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ARTICLE INFO ABSTRACT

Published: 05 Mar 2026 Fast dissolving tablets (FDTs) are solid oral dosage forms designed to disintegrate
Keywords: rapidly in the oral cavity without the need for water, thereby enhancing patient
natural superdisintegrants, compliance, especially in pediatric, geriatric, and dysphagic populations. The
Fast dissolving tablets performance of FDTs is largely governed by the efficiency of superdisintegrants
(FDTs ), synthetic incorporated into the formulation. Although synthetic superdisintegrants such as
superdisintegrants croscarmellose sodium, crospovidone, and sodium starch glycolate are widely
DOL employed, growing interest in sustainability, biocompatibility, and cost-effectiveness
10.5281/zenodo.18872253 has directed attention toward natural gums derived from plant sources. Natural

polysaccharides including guar gum, xanthan gum, locust bean gum, fenugreek
mucilage, okra mucilage, and Plantago ovata mucilage exhibit intrinsic swelling,
hydration, and wicking properties suitable for rapid tablet disintegration. This review
critically examines the physicochemical characteristics, disintegration mechanisms,
structure function relationships, modification strategies, comparative performance with
synthetic agents, safety considerations, and regulatory aspects of natural gums used in
FDT formulations. Emphasis is placed on mechanistic understanding, swelling kinetics,
excipient drug compatibility, and formulation optimization. The review also highlights
current limitations and future research directions aimed at enhancing the performance
consistency and industrial applicability of natural superdisintegrants.

INTRODUCTION China, Australia, southeast Asia, Andia, Sri
Lanka, and pacific islands. It thrives in sandy soils,
coastal region, and riverbanks.The most widely
utilized part of the plant are the leaves, flowers,

Vitextrifolia L.(Nalla Vavili / Nirnochi) is a
medicinal shrub belonging to the family
Lamiaceae (formerly Verbenaceae). The plant,
often referred to as the three-leaved chaste tree, is
found in tropical and subtropical areas, including

fruits, stems and roots. The Vitex trifolia has
historical been used to treat inflammation, pain,
fever, rheumatism, headaches, respiratory
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condition, and infection in ayurvedic, siddha,
Unani, and folk medicine systems. Its biological

properties, such as it is antiproliferative,
antiangiogenic, antioxidant, Wound healing,
antimicrobial, antipyretic, immunomodulatory,

anti-asthmatic, anti-inflammatory, and
antihypertensive effects, have been the subject of
pharmacological investigations.
Numerous bioactive substances including as
flavonoids (casticin, artemetin, and luteolin),
terpenoids, phenolic compounds, sterols, and
essential oils, have been identified by
phytochemical analyses of trifolia.
Numerous phytoconstituents have been shown to
havevasoprotective,  anti-inflammatory,
antioxidant properties that are directly related to
cardiovascular health.

numerous

vitex

and

PLANT PROFILE:

Figure 1: Vitex trifolia

1. Botanical classification:
. Kingdom: Plantae

J Clade: Angiosperms

o Clade: Eudicots

. Order: Lamiales

J Family: Lamiaceae
(formerlyVerbenaceae)

. Genus: Vitex

. Species: Vitex trifolia L.
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Morphological Description of Vitex trifolia

The fragrant perennial shrub or small tree Vitex
trifolia L. (family Lamiaceae, formerly
Verbenaceae) is found across tropical and
subtropical coastal areas. The plant has a bushy,
spreading habit and usually reaches a height of 2—
4 m.

Root: Strong anchoring and adaptability to sandy
and coastal soils are provided by the plant's well-
developed tap root system, which has many lateral
roots.

Stem: The stem is cylindrical, woody, upright,
heavily branched, and coated in fine pubescence in
its younger sections. Mature stems have distinct
internodes and nodes, are rough, and range in
colour from brown to greyish-brown. Older plants
have thin, slightly cracked bark.

