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Abstract—Rauwolfia  serpentina is an important
medicinal plant widely used in traditional systems of
medicine due to its significant therapeutic properties. It
is particularly valued for its rich phytochemical
composition, especially indole alkaloids such as reserpine
and ajmaline, which are responsible for its biological
activities.[1]. This review focuses on the phytochemical
constituents, pharmacological activities and mechanisms
of action of Rauwolfia serpentina. The plant exhibits
notable antihypertensive, sedative, and central nervous
system effects, which have been supported by various
scientific studies. Its bioactive compounds act by
influencing neurotransmitter levels and cardiovascular
functions, thereby contributing to its medicinal
applications.[2]

Recent studies have also explored its therapeutic
applications and molecular level, highlighting its
potential in modern drug development. In addition,
different parts of the plant, especially roots, have been
traditionally used for treating various health conditions.
However, despite its therapeutic potential, the plant may
cause adverse effects when used in high doses or for
prolonged periods. Additionally, aspects related to safety,
toxicity, and future research perspective have been
discussed.

Overall, Rauwolfia serpentina remains an important
subject of research due to its pharmacological
significance and potential for future drug development.

Index  Terms—Rauwolfia  serpentina,  reserpine,
phytochemical constituents, pharmacological activities,
antihypertensive activity, alkaloids, medicinal plant

I. INTRODUCTION

Medicinal plants have been an integral part of
traditional healthcare systems since ancient times.
They play a significant role in traditional systems of
medicines. In Ayurveda, they are used for the
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treatment and prevention of various diseases. Even
today, a large number of modern drugs are derived
from plant-based compounds.

Rauwolfia serpentina is considered highly significant
due to its wide range of therapeutic properties. It is
commonly known as Sarpa Gandha and belongs to the
family Apocynaceae. The plant is mainly found in
India and other tropical and subtropical regions. It has
also been used traditionally for treating conditions
such as hypertension, insomnia and snake bites.[2]
The increasing scientific interest in medicinal plants
has led to extensive studies on the phytochemical
composition and biological activities of Rauwolfia
serpentina, facilitating the identification of bioactive
compounds with therapeutic potential.

II. BOTANICAL DESCRIPTION

Figure 1: Rauwolfia serpentina plant

Rauwolfia serpentina is a small perennial shrub
belonging to the family Apocynaceae. It typically
grows up to 60-90 cm in height and is characterized by
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simple, elliptic leaves arranged in whorls. The plant
bears small white to pinkish flowers and produces
purplish-black fruits. The roots are long and tuberous
and are the most important part used for medicinal
purpose.

III. MEDICINAL USES OF DIFFERENT PLANT
PARTS

Rauwolfia serpentina has traditionally been used for
various medicinal purposes, with different parts of the
plant contributing to its therapeutic applications.

Roots:

The roots are the most important medicinal part of the
plant due to their high concentration of alkaloids. Root
extracts have been widely used in the management of
hypertension, anxiety, insomnia, and nervous
disorders. They are also wused in treating
gastrointestinal problems such as diarrhea and
dysentery.[10]

Leaves:

The leaves are used for minor ailments and are
sometimes applied externally to promote wound
healing. Leaf extracts have also been used in certain
cases to treat fever and skin-related conditions.[15]

Flowers and fruits:

These parts are less commonly used compared to
roots, but they have limited applications in folk
medicine. Their use is generally supportive rather than
primary.

Plant extract and juices:

Extracts obtained from different parts of the plant,
particularly roots and leaves, have been used in
traditional preparations for their calming and
therapeutic effects. These preparations are believed to
support overall health and help manage stress- related
conditions.[7]

IV. PHYTOCHEMICAL CONSTITUENTS

Rauwolfia serpentina contains a wide range of
phytochemical compounds responsible for its
medicinal properties. The plant is particularly rich in
alkaloids, which are its most important active
constituents.
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In addition to alkaloids, the plant also contains
flavonoids, phenolic compounds, glycosides, and
terpenoids. These secondary metabolites contribute to
its overall therapeutic potential and support its
biological activities.[1]

Table 1: Major alkaloids present in Rauwolfia
serpentina and their pharmacological activities

Alkaloid Pharmacological activity

Reserpine Antihypertensive and  sedative
activity

Ajmaline Antiarrhythmic activity

Serpentine CNS depressant effect

Yohimbine Central nervous system stimulant
effect

V. PHARMACOLOGICAL ACTIVITY

The pharmacological effects of Rauwolfia serpentina
are mainly associated with its action on the central
nervous system and cardiovascular system. These
activities are primarily attributed to its bioactive
alkaloids, especially reserpine and ajmaline, which
play an important role in its therapeutic effects.

1. Antihypertensive activity

One of the most important pharmacological effects of
Rauwolfia serpentina is its antihypertensive activity.
The alkaloid reserpine lowers blood pressure by
inhibiting the vesicular monoamine transporter
(VMAT), leading to depletion of catecholamines such
as norepinephrine from sympathetic nerve endings.
This results in reduced sympathetic nervous system
activity, causing vasodilation and a decrease in
peripheral vascular resistance. Consequently, cardiac
workload is reduced, contributing to a sustained
lowering of blood pressure. Due to this mechanism,
Rauwolfia serpentina has historically been used in the
management of mild to moderate hypertension.[20]

2.Sedative and anxiolytic activity

The plant also exhibits significant sedative and
anxiolytic properties. These effects are mainly
associated with the depletion of monoamine
neurotransmitters, including serotonin and dopamine,
in the central nervous system. This reduction in
neurotransmitter levels leads to a calming effect on
brain activity, helping in the management of anxiety,
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agitation, and insomnia. Traditionally, the root extracts
have been used as mild tranquillizers to promote
relaxation and improve sleep quality. However, these
effects are dose-dependent and may become excessive
at higher concentrations.[7]

