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Adhatoda vasica, also known as Vasaka or Malabar nut, is a well-known medicinal plant
from the Acanthaceae family that has been widely utilized in Ayurvedic and Unani
medicine to treat respiratory ailments. The current study focuses on the phytochemical
ingredients and pharmacological activity of Adhatoda vasica, with a particular emphasis
on its involvement in respiratory illnesses. The plant includes a variety of bioactive
chemicals, including quinazoline alkaloids like Vasicine and Vasicinone, as well as
flavonoids, phenolic acids, terpenoids, and sterols, all of which contribute to its
medicinal potential. Several experimental and clinical studies have found that the plant
has considerable bronchodilator, expectorant, antitussive, anti-inflammatory,
antioxidant, and antitubercular properties. These pharmacological properties justify its
historic usage in the treatment of asthma, bronchitis, cough, chronic obstructive lung
disease, and other pulmonary illnesses. The paper also addresses the plant's
ethnopharmacological value, geographical distribution, macroscopic and microscopic
properties, and phytochemical profile. The existing scientific information shows that
Adhatoda vasica has promising therapeutic potential for respiratory disorders and might
be a viable source for the creation of new herbal formulations and respiratory
medications. Additional clinical and toxicological investigations are needed to
determine its safety, effectiveness, and mechanism of action.

INTRODUCTION

Adhatoda vasica:

Malabar nut is a plant of the Acanthaceae family.
People also call it Adulsa, Adhatoda, Vasa, or
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Vasaka. The Malabar nut originated in Asia. It
suggests that goats do not eat this plant. The
Malabar nut may be found in numerous locations.
This includes Afghanistan and the Indian
subcontinent. Bangladesh, India, Pakistan, Nepal,
and Sri Lanka are among the countries that make
up the Indian subcontinent. The Malabar nut grows
in Laos, Myanmar, and Vietnam. Adhatoda vasica
can be found in wastelands, roadside ditches, and
dry, rocky soils. It has also spread throughout
geographies. Adhatoda vasica is an evergreen
plant that grows to a height of 1.0 to 2.5 meters and
has a very foul odor and bitter taste. Several
studies have found that the leaves and petals of
Adhatoda vasica are used as an expectorant to treat
ailments such as asthma, cough, and colds.
Research on rats indicated that Adhatoda vasica
can help minimize the damage caused by carbon

tetrachloride.!'! The phenolic compounds found in
Adhatoda vasica are known to scavenge radicals
and have strong antioxidant effects. Adhatoda
Vasica's medicinal properties make it an appealing
subject for study into phytochemicals and active
compounds in medication development. Adhatoda
vasica is a well-known herbal remedy in both the
Ayurvedic and Unani medicinal systems, and it
has been used in traditional medicine to treat a
wide range of human illnesses. Adhatoda vasica
mostly comprises quinazoline alkaloids. These
include vasicine and Vasicinone. Vasicinone is a
chemical that helps individuals breathe easier by
opening up their airways. Chemicals in Adhatoda
vasica, such as vasicine and Vasicinone, are highly
efficient in this regard. Adhatoda vasica includes
these highly important quinazoline alkaloids. 2 [*!

Figure no. 1: Adhatoda Vasica Plant

Taxonomic classification [+ [°]

Table no. 1: Taxonomical classification of Adhatoda vasica

Kingdom Plantae
Subkingdom Tracheobionta
Super division Spermatophyta
Subclass Asteridae
Class Mangnoliopsida
Order Scrophulariales
Family Acanthaceae
Division Magnoliophyta
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Genus

Justica

Species

Adhatoda

Vernacular names ¢!