Leaves: One of the species' primary characteristics
is its opposing, palmately complex, typically
trifoliate leaves. Lanceolate to elliptic-lanceolate
in shape, each leaflet is roughly 5-12 cm long and
2-4 cm wide. The base is cuneate, the apex is acute
to acuminate, and the leaf edge is complete. While
the lower surface is pale green with profuse silvery
or greyish pubescence, the upper surface is
glabrous and dark green. Because essential oils are
present, crushed leaves release a distinctive,
aromatic smell.

Inflorescence: The inflorescence is a densely
flowered, 10-20 cm long terminal or axillary
panicle or cyme. The axis of the inflorescence is
branching and pubescent.

Flowers: The zygomorphic, tiny, bisexual, and
ostentatious flowers range in colour from lavender
to bluish-purple. The calyx is pubescent, five-
toothed, and campanulate. The tubular corolla has
five uneven lobes. Four didynamous stamens with
exerted filaments are present. With a thin style and
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bifid stigma, the ovary is superior, bicarpellary,
and four-locular.

Fruit: The fruit is an ovoid to globose drupe that
is 4-6 mm in diameter. It is green at first and turns
black or purplish-black when it ripens. There are
four one-seeded pyrenes in the fruit.

Seeds: The stony endocarp encloses the tiny, hard,
brown seeds. They have low natural germination
rates and are not endospermic.

Cultivation And Propagation methods:
Seed Propagation

Seed Collection and Processing: In late summer
seeds are extracted from
completely ripe fruits. Seeds are carefully
separated, shade-dried. For
propagation, only seeds that are disease-free and in
good health are chosen.

or early winter,

and fruits are

Seed Dormancy and Germination: Due to
physiological and hard seed coat-related dormancy
problems, Vitex trifolia seed propagation has a
moderate degree of success. Germination 1is
frequently erratic and delayed.

Pretreatment Method:

To improve germination percentage, seeds may be
subjected to:

. Water soaking for 12—24 hours

. Mechanical or chemical scarification

. Treatment with gibberellic acid (GAs,
100-500 ppm)

. Warm stratification

> Advantages and Limitations

Propagating seeds is a cost-effective method of
preserving genetic variety. It is less suited for
commercial medicinal production, nevertheless,
because to its poor germination rates, lengthy
growth periods, and genetic diversity.
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Vegetative Propagation: Vegetative propagation
is preferred for medicinal plants as it produces
true-to-type plants with consistent phytochemical
profiles.

Stem Cutting Propagation Hardwood or semi-
hardwood stem cuttings with two to four nodes
that are 15 to 20 cm long are frequently utilised.
Root initiation is greatly improved by treatment
with rooting hormones such indole-3-butyric acid
(IBA, 500-2000 ppm). Cuttings are planted in
well-drained media, such as substrates made of
cocopeat, sand, or soil:sand:farmyard manure
FYM (1:1:1). In controlled humidity and moderate
shade, rooting usually takes three to five weeks.

Air Layering: Another efficient technique for
vegetative proliferation is air layering. Mature
branches are stripped of some of their bark, treated
with rooting hormones, and then covered with
damp sphagnum moss. Within four to six weeks,
roots begin to form, and then the layer is
separatedand moved. This approach is labour-
intensive and less appropriate for large production,
despite its great success.

Advantages of Vegetative Propagation:

Rapid multiplication, genetic homogeneity, and
early maturity are guaranteed by vegetative
methods. They work especially well for growing
medicinal plants, where uniformity in quality is
crucial.

Micropropagation (In-Vitro Propagation):

Explant Selection and Sterilization: Young
leaves, nodal segments, and shoot tips are
frequently utilised as explants. Cleaning with
running water is the first step in surface
sterilisation. Next, 70% ethanol and appropriate
sterilising agents, like sodium hypochlorite, are
applied.
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Culture Media and Growth Regulators: It is
common practice to propagate Vitex trifolia in
vitro using Murashige and Skoog (MS) medium.
Auxins like naphthalene acetic acid (NAA) and
indole-3-butyric acid (IBA) aid in root induction,
while cytokinins like benzylaminopurine (BAP)
encourage shoot growth.

