squalene, phytol, campesterol and linoleic acid, have shown antioxidant,
anti-inflammatory, lipid-lowering and cardioprotective activities. Cardiac glycosides from this family
also play an important role in regulating cardiac function. Apocynaceae plants regarding this part
represent a promising source of lead compounds for cardiovascular drug discovery. However, further
phytochemical, pharmacological and clinical studies are needed to confirm their mechanisms of

action, safety and therapeutic efficacy.
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