Table no. 2: Vernacular names of Adhatoda vasica

Hindi Adosa, Adalsa, Vasaka
English Malabur nut
Tamil Adatodai
Marathi Vasuka
Telugu Adasaram
Malayalam Ata — lotakam
Gujarati Aradusi, Adusa
Punjab Bansa, Basuti, Bhekkar
Chaina Ya— Zui -Hua
Manipuri Nogmangkha — agouba

Macroscopic character

This shrub is quite thick. It typically grows to be
1.2 to 2.4 meters tall. The shrub can occasionally
grow to the height of a small tree, reaching 6
meters. The shrub has many branches that shoot up
and out from opposite sides of the stem. The
shrub's stem is golden and smooth. It's round. The
shrub's leaves are elliptic or spear-shaped. They
measure 10-20 cm long and 9-8 cm wide. The
leaves are similarly pointed at their tips. The shrub
has several of these leaves. The calyx is not
unusually long, measuring more than 1.3 cm. It is
either completely smooth. It has some hair on it.
The calyx is completely divided until it reaches the
base. The sepals are arranged to mimic fish scales.
They are long and thin. They reach a point. The
sepals contain three lines, and the veins make a
confused pattern. The corolla is the white portion
of the flower with some pink within. The corolla is
2.5 to 3 cm long. It has hair on its exterior. The
tube of the corolla is 1 to 2 cm long. The bottom
of the tube is straight. It is around 4 mm thick. The
upper half of the tube is oval-shaped, curved, and
has a notch in it. The flower is composed of both
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the calyx and the corolla. The plant's filaments are
long, strong, and hairy around the root. They are
curved, and the filaments' lower anther cells are
somewhat pointed at the base instead of white at
the tip. The plant's ovary and the lower part of its
style are both covered with silky hair. The plant's
seeds are spherical and somewhat longer,
measuring 5 to 6 mm long, with bumps and a
smooth surface.[”H8H°]

Microscopic Character

The transverse segment across the midrib is
extremely curled on the side and has a dip in the
middle on the top side. An arc of meritless and
some secondary meritless occur on either side of
the midrib. The top and lower epidermis are made
up of rectangular or square-shaped cells that are
covered by a thin layer. The epidermis has thicker
cell walls than the lower epidermis. Oil globules
may be seen in two layers of palisade cells under
the epidermis, as well as long cystoliths with
bumps that connect the epidermis to the lower
palisade cells of the midrib. On both sides of the
midrib, there are 5 to 10 rows of tissue. The midrib
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has three to four conjoint meristems that are
connected. The midrib's lower epidermis has
glandular trichomes as well. [10111-12]

Geographical Distribution ['*]

The plant is native to tropical Southeast Asia,
specifically China, India, Pakistan, Burma, and Sri
Lanka. It is also often found in Bangladesh,
Malaysia, Bhutan's subtropical areas, and
Burma.l'¥ According to research, the plant might
potentially be found in China, Hong Kong,
Thailand, or Nepal. The little evergreen shrub
grows mostly along roadsides, ditches, waste
areas, and in rocky, dry, low-humid soils. In the
forests, the plant prefers an open canopy and light
circumstances. However, the plant thrives in open
meadows and floodplains. Because the plant is
subtropical, it can only grow to an elevation of
1450 meters. Because it is a subtropical to tropical
plant, it thrives in these conditions. The plant is
most commonly found in India's Himalayan region
and the Siwalik highlands. This place has a vibe.
The plant may be found anywhere from Hamirpur
in Himachal Pradesh to Chandigarh, the Morni
Hills, and Haryana's Kalesar National Park. The
plant also grows well in the semiarid climate of
southern Haryana, including Narnaul, Rewari,
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Mahendragarh, and the southeastern portions of

Rajasthan, such as the Sariska Tiger Reserve.['>:
[16]

The plant also thrives in the Gangetic plains. As a
result, major infestations have been reported
across Uttar Pradesh and in parts of Bihar. The
plant has dispersed populations in Manipur and
Nagaland, two northeast Indian states. Figure 2
displays A. vasica's worldwide range, which
demonstrates the species' adaptability and
prevalence in a variety of settings. Geographical
statistics indicate that A. vasica may be found
across southern India, including the coastal
regions of Odisha, Andhra Pradesh, and Tamil
Nadu. 4. vasica can also be found in a variety of
areas. According to certain studies, 4. vasica
grows profusely in the dry forests of Kerala and
Tamil Nadu. A. vasica has been discovered in
roxburghii Jjuliflora
plantations in the Siwalik region. Much study has
been undertaken to determine the number of A.