Plantlets that have been
regenerated in vitro must be gradually acclimated

before being placed in field settings. When moved

Acclimatization:

to soil mixtures with sand and organic materials,
hardened plants exhibit high survival rates.

Advantages and Limitations: Rapid bulk
multiplication of disease-free plants and the
preservation of elite genotypes are made possible
by micropropagation. Nevertheless, it is costly,
technically complex, and needs qualified staff.

Comparative Evaluation

Methods:

of Propagation

Table 1: Comparative evaluation of propagation method

Propagation Method | Success Rate | Uniformity | Cost Suitability
Seed propagation Low—moderate Low Low Genetic studies
Stem cuttings High High Low Commercial cultivation
Air layering Very high High Medium Limited scale
Micropropagation Very high Very high High | Mass production & conservation

Macroscopic and microscopic evaluation:

Macroscopic evaluation:

In Vitex trifolia, the green leaves have resinous
glands tomentose below and 7-12 pairs of
terminals and supraaxillary lateral nerves with
panicles that are 5-26 cm long [1]. Three-foliolate
leaflets have grey-appressed petioles, are elliptic
or oblong-obovate, thin, and canaliculate, and
range in length from 0.5 to 3.5 cm.

Typically, the base is obtuse or acute to cuneate,
the margins are entire, the apex is acuminate, the
middle leaflets are 2.5-6.5x1-3.5 cm long, the
petiolules are 0.5 cm long, the lateral leaflets are
2.5-4.5x1-1.5 cm, the terminal leaflet is sessile,
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the lateral smaller, sessile, all glabrous above, very
densely white-tomentose below, base tapering;
common petioles 1.3—1.6 cm in length!?.

The stems are often procumbent, frequently rooted
at the nodes and annulate nodes, with 2.5-5 cm
long internodes that produce mats many meters in
diameter. The flowers are aromatic and have
pedicels that are 0.5—1 cm long. The silky hair is
called tomentose. The fruits of the Calyx
campanulate flower are 6 mm in diameter and
contain four tiny black seeds. The blooms are born
in panicles with purple to violet two-lipped
corollas®,

Macroscopic structures:

430 |Page



Dr. C. Girish1, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 3, 427-442 |Review

Figure 2: Macroscopic characters of vitex trifolia (Leaf, flower, fruit and leaf surface)

Microscopic evaluation:

The leaflet's smooth adaxial surface is 120 pm
thick between the ridges and 140 pm thick along
the ridged portion. thick and noticeable adaxial
epidermis rectangular cell and a
subepidermal layer with a thick wall and a thin
cuticle of 10 um. The thickness of the hypodermal
layer is 15 pm. It has a thick midrib. The epidermis
is a thin covering of tiny cells. The midrib's ground
tissue is made up of compact parenchyma cells
with spherical, thin walls!*l.

The vascular strand of the midrib's circulatory

with a

system is made up of many parallel rows of xylem,

each of which has a narrow parenchymatous space
between it. Each row of xylem is composed of
roughly six cells with thick walls and an angular
shape. The abaxial epidermis has dense non-
glandular trichomes and is narrow, while the
adaxial is round. There are four layers of
cylindrical cells that make up mesophyll. These
spongy parenchyma and palisade cells
progressively decreased in height as they moved
below.

Microscopic structures:

Figure 3: Microscopic characters of vitex trifolia leaf and stem.

