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ARTICLE INFO ABSTRACT
Published: 21 Jan 2026 The root of sarpgandha is a species of flowering plant in the family Apocynaceae has
Keyword-s: _ been traditionally used in Ayurveda for many years to treat a variety of diseases that at
therapeytlc, uses, rauwolfia first thot appear to bear little similarity to one another. These include insanity, epilepsy,
serpentine. insomnia, hysteria, eclampsia and hypertension. on reflection ,however, these various
DOI:

diseases could have a common denominator if they were all relieved symptomatically
by a sedative or a relaxing drug such as Rauwolfia. In the fifty decades, its root gained
popularity for its effect on hypertension. The alkaloid found in its root is attributed to
anti-hypertensive pharmacological action. thus ,initially serpine was isolated with an
objective of predictable and better efficacy in the management of hypertension.
Ayurveda believes in use of whole herd because of apparent benefits over the extract.
The whole herb has many components which can (1) help in biotransformation into
pharma coactive forms (2) Enhance bioavailability (3) Reduce the possible side effects
(4) help in smooth excretion and (5) prevent development of possible drug
resistance.These hypothesis is proved to be true in case of sarpagandha as Reserpine has
reported many ADRs and human population have developed drug resistance resulting
in discontinuation of reserpine in hypertension management whereas sarpagandha root
is still in wide use .the article will be review the concepts of whole herb and its extracts
,published information in this regard in order to draw a possible suggestive conclusion
for safe and effective use of sarpagandha. Numerous clinical and experimental studies
have confirmed the efficacy of Rauwolfia serpentina and its alkaloids in lowering both
systolic and diastolic blood pressure, with prolonged therapeutic benefits. However, the
plant’s use is sometimes limited by side effects such as nasal congestion, bradycardia,
and depression due to central nervous system catecholamine depletion. Recent research
focuses on optimizing dosage, isolating safer analogues, and developing standardized
herbal formulations to enhance therapeutic outcomes with minimal adverse reactions.
This review summarizes the phytochemical composition, mechanism of action,
pharmacological studies, clinical applications,
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and safety profile of Rauwolfia serpentina as an
effectivenatural antihypertensive agent

INTRODUCTION

Scientific name: Rauwolfia serpentina (L.) Benth.
ex Kurz

Common names: Indian snakeroot, Sarpagandha,
Serpentine root

Family: Apocynaceae

Rauwolfia serpentina is one of the oldest
medicinal plants known to mankind and has been
used in Ayurveda and Unani medicine for
centuries.It gained worldwide attention in the
1940s-1950s when scientists isolated Reserpine, a
powerful  alkaloid  responsible  for its
antihypertensive and tranquilizing effects.

Morphological Description (Brief Overview)

Root: Tapering, cylindrical, 0.5-2 cm thick,
yellowish-brown externally, white inside. It has a
bitter taste and characteristic odor.

Leaves: Simple, whorled (usually in groups of 3),
elliptic-lanceolate, smooth and shiny.

Flowers: Small, white to pinkish, borne in
terminal clusters.

Fruits: Small, ovoid, blackish-purple when ripe
(drupes).

Hypertension, commonly known as high blood
pressure, is a major public health concern affecting
millions of people worldwide. It is one of the
leading risk factors for cardiovascular diseases,
stroke, and renal failure, contributing significantly
to global morbidity and mortality. Despite the
availability of numerous synthetic
antihypertensive agents, long-term use of these
drugs is often associated with adverse effects, drug
resistance, and  high  treatment  costs.
Consequently, there is a growing interest in
exploring herbal and plant-based therapies as safer
and more economical alternatives for managing
hypertension.
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Among the medicinal plants traditionally used for
cardiovascular disorders, Rauwolfia serpentina
(family: Apocynaceae), commonly known as
Indian snakeroot or “Sarpagandha,” occupies a
prominent position. The plant has been an integral
part of Ayurvedic, Unani, and folk medicine for
centuries, primarily used as a sedative,
tranquilizer, and antihypertensive agent. The
pharmacological potential of Rauwolfia serpentina
is mainly attributed to its rich content of indole
alkaloids, particularly reserpine, ajmaline,
serpentine, and rescinnamine. These bioactive
compounds act on the central and peripheral
nervous systems to reduce blood pressure by
depleting  catecholamines  (norepinephrine,
dopamine, and serotonin) from sympathetic nerve
endings.The discovery of reserpine in the mid-
20th century marked a milestone in the
development of modern antihypertensive therapy.
It became one of the first plant-derived drugs
approved for clinical use in controlling high blood
pressure and certain psychiatric  disorders.
Although later replaced by more specific
antihypertensive agents, Rauwolfia serpentina and
its alkaloids continue to hold pharmacological
importance due to their proven efficacy and
historical relevance.This review aims to
summarize the current understanding of Rauwolfia
serpentina in the of hypertension, focusing on its
phytochemical composition, mechanisms of
action, pharmacological activities, clinical
evidence, and safety considerations. By
integrating traditional knowledge with modern
scientific research, this paper highlights the
continuing significance of Rauwolfia serpentina as
a natural therapeutic resource in cardiovascular
medicine management.
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Table No: 1
Language | Names /Synonyms
English Indian Snakeroot, Serpentine root,
Devil Peppar
Hindi Sarpagandha
Marathi Sarpagandha
Gujarati Sarpagandha
Sanskrit Sarpagandga,Chandrika,Patalguruda
Bengali Chandra,Sarpagandha
Urdu Asrol
Arabic Asrol
Nepali Sarpagandha
Malayalam | Sarpagandhi
Tamil Sarpagandhi,Sanpgan
Overview:

Rauwolfia serpentina is a medicinal plant that has
been widely used in traditional Ayurvedic, Unani,
and folk medicine for centuries. It is native to
India, Bangladesh, Sri Lanka, and other parts of
Southeast Asia. The plant is well-known for its
roots, which contain several important alkaloids
that possess significant therapeutic properties,
especially for hypertension, mental disorders, and
insomnia.

Figure: 1

Botanical Description:

Plant type: Perennial, evergreen, erect shrub
Height: About 60 cm to 90 cm

Leaves: Simple, smooth, and arranged in whorls of
3-4; elliptic or lanceolate in shape
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Flowers: Small, white or pinkish, arranged in
terminal cymes

Fruits: Small, oval berries that turn purple or black
when ripe

Roots: Long, slender, tuberous roots—the main
medicinal part of the plant

Figure: 2
Chemical composition:

Rauwolfia species contain a wide range of
phytochemicals, including alcohols, sugars,
glycosides, fatty acids, flavonoids, phytosterols,
oleoresins, steroids, tannins, and alkaloids. Among
these, the most significant are the indole alkaloids,
with more than 50 such compounds identified in
the plant. These indole alkaloids are nitrogen-
containing compounds derived from the amino
acid tryptophan and are characterized by a fused 5-
and 6-membered carbon ring structure containing
one nitrogen atom.All parts of the Rauwolfia
plant—such as the roots, stems, and leaves—
contain indole alkaloids; however, the root bark
possesses the highest concentration. Identified
alkaloids from this plant include ajmalidine,
ajmaline,  ajmalinine,  ajmalicine, aricine,
canescine, coryanthine, deserpidine, isoajmaline,
isoserine, isoserpiline, lankanescine, neoajmaline,
papaverine, raubasine, raucaffricine, rauhimbine,
rauwolfinine, recanescine, rescinnamine,
reserpiline, reserpine, reserpinine, sarpagine,
serpentine, serpentinine, thebaine, yohimbine, and
yohimbinine.The alkaloid concentration varies
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among different studies. Some researchers
reported total alkaloid yields ranging from 0.8% to
1.3% of the plant’s dry weight, while others found
values between 0.7% and 3.0% in the root content.
In regenerated roots, the alkaloid content was
recorded as high as 3.3%. Other species within the
Rauwolfia genus—such as R. vomitoria and R.
caffra from Africa, and R. heterophylla and R.
tetraphylla from Central and South America—
have also been utilized as substitutes for R.
serpentina. Studies by Woodson et al. revealed that
these related species contain varying amounts of
indole alkaloids and may serve as effective
alternatives to R. serpentina.

Table no: 2
Sr. | Constituent | Pharmacological Activity/
No Name Uses
1. Reserpine | Antihypertensive, Tranquilizer
2. Ajmaline Antiarrhythmic
3. | Serpentine Sedative and Hypotensive
4. | Reserpinine Antihypertensive

Chemical Constituents:

The roots of Rauwolfia serpentina are rich in
indole alkaloids—around 30 different alkaloids
have been isolated. The major bioactive
compounds include:

Reserpine — the most important alkaloid used for
lowering blood pressure
Ajmaline — antiarrhythmic agent
Ajmalicine (Raubasine) -
hypotensive

Serpentine and Rescinnamine — antihypertensive
and tranquilizing properties

vasodilator and
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Fesmanee Yrurbne

1. Importance of the Plant:

Rauwolfia serpentina (Sarpagandha) is a
medicinally significant plant widely used in
Ayurveda, Unani, and modern medicine. It
contains bioactive alkaloids such as reserpine,
ajmaline, serpentine, and yohimbine, which
exhibit  antihypertensive, sedative, and
antipsychotic propertie Because of its strong
therapeutic importance, the plant has attracted
attention from scientists, pharmacologists, and
herbal industries.

2. Decline in Natural Populations:

Due to over-exploitation, habitat loss, and
unsustainable collection from wild sources,
Rauwolfia serpentina has become threatened in
many regions. Hence, there is a need to review its:
Conservation status,Cultivation practices, and
Sustainable utilization methods.

3. Scientific Gaps in Existing Literature:
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Although several studies have been conducted, the
available information is scattered across
pharmacognosy, phytochemistry, pharmacology,
and biotechnology. A comprehensive review is
needed to: Summarize existing data, identify
research gaps, and Provide direction for future
investigations.

4. Rising Global Demand:

There is an increasing international demand for
plant-based antihypertensive drugs. A review will
help: Understand market potential, Encourage
commercial cultivation, and Promote value-added
research in pharmaceutical industries.