Pinus and  Prosopis

vasica plants in a particular region, and the
findings have revealed that the number varies by
location. This depicts how the environment

impacts the growth and dispersal of 4. vasica.!'™
[18]
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Figure no. 2: Geographical Distribution of Adhatoda vasica

Ethnopharmacology

The herb has been used for thousands of years in
the Ayurvedic and Unani medicinal traditions.
According to World Health Organization
standards, the plant is commonly used to treat
systemic conditions such as bleeding piles.
Numerous studies have found that the plant is
useful in treating asthma, bronchitis, cough, and
cold symptoms. The leaf extract includes oxytocin,
which aids uterine contraction during birth in
India. According to a poll performed in Gora
village, Lucknow, 70% of pregnant women have
tried to halt their pregnancies with Adhatoda
leaves. More study is needed to prove the efficacy
of the leaves in stopping pregnancies. The leaf
extract is used to treat skin conditions, stomach
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ulcers, diarrhea, dysentery, malaria, jaundice, and
headaches. Vasaka's leaves, petals, and roots are
used to create pharmaceuticals and nutritional
supplements that promote health, weight loss, and
improved breathing. The plant is really beneficial.
Vasaka's leaves, flowers, and roots promote
overall health. The plant's leaf extract can help
cure respiratory disorders, including asthma and
bronchitis. The plant is also used to treat various
skin diseases. Vasaka is an important element of
Ayurvedic and Unani medicinal traditions, and its
leaves, petals, and roots are all used to promote
health. In some regions of India, people make a
special drink out of Vasaka bark and wood to
alleviate asthma. People in India and Nepal eat
Vasaka leaves and blossoms as vegetables. To ease
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pain, locals in the Hamirpur region of Himachal
Pradesh. 174201

Phytochemistry of Adhatoda vasica

The plant 4. vasica has several compounds. In
total, scientists discovered around 233 of these
compounds in 4. vasica. A. vasica contains several
compounds, including alkaloids, steroids,
flavonoids, and phenolic acids. 4. vasica contains
compounds such as hydrocarbon alkanes, alkenes,
acetylene, and fatty alcohol. All of the natural
compounds in A. vasica provide it with beneficial
characteristics. For example, 4.vasica possesses
microbiological activity, which implies it can
combat harmful microorganisms. Adhatoda also
contains activity, which contributes to our overall
wellness. Additionally, 4. vasica contains anti-
inflammatory properties that can help decrease
edema. A. vasica also possesses diabetic activity,
which can benefit those with diabetes.[3%404!]
Adhatoda is also beneficial to those who suffer
from diseases. Some of the compounds found in
Adhatoda essential oil are rather fascinating. For
example, A. vasica contains compounds such as
octene, octanal, and borneol. A. vasica also
contains 1,2,3-trimethylbenzene, 2-tert-
dimethoxybenzene, and d-verbenone. Other
compounds found in 4. vasica include undecanal,
dodecane, tetradecane, and palmitic acid.[?!H22423]

Alkaloid

According to research, vasicine and Vasicinone
have comparable bronchodilator activity to

theophylline. Water, methanol, and petroleum
ether extracts of 4. vasica were employed in this
study. Shoots. The water extracts contained larger
quantities of vasicine and Vasicinone than the
other two extracts. Compared to the methanol and
petroleum ether extracts, the water extracts
showed antioxidant properties. The antioxidant
activities of 4. vasica are mostly attributed to the
alkaloids vasicine and Vasicinone. Adhatoda
vasica includes both vasicine and Vasicinone. And
they have a role in the action. Bromhexine, a
vasicine derivative, has been shown to have
mucus-liquefying properties. In a trial of 30 people
with diverse respiratory symptoms, those who
took bromhexine had much thicker and more
structured mucus than those who received a
placebo. This applied to both non-infectedpatients.
Ambroxol, a chemical produced from bromhexine,
is often used to help with mucus discharge.
Ambroxol has been shown to block the release of
chemicals by human mast cells and basophils that
can cause allergic inflammation. Ambroxol was
more efficient than Vasicine at lowering basophil
substance release. It also decreased the activity of
a protein present in basophils. Vasicine and
Vasicinone are necessary since they are active and
can help with respiratory difficulties. It has been
tested for antioxidant qualities. The choices by A.
vasica. Have been discovered to be active, with