2. Plant macroscopic and microscopic
evaluation:

N
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Table 2:Macroscopic and microscopic characters of leaves

Macroscopic character Microscopic character
140 pum thick along the
. ridged part of the leaflet
color Green Adaxial surface and 120 um thick in
between the ridges
Leaves 1-5 foliolate Adaxial epidermis Thick and prominent with
rectangular cell
Leaflets oblong-elliptic to oblanceolate or Subepidermal laver fairly thick walled with 10
obovate or almost round P Y um thin cuticle
Size 1.5-7% 0.8-4 Hypodermal layer 15 pm thick
Apex emarginate or roupded to acute or Midrib Thick
acuminate
Ground midrib Circular thin-walled
Leaves Base Cuneate to attenuate tissue compact parenchyma cells
Trichomes Dence non-glandular
Puberulous to glabrescent and + Four layers of vertically
glandular above, tomentose
Appearance . ) Mesophyll elongated narrow
beneath; petiole 0.6-3.3 cm long; =
. cylindrical cells
petiolules 1-20 mm long
Height of palisade
Taste Bitter and spongy Reduced gradually toward
the lower part
parenchyma cells
Table 3:Macroscopic and microscopic character of fruits
Macroscopic character Microscopic character
Colour Brownish black Colour of Dark brown
powder
Shape Nearly spherical Nong&zir;dular 28-48 um in diameter
Polar Two or three cells, hooked, 31-150
diameter(mm) 3:0-7.0 Exocarp cell pum in length
Fruit : - -
Equatorial Polygonal-like, with fine horny on
diameter(mm) 3.0-6.0 Mesocarp cell the surface
Rough white sand-like . Oval-like, densely covered with
Surface Sclereid .
protuberance large pits
Nearly elliptical, 36-100 pm in
Yellowish- green, Sclereid length and 16-50 um in diameter,
Calyx tomentose, covering 1/3 containing, calcium oxalate square
to 2/3 of surface crystal
Testa cell Polygon-like reticulocyte
TRADITIONAL USES: Chinese traditional medicine uses it as an anti-
inflammatory to treat eye pain, migraines, colds,
and headaches *!.cancer, and rheumatism. The
SN
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leaves have antiseptic, beriberi, diuretic, febrifuge,
eczema, ringworm, problems, spleen
enlargement, rheumatic pain, gout, abscess,
insecticidal, and antibacterial properties [¢l. They
can also be used to treat sprains, contusions, and

liver

swollen testicles!’in addition to controlling
population, nervine, cephalic, and emmenagogue
substances that increase blood flow in the pelvic
region and uterus, fruits, an acid alkaloid, and
colouring matter are used to treat amenorrhoea, the
common cold, headaches, watery eyes, and
mastitis.In Unani medicine, Vitex trifolia is used to
cure waning libido under the name sambhalu. The
inner bark is used to cure pulmonary TB, as well
as other conditions like rheumatism, sinusitis,
periodontitis, tracheitis, prosopalgia,
diarrhoea, expectoration, and decreasing blood
pressure. The roots have diuretic, insecticidal, and
antihelmintic properties.

chronic

PHYTOCHEMICAL CONSTITUENTS:

Polyphenolic substances, flavonoids, proteins,
tannins, phytosterols, and saponins are all present
in the plant. Phytochemical investigations of vifex
trifolia have found a wvariety of bioactive
chemicals, including as flavonoids (casticin,
artemetin, and luteolin), terpenoids, phenolic
compounds, sterols, and essential oils.

Fruit:

Fruits of Vitex trifolia consist 319 of essential oil,
Vitex trifolia A-G, monoterpenes along with
diterpenes, dihydrosolidagenone, beta-sitosterol-
3-O-glucoside, terpineol, alpha-pinene, 3,6,7-
trimethylquercetagetin [l hexanic,  and
dichloromethanic were extracted from stem [2],
The methyl-p-hydroxy benzoate was reported!!®,

15 compounds were isolated from Vitex trifolia.