5. Need for Standardization and Quality
Control:

Variations in alkaloid content and
pharmacological  efficacy occur due to
environmental and genetic factors.The review
work will highlight: Standardization
methods,Extraction optimization, and Quality
assurance techniques to maintain therapeutic
consistency.

6. Promotion of Research and Conservation:
A well-compiled review can serve as a reference
for researchers, students, and policy makers,
supporting: Biotechnological interventions (e.g.,
tissue culture, genetic improvement), In-vitro
conservation, and  Sustainable  harvesting
practices.

7. Contribution to Healthcare and Herbal
Industry:

By integrating traditional and scientific
knowledge, the review will help in: Development
of safe and effective herbal formulations,
promoting evidence-based herbal medicine, and
Enhancing economic opportunities through
cultivation.
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Uses of Rauwolfia serpentina

Rauwolfia serpentina is considered one of the most
important herbal drugs in modern and traditional
medicine.

1. Treatment of Hypertension (High Blood
Pressure):

Main use: Rauwolfia is well known for its
antihypertensive action.
Active compound: Reserpine depletes

catecholamines (like norepinephrine) from nerve
endings, leading to relaxation of blood vessels and
reduced blood pressure.

Effect: Helps to maintain normal

blood pressure over time.

2. Sedative and Tranquilizer:

It acts as a mild sedative and tranquilizer, calming
the central nervous system.

Used to treat insomnia, anxiety, and neurosis.
Helps reduce mental stress and agitation.

3. Antipsychotic (for Mental Disorders):

Traditionally and medically used to manage
schizophrenia and psychosis.

Reserpine was one of the first drugs used in
psychiatry for manic and schizophrenic patient...

4. Other Medical Uses :

Rauwolfia has been studied for the treatment of
mental diseases, including schizophrenia and
bipolar disorder, epilepsy and seizures, and of
insomnia and sleep problems.30 One study found
Rauwolfia to be effective in the treatment of
anxiety.31 All forms of Rauwolfia were used in
that study, including reserpine, alseroxylon, and
the whole root, and all gave the same results in the
control of overt anxiety in ambulatory patients.
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Rauwolfia has been studied as a treatment for
autistic children between the ages of 3.5 and 9
years. 32 Another study found it to be effective in
treatment of delirium tremens in alcohol and drug
addicted patients.33 The researchers in that study
observed a noted decrease in agitation, excitement,
and acute hallucinatory episodes.One study found
that Rauwolfia treated migraine headaches
effectively, with a noted improvement in quality of
life and a decrease in pain.34 Another study used
Rauwolfia to treat angina pectoris in patients with
coronary artery disease, finding a decrease in
angina symptoms and a prolonged therapeutic
effect.35 One-half of the patients in that study
went on to develop normal electrocardiograms. In
another study, Rauwolfia was studied to examine
its benefits in improving pruritic and psychogenic
dermatosis.36 It has also been reported to improve
psoriatic outbreaks.

5. History and Folk Use:

Rserpentina was used in folk medicine in India for
centuries to treat a wide variety of maladies,
including snake and insect bites, febrile
conditions, malaria, abdominal pain, and
dysentery. It was also used as a uterine stimulant,
febrifuge, and cure for insanity. The plant was
mentioned in Indian manuscripts as long ago as
1000 bc and is also known as sarpagandha and
chandrika.5 The genus Rauwolfia was named in
honor of the 16th-century German physician Dr
Leonhard Rauwolf, who studied plants while
travelling in India. Serpentina was selected for
study due to its long, tapering, snake-like roots.6
The Indian political leader Mahatma Gandhi was
known to employ Rauwolfia, reportedly using the
root to make a tea that he consumed in the evening
to help relax after a busy, overstimulated day.7
The Indian physician Rustom Jal Vakil is
considered responsible for introducing Rauwolfia
to Western medicine. He collected data on patients

‘ Y INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

treated with Rauwolfia for 10 years, from 1939 to
1949. In 1949, he published a watershed paper on
the antihypertensive properties of R serpentina in
the British Medical Journal.8 He presented his
detailed results from treating 50 patients who had
high blood pressure with the root of Rauwolfia.
The results were remarkable and significant. By
1949, more than 90% of Indian physicians were
using Rauwolfia in the treatment of high blood
pressure. After Vakil’s original paper, more than
100 scientific articles were published throughout
the world.

CONCLUSION

Rauwolfia serpentina is a highly valuable
medicinal plant known for its rich content of
indole alkaloids, particularly reserpine, which
possesses significant therapeutic properties. It has
been traditionally used for the treatment of
hypertension, insomnia, anxiety, and various
mental disorders. The results of the present study
(or review) highlight the plant’s pharmacological
potential and its importance in modern as well as
traditional medicine. Proper extraction and
phytochemical analysis confirm the presence of
bioactive compounds responsible for its diverse
medicinal effects.However, due to
overexploitation and habitat loss, the natural
population of Rauwolfia serpentina is declining,
emphasizing the need for sustainable cultivation
and conservation practices. Overall, this plant
continues to be a vital source for drug development
and a cornerstone in herbal medicine research.
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