Vasicine and Vasicinone being the key reasons.
[24,25,26,27]

Table no. 3: Alkaloid reported in Adhatoda vasica

Compound 291391 Structure

Plant Part

Vasicine

Leaves, roots, flowers
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Polyphenols astragalin,  luteolin,  Violanthin,  Vitexin,
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Isovitexin, Rhamnosyl vitexin, 2-o-xylosylvitexin,
quercetin,  2'-4-dihydroxychalcone-4-glucoside,
and anthocyanin) and fourteen phenolic acids (3,4-
dihydroxybenzoic acid, 4-hydroxybenzoic acid, p-
coumaric acid, and syringic acid). Many chemicals
are found in the leaves and flowers of A. vasica is
frequently separated from the ether extracts.
Quercetin, kaempferol, astragalin (kaempferol-3-
o-glucoside), violanthin, luteolin, apigenin,
vitexin, is vitexin, rhamnosyl vitexin, and 2-o-
xylosylvitexin are a few examples of flavonoids.
Other phenolic acid types include hydroxybenzoic
acids (C1-C6 backbone) and hydroxycinnamic
acids (C3-C6 backbone). Methylated (syringic
acid), glycoside forms (p-coumaric acid), and
hydroxybenzoic acids (3,4-dihydroxybenzoic acid
and 4-hydroxybenzoic acid from A. vasica) are
examples of hydroxycinnamic acids.[*'+32!

Polyphenols are a family of compounds with a
characteristic phenol ring structure and several

hydroxyl groups joined to aromatic rings. These

structures include simple molecules and complex
polymers composed of highly polymerized
constituents. Numerous biological roles for
polyphenols have been demonstrated, including
anti-aging, anti-inflammatory, anti-mutagenic,
antioxidative, and anticarcinogenic properties.
Quercetin's anti-aging, anti-inflammatory,
antioxidant, and anticancer effects are widely
recognized. Kaempferol has the ability to directly
prevent lipid peroxidation in addition to being a
potent antioxidant. It possesses antibacterial,
analgesic, anti-inflammatory, and anti-allergic
properties. Additionally, the antibacterial, anti-
zinflammatory, antioxidant, cardioprotective, and
anticancer properties of apigenin, luteolin, and
syringic acid. The mono-hydroxylation structure
of P-coumaric acid, 3,4-dihydroxy benzoic acid,
and 4-hydroxybenzoic acid restricts their ability to
scavenge free radicals and shield cells from
oxidative stress, making them phenolic acids with
lesser antioxidant activity.[33M34]

Table no. 4: Polyphenols reported in Adhatoda vasica

Compound P3+36] Structure Plant Part
Syringic Acid Leaves

O OH

HO

_0

Syringic Acid
4-Hydroxybenzoic 0] Flowers, leaves
Acid OH

HO
4- Hydroxybenzoic Acid
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3,4-dihydroxybenzoic O Leaves
acid OH
HO
OH
3,4- dihydroxy benzoic Acid
Kaempferol Flowers
Apigenin Aerial Part, roots
Astragalin Leaves, Stem
Astragalin