8-10

Leaves and bark:
Leaves and bark contain an essential oil, flavones,
artemetin and 7-dimethyl artemetin ', friedelin,
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alkaloids.
Caryophyllene is the major sesquiterpene.
Vitricin, a new alkaloid, has been isolated from the
plant 5Witex trifolia contains palmiticacid, ethyl-
p-hydroxybenzoate, 3,4-dihydroxybenzoic acid,

and some non-flavonoids and

4-hydroxy-3-methoxybenzoic acid, caffeic acid,
hydroxyl ethyl cinnamate, luteolin, quercetin,
apigenin, casticin, and 3,6,7-
trimethylquercetagetin. It has been demonstrated
that several phytoconstituents contain antioxidant,
anti-inflammatory, and vasoprotective qualities
that are closely linked to cardiovascular health.
Oxidative stress and inflammation are two key
factors in platelet activation and aggregation.

Reactive oxygen species promote thrombus
formation and enhance platelet responsiveness.
Flavonoids and phenolic compounds found in
Vitex trifolia have the ability to scavenge free
radicals, inhibit inflammatory mediators, and
change enzyme systems such as the
cyclooxygenase and lipoxygenase pathway, which
suggests that Vitex trifolia may also be able to

inhibit platelet aggregation.

Flavonoids:

shows the several flavonoid subclasses found in
Vitex trifolia, such as flavones (entities 125-132),
flavonols (entities 133-142), and flavanones
(entities 143—-144). Among these, methoxylated
flavones—more especially, compounds 132 and
135-141—have drawn special attention.These
substances, which are distinguished by possessing
two to five methoxyl groups, have mostly been
found in polar extracts or fractions made from the
plant's fruits and leaves!'%).Certain methoxylated
flavones, such as vitexicarpin (compound 135),
artemetin (compound 138), and chrysoplenol D
(compound 140), have been isolated from the
seeds as a result of more research!!”!. As seen in
structures 126, 128-131, and 136-137, these
isolated compounds have been found to exist
either as free-standing molecules or in glucosidic
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form, frequently coupled primarily with glucose
units. Additionally, the plant's ethyl acetate extract
has been found to have a unique glucoside, the
neohesperidoside molecule, in a conjugated form
as quercetin 7-O neohesperidoside (compound
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1348 In addition to demonstrating Vitex
trifolia's chemical complexity, this variety of
flavonoid derivatives shows the plant's potential as
a source of diverse beneficial chemicals.
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Figure 4: Biosynthesis pathway of flavonoids

Iridoids:

The skeletal structure of iridoids, a broad class of
monoterpenoids, is made up of a cyclopentane ring
fused with a six-membered ring that contains an
oxygen atom. This structure is referred to as the
iridane skeleton. These substances are usually
found in plants alongside sugar molecules,

converting them to glycosides and enabling
classification!!”). Different from the folding seen in
monoterpenoids, geraniol undergoes a special
folding process to produce the iridoid system.
Over a thousand distinct natural iridoids are
known to exist, and structural variations mostly
result from alterations stereochemistry,
hydroxylations, and esterifications 121,
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Terpenoids:

0
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Monoterpenoids and sesquiterpenoids
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Iridoids and their associated glycosides
(metabolites 1-10) make up the majority of Vitex
trifolia monoterpenoids. In addition to the iridoids,
the fruits have been shown to contain an acyclic
monoterpenoid called vitexoid 2!, which is a
distinctive metabolite of Vitex trifolia®®!. The
fruits contained only two aromadendrane-type

sesquiterpenoids (16 and 17) 23,

Diterpenoids

TheVitex trifolia fruits and leaves can be
considered as a rich source of cyclic diterpenes,
predominantly containing monocyclic,
bicyclic(labdane, halimane, clerodane), and
tricyclic (abietane) skeletons. Notably, a variety of
chromatographic procedures were used to separate
each of these chemical kinds from semi-polar
fractions or semi-polar soluble extracts (acetone,
ethyl acetate). Among other phytochemicals,
labdane diterpenoids (18—70) have been shown to
be the most abundant, with 53 derivatives.