3. Central nervous system activity

Rauwolfia serpentina exerts a depressant effect on the
central nervous system through modulation of
neurotransmitter availability. By interfering with
monoamine storage and release, it reduces neuronal
excitability. This contributes to its traditional use in
treating neuropsychiatric conditions such as stress-
related disorders and emotional instability. The CNS
effects are closely linked with its sedative action and
are primarily mediated through reserpine-induced
monoamine depletion.[19]

4. Antimicrobial activity

Extracts of Rauwolfia serpentina have also
demonstrated antimicrobial properties against a range
of bacterial and fungal pathogens. This activity is
attributed to the presence of bioactive secondary
metabolites such as alkaloids, flavonoids, and phenolic
compounds. These compounds may inhibit microbial
growth by disrupting cell membrane integrity or
interfering with essential metabolic pathways.
Although the antimicrobial effect is comparatively
weaker than conventional antibiotics, these findings
highlight the potential of Rauwolfia serpentina in the
development of alternative antimicrobial agents.[9]

VI. RECENT RESEARCH AND ADVANCED
STUDIES

Recent studies have expanded the understanding of
Rauwolfia serpentina beyond its traditional uses.
Advanced studies have demonstrated its antioxidant,
antimicrobial, and anticancer properties, particularly
through plant extracts and nanoparticle-based
formulations.[9]

Additionally, molecular and transcriptomic studies
have provided insights into gene expression and
biosynthesis of alkaloids, contributing to improved
drug development strategies. These findings highlight
the growing scientific interest in exploring its
therapeutic potential through advanced technologies.
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VII. MECHANISM OF ACTION OF MAJOR
ALKALOIDS

The therapeutic effects of Rauwolfia serpentina are
primarily attributed to its indole alkaloids, particularly
reserpine and ajmaline. These compounds act on both
the central nervous system and cardiovascular system
through specific biochemical mechanisms.

Reserpine exerts its antihypertensive effect by binding
to vesicular monoamine transporters (VMAT) present
in adrenergic neurons. This leads to inhibition of the
storage of neurotransmitters such as norepinephrine,
dopamine, and serotonin in synaptic vesicles, leading
to their depletion from nerve endings. As a result,
sympathetic nervous system activity is reduced,
causing vasodilation, reduced cardiac workload, and a
decrease in blood pressure. The depletion of
monoamine also contributes to its sedative and central
nervous system effects.[6]

Figure 2: Chemical structure of Reserpine

Ajmaline exerts its effect by blocking sodium ion
channels in cardiac cells, thereby slowing electrical
conduction and stabilizing cardiac rhythm. This action
contributes to its role in regulating abnormal heart
activity.[19]

Overall, the mechanism of action of Rauwolfia
serpentina involves modulation of neurotransmitter
dynamics and ion channel activity, which together
contribute to its pharmacological effects.

VIII. SIDE EFFECTS AND LIMITATIONS

Although Rauwolfia serpentina has significant
therapeutic benefits, its use may be associated with
certain adverse effects, especially when consumed in
high doses or for prolonged periods. The alkaloid
reserpine has been reported to cause side effects such
as drowsiness, dizziness, nasal congestion, and
gastrointestinal disturbances.
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In some cases, excessive use may lead to depression
due to depletion of monoamine neurotransmitters in
the brain. This highlights the importance of careful
dosage and controlled administration.

Additionally, variability in phytochemical
composition and lack of standardized formulations
may affect its safety and efficacy. Therefore, the use of
Rauwolfia serpentina should be carried out under
proper medical supervision to minimize potential
risks.[6]

IX. TOXICITY AND SAFETY EVALUATION

Several studies have evaluated the safety profile of
Rauwolfia serpentina, emphasizing the importance of
controlled dosage. While the plant exhibits significant
therapeutic benefits, excessive or prolonged use may
lead to adverse effects such as depression,
gastrointestinal disturbances, and central nervous
system depression.

Toxicological  studies  suggest that careful
standardization and monitoring are essential to ensure
safe clinical application. These findings underline the
need for regulated use in modern healthcare
practices.[19]

X. CONCLUSION

Rauwolfia serpentina remains an important medicinal
plant due to its well-established pharmacological
profile and the presence of biologically active indole
alkaloids such as reserpine and ajmaline. These
compounds contribute significantly to its therapeutic
actions on the cardiovascular and central nervous
systems, particularly in the management of
hypertension, anxiety, insomnia, and certain
neuropsychiatric disorders.

The plant has been widely recognized in traditional
systems of medicine and continues to attract scientific
interest because of its diverse biological activities.
Several studies have demonstrated its
antihypertensive, sedative, antimicrobial, antioxidant,
and neuropharmacological properties, supporting its
broad therapeutic potential. In addition, recent
molecular and transcriptomic studies have provided
further insight into alkaloid biosynthesis and the
development of improved therapeutic approaches.
Despite its medicinal importance, the clinical use of
Rauwolfia serpentina requires careful consideration
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because prolonged or excessive use may lead to
adverse effects such as depression, gastrointestinal
disturbances, and central nervous system depression.
Variability in phytochemical composition and the lack
of standardized formulations also remain important
limitations affecting its safety and efficacy.

Future research should focus on detailed clinical
studies, toxicity evaluation, dosage standardization,
and isolation of novel bioactive compounds to
improve its therapeutic applications. The integration
of modern pharmacological research with traditional
medicinal knowledge may further enhance the
medicinal value of Rauwolfia serpentina in drug
discovery and development.

Overall, Rauwolfia serpentina continues to be a
valuable medicinal plant with  considerable
pharmacological significance and promising potential
for future therapeutic advancement.
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