Terpenoids and sterols

A. vasica extracts contain 23 terpenoids and
sterols, including steroids (sitosterol, Daucosterol,
B-sitosterol, vy-sitosterol, stigmasta-3,5-dien-7-
one, Daucosterol, and Epitaraxerol), terpenoids (-
carotene, neo andrographolide), triterpenoids (a-
amyrin, squalene, 3-alpha-Hydroxy-d-
friedoolean-5-ene), and tetra-terpen. Aside from

the roots, branches, and leaves, they were the most
often discovered. Sitosterol and B-sitosterol are
widely utilized in Chinese herbal medicine for
their heart-protective and anti-atherosclerotic
properties. Daucosterol
pharmacological

several
including

may have
effects,
neuroprotective, anti-inflammatory, antioxidant,
antidiabetic, and anti-cancer activities. B7-38L39]

Table no. 5: Terpenoids and sterols reported in Adhatoda vasica

Compound 1041

Structure

Plant Part
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Beta-Sitosterol

Seeds, Leaves

Epitaraxerol

Aerial Parts

Daucosterol

Daucosterol

Roots

Pharmacological Activities of Adhatoda Vasica
in Respiratory Disorders

A. vasica, also known as Justicia Adhatoda is a
plant that is really well known. People use it a lot
in medicine, like Ayurveda, Unani, and Siddha, to
treat breathing problems. This plant is part of the
Acanthaceae family. You can find it all over India
and Southeast Asia. The leaves of 4. vasica have
ingredients like Vasicine, Vasicinone, and
deoxyvasicine that make it good for treating
sickness. For a time, people have used A4. vasica to
help with cough, asthma, bronchitis, tuberculosis,
and other lung problems. Breathing problems are a

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

reason why people get sick and die all around the
world. Things like asthma, chronic obstructive
pulmonary disease, pulmonary fibrosis, bronchitis,
and allergic airway inflammation are all connected
to stress, inflammation, excessive mucus, and
blocked airways. Some herbal medicines can help
open up airways, reduce inflammation, and get rid
of mucus, so they are becoming popular as
alternative treatments. A. vasica is one because it
has many good effects on breathing problems,
which is why people are paying attention to A.
vasica'®
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Bronchodilator and Expectorant (Asthma and
Bronchitis)

A. vasica is really good at helping people breathe.
It has been used for a time to help with respiratory
problems. People have been studying 4. vasica for
60 years now. They have done lots of research,
including studies on people and tests in labs. A.
vasica is used to help with breathing problems.
The research on A4. vasica has shown that it is
effective in helping people with these conditions.
A. vasica has been studied in different ways,
including in labs and with people. A. vasica has an
important property that helps people breathe more
easily. This is because it has an effect. The things
that make this happen are vasicine and Vasicinone.
They help relax the muscles in the airways, which
makes it easier for air to get in and out of the
lungs.[43H44]

This is a deal for people with asthma and COPD.
These compounds help stop the airways from
getting too tight, which makes it harder to breathe.
Some studies have been done on 4. vasica. They
found out that it can really help people breathe
better. It does this by decreasing the amount of
resistance in the airways and making the lungs
work better. The way it does this is by affecting the
way histamine works in the body, which can make
the airways get too tight. It also helps relax the
muscles in the trachea, which i1s the tube that
carries air to the lungs. 4. vasica is really good at
doing this, which is why it is so helpful for people
who have trouble breathing. [*°]

When guinea pigs have trouble breathing because
of acetylcholine and histamine, a special liquid
made from plants called an extract can help. This
liquid was given to the guinea pigs in amounts of
250 milligrams, 500 milligrams, and 750
milligrams per kilogram of their body weight. The
results showed that this liquid can stop the
breathing problems, and it worked as well as
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another medicine called ketotifen, which was
given at a dose of 1 milligram per kilogram. The
ethanolic extract really helped the guinea pigs with
their breathing, just like ketotifen did. In a study
on mice with allergic asthma caused by an OVA
allergen, a special liquid extract was given to the
mice. This liquid extract was made from a plant. It
was given in a dose of 130 mg per kilogram of
body weight. The results showed that the extract
greatly reduced the airway resistance and
inflammation in the mice. #6+47]