The remaining metabolites of the genus have been
found in aglycosylated form, with the exception of
two glycosylated diterpenoids (69 and 70).
Recently, four novel labdane diterpenoids,
vitetrolins A-D (4748, 20 and 54), were

discovered through phytochemical analysis of the
ethanol extract of Vitex trifolia fruits **). A cyano-
substituted pyrrole cyclic system (64—67) was
identified from the leaf's ethanolic extract
following additional research on the extraction of
Vitex trifolia labdane diterpenoid alkaloids. These
amazing metabolites may be produced by the
biosynthesis of geranylgeranyl pyrophosphate
(GGPP), ammonia, and an amino acid.

Triterpenoids and phytosterols

In Vitex trifolia, the most abundant subclasses of
triterpenoids identified are oleanane, ursane, and
lupane, with 92 to 110 representative compounds.
Furthermore, compound 111, a metabolite with a
taraxerane structure, has been identified,
enhancing this species' chemical profile even
more[®). Three triterpenoid saponins (97-99)
derived from the leaves of Vitex trifolia have been
effectively identified by Mohamed et al. in
Frontiers in Pharmacology due to the quantity of
triterpenoids in their free form in this plant!?¢),
Ecdysteroids are of particular interest among the
many Vitex species because of their unique traits
that are useful in chemotaxonomy!?7!,
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PHARMACOLOGICAL ACTIVITIES:
Antiasthmatic activity:

Asthma is
inflammatory disease of the respiratory system.
Asthma prevalence rose globally as a result of

a common allergic and

immune system dysfunction and rising air
pollution 2% To promote AHR, activated Th2
cells will release an overabundance of cytokines.
Additionally, it will cause eosinophil infiltration,
which exacerbates lung inflammation and allergic
reactions. Cytokine causes mucus secretion and
goblet cell hyperplasia, which severely obstructs
the airways. For asthma to be improved, Th2 cell
activation must be done incorrectly 2!,

In another study, three compounds were isolated
from leaves of Vitex trifolia which were viteosin—
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A, vitexicarpin and vitetrifolin-E. Only viteosin-A
exhibited anti-tracheospasmolytic effect, though,
which is connected to asthma's reduction of
tracheal contraction (%, These substances can
stabilise the function of mast cell membranes and
are non-competitive antagonists of histamine.
After testing against Rat Basophilic Leukaemia
cells, which mimic mucosal mast cells (RBL-2H3)
generated by A Dinitrophenylated Bovine
Albumin (DNA-BS), vitexicarpin shown the
highest effect to block the histamine release when
compared to viteosin-A and vitetrifolin-E B!,

Anticancer activity:

Cancer is one of the major causes of death,
globally, with breast cancer as one of the most
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common occurrences in females. A flavonoid,
casticine or vitexicarpin is another name for
casticini. In addition to fruits, leaves, and aerial
parts, cacticin has also been detected in seeds.
Casticin generally causes cancer cells to undergo
apoptosis by a variety of mechanisms, including
apoptosis caused by proteins, reactive oxygen
species (ROS), caspase, tumour necrosis factor-
related apoptosis inducing ligand (TRAIL), and
mitochondria 2,

Through a variety of molecular pathways, carticin
causes apoptosis in a large number of cancer cell
lines. One of the mechanisms that has been
documented is the activation of caspase-3.
Apoptosis signal-regulating kinasel (ASK 1), c-
Jun N-terminal kinase (JNK), stimulation of death
receptors, and G2/M phase arrest are a few
examples [*3.Other than casticin, flavonoids that
have been identified from Vitex trifolia include
artemetin, luteolin, penduletin, and chrysosplenol-
D. These chemicals are bioactive components that
have the ability to block the G2/M phase of the cell
cycle and induce partial apoptosis. The majority
of the compounds are methoxylated flavonoids
known as anthocyanins, and neither the cell cycle
inhibitory impact nor the anticancer effects of
compounds 1 and 4 have been reported. An
antioxidant flavonoid called anthocyanin has the
ability to block NF-0B, which stops the
development of cancer.