The symptoms of asthma were greatly reduced in
people who took part in trials using Vasa Avaleha.
The trials used two preparations of Vasa Avaleha
called Swarasa and Kwath. The results showed
that both preparations were effective. The Swarasa
preparation was better at relieving symptoms and
improving blood parameters. In another study on
rats, the researchers found that a herbal compound
called Pentapala04 could reduce lung damage.
This compound contains a plant called 4. vasica.
The rats were given a substance that caused lung
damage. When they were also given the
Pentapala04 compound, the damage was reduced.
The compound helped to keep the lung cells
healthy and prevented damage. [*®)

A new medicine called RLX was made from a
plant compound called vasicine. The researchers
changed the chemical structure of vasicine to
create RLX. They found that RLX was effective in
preventing the release of histamine, a substance
that can cause asthma symptoms. The RLX
medicine was given to mice in a dose of 10-20 mg
per kilogram of body weight. It was found to be
effective in reducing the symptoms of asthma. The
RLX medicine was compared to another medicine
called disodium cromoglycate plus aminophylline.
It was found to be just as effective, but with the

added benefit of being effective when taken orally.
[49],[50]
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Anti-tussive (Cough Suppressant)

The good thing about A. vasica is that it helps to
calm down the irritation in the breathing passages.
This is why it stops coughing. People use products
made from this plant to help with cough and sore
throat. Some studies have been done to check how
well 4. vasica works. These studies show that the
part of the plant that has compounds helps to
reduce how often and how bad a cough is. This was
tested on animals that were made to cough on
purpose. The results are good for people who have
a cough. 4. vasica can help to make a cough better.
It works well for cough. When rabbits and guinea
pigs are made to cough using machines or
electricity, the extract given through a works 1/20
to 1/40 as well as codeine. In guinea pigs, the
extract given by mouth showed similar cough-
suppressing activity to codeine when they were
exposed to irritating aerosols. In a cough model
using acid, a substance called arabinogalactan
from A. vasica reduced coughing by 67%, which
is close to the 62% reduction seen with codeine.
Petroleum ether extract reduces secretions by
78.5%, 47%, and 36% in cases. It also increases
the fluid in the tract more than ammonium chloride
and eucalyptol. P1H52HS3L54155]

Anti-inflammatory

The anti-inflammatory effect of carrageenan and
formalin was looked at in rat paws. This was done
using an extract of Vasaka. The amount used was
200-400 mg/kg. It was given by mouth. The study
found that this extract had a strong anti-
inflammatory effect. Vasicine is the thing in
Vasaka that helps with this. It is an alkaloid. It has
anti-inflammatory properties. The hen's egg test
was also used to assess the effectiveness of the
methanolic extract of Vasaka. This test showed
that the extract had a lot of inflammatory activity.
This is because it contains saponins and alkaloids
such as vasicine. The Vasaka extract is really good
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at reducing inflammation. The anti-inflammatory
effect of Vasaka is very strong. 3¢

The researchers looked at how the plant might
reduce inflammation. They used the water part and
the butanol part of the plant to see what would
happen to the things that arachidonic acid makes.
The study showed that the water part of the plant
stops the acid pathway from working. It does this
by stopping one of three things: cyclo-oxygenase,
thromboxane, or platelet-activating factor. So the
study figured out how the plant really reduces
inflammation. The water part of the plant extract
is very good at stopping acid from making bad
things through the cyclo-oxygenase pathway. The
butanol part of the plant extract is good at stopping
two bad things: the thing that makes collagen get
all stuck together and the platelet-activating
factor.[’7!

The anti-inflammatory activity of Vasaka is
because it has a lot of constituents. These include
Vasicine, Vasicinone, Vasicine acetate, 2-acetyl
benzyl amine, and Vasicinolone in Vasaka. Singh
and Sharma found out in 2013 that the part of
Vasaka that is made with chloroform has high anti-
inflammatory activity. This is compared to parts of
Vasaka when it comes to reducing swelling in the
paws of rats. Another study showed that 4. vasica,
which is also known as Vasaka, has anti-
inflammatory activity. This is because it helps with
brain problems that come from diabetes in rats.
The changes in how the rats behave and in their
body chemistry show that Vasaka really does have
inflammatory properties. The parts of the plant that
are made with water and alcohol have a big effect
on reducing inflammation. This is compared to a
standard drug called diclofenac. When Vasaka is
used in the amount it has a big effect, and the
results are very good. Vasaka has a lot of
Vasicinone, and

constituents, like vasicine,
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vasicine acetate, that make it a good anti-
inflammatory agent. [38+5]

Anti-Tuberculosis:

A. vasica is really good at fighting tuberculosis, the
kind that is hard to treat with regular medicine.
This is a deal because these tough strains of M.
Tuberculosis are a huge problem for people's
health all around the world. We can see that A.
vasica works because of computer simulations that
show how it interacts with the bacteria and also
from experiments done in a lab. 4. vasica has a lot
of potential to help with tuberculosis, and this is
very important when it comes to dealing with M.
Tuberculosis that is resistant to many drugs. [*°+61]
The medicines used to treat tuberculosis have

some problems because of multidrug-
Mycobacterium tuberculosis. The leaf aqueous
extract was tested in a lab to see if it could work
against  multidrug-resistant ~ Mycobacterium
tuberculosis. In Ayurveda, people use remedies to
fight tubercular bacteria. One of these remedies is
made from Vasaka flowers. Researchers found
that using oil from Vasaka can stop Mycoplasma
tuberculosis from growing in a lab. A team gave a
coupon called MB105 to people in Garhwal, which
is in Uttarakhand, India. They used a method
called disk diffusion to test Vasaka. Found that it
is very good at fighting tuberculosis. A time ago,
in 1955, Barry et al discovered that 4. vasica can
stop Mycobacterium tuberculosis from growing.
This happens because Vasaka has something
called vasicine, which helps increase the level of
lysozyme and rifampicin in the bronchioles. This
makes Vasaka a useful tool in the fight against
tuberculosis. Vasaka is really good at fighting

tuberculosis because of the way it works. (621631

Valasicoline, Vasicolinone, Vasicinone, vasicine,
triterpenes, and Anisotine are the things that help
fight tuberculosis in the plant. These things are
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really good at fighting tuberculosis. The enzyme
called beta-ketoacyl-(acyl-carrier-protein)
synthase III is important for the structure. How
often do tuberculosis bacteria occur? When we use
a lot of extracts like 100g/ml, we see a big decrease
in the ability of microbes to form colonies. The
effective parts of Vasaka are vasicine acetate and
2-acetyl benzylamine. These were tested on
bacteria that are resistant to many drugs. The
alkaloids from Vasaka work with the beta-ketoacyl
acyl-carrier protein synthase III
Medicines that fight tuberculosis target these
protein molecules. The study found that vasaka is

enzyme.

an alternative to testing on animals, which can be
very expensive. Vasaka is a plant that has
Valasicoline, vasicolinone, Vasicinone, vasicine,
triterpenes, that help fight
tuberculosis.

and Anisotine

1. Recommendations for Future Research

Based on the findings of the present study, the
following directions are proposed for further
development. UV-protective amber packaging
should be adopted as standard to protect light
sensitive herbal constituents and prolong shelf life.
Long-term stability studies under real-time and
accelerated ICH conditions should be conducted to
establish a validated shelf-life claim. Advanced
analytical techniques, including
spectrophotometry and HPLC, should be
employed to quantify flavonoid and catechin
content and ensure batch-to-batch consistency.
Clinical studies should be undertaken on a broader
population to assess improvements in skin
hydration, texture, and protection against
environmental damage. Optimised extraction
protocols — including ultrasound-assisted or
supercritical fluid extraction — may further
maximise bioactive yield. Exploration of nano-
emulsion or liposomal delivery systems offers a
promising avenue for enhancing penetration and
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bioavailability. Finally, scale-up feasibility and
industrial-grade quality control protocols should

be established

in preparation for potential

commercialisation.
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