Antioxidant activity:

The secondary metabolites found in many plant
sections, such as tannins, phenols, and alkaloids,
give plants their medicinal qualities.Because of
their redox characteristics, phenols give plants
antioxidant qualities. Phenols have the ability to
reduce, donate hydrogen, quench singlet oxygen,
and chelate metals. Two important classes of
substances that function as principal antioxidants
or free radical scavengers are flavonoids and
tannins. Anthocyanin is a flavonoid and
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antioxidant that is expressed when a plant's
chlorophyll is damaged by excessive heat 34,
Carotene > flavonoids > ascorbic acid > total
anthocyanins are the antioxidant phytochemicals
that are said to have a good relationship with
reducing capabilities. High antioxidants such
tannins, saponins, and an adequate quantity of
alkaloids, phenols, and flavonoids are found in
Adhatoda vasica and Vitex negundo. This implies
that the phytochemical components of these plants
have a high level of overall antioxidant activity
and reducing power (22). Additionally, Vitex
trifolia has high concentrations of phenols,
alkaloids, flavonoids, and saponins, all of which
have antioxidant properties [**. Oxidative stress
pathways, including pertaining  to
inflammatory processes brought on by the virus's
action, may be the most important aspect of
coronavirus infections to be investigated. Hence,
demonstrating the advantageous impact of
antioxidants.

those

Wound healing activity:

The potential for wound healing was examined in
the ethanol leaf extracts of Vitex altissima and
Vitex trifolia. Both extracts had notable wound-
healing efficacy, according to the study. Vitex
trifolia demonstrated optimum healing activity by
showing shorter epithelization times and increased
wound contraction in contrast to V. altissimal®®],

Anti-inflammatory activity:

The leaf extract of Vitex trifolia was explored for
its role on nociception and found that it was
effective in ameliorating pain. This study showed
that Vitex trifolia had antinociceptive properties
and enhanced such properties by combining it with
common analgesics. On an acute model of
inflammation, a dose-dependent
inflammatory effect was also documented P71,

anti-
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Acute and chronic models of inflammation,
including granuloma pouch, carrageenan-induced
paw oedema, and formaldehyde-induced arthritis,
were used to investigate an aqueous extract of
Vitex trifolia leaves. The production of paw
oedema and exudates was significantly inhibited,
according to the results ¥l Using common
nociception models, such as the tail immersion test
and the acetic acid-induced writhing method, the
antinociceptive potential of Vitex trifolia was
investigated. There was a noticeable decrease in
the quantity of writhes in the acetic acid-induced
writhing method. The latent period to remove the
tail was also noted in the tail immersion method.
Significant  antinociceptive  efficacy = was
demonstrated by rats given the highest dose (400
mg), indicating that Vitex trifolia Linn. effectively

improves both central and peripheral nociception
[39]

Antibacterial activity:

The leading cause of death is infectious disease,
which is treated with a variety of medicinal plants.
The anti-infective chemical components of Vitex
species have been the subject of multiple
reports*’), Since secondary metabolites have the
ability to regulate these antibiotic-resistant human
infections, they may also be responsible for the
antibacterial action*!). In a different investigation,
the majority of the bacterial isolates were
suppressed by Vitex trifolia. Because the methanol
extract contained certain active ingredients, it was
more effective than the ethanol and ethyl acetate
extracts. Because methanol is polar, it extracts the
active ingredients from plant parts more
effectively than other solvents. Because gram-
positive bacteria are more susceptible to a range of
antibiotics than gram-negative bacteria, whose cell
walls are constructed similarly to other biological
membranes, the extracts are also more effective
against gram-positive bacteria than gram-negative
bacteria.
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Antivirial activity:

In an in vitro test, Vitex trifolia showed strong
antiviral activity against Herpes simplex and
Molluscum  contagiosum,  with  effective
concentrations of roughly 0.25 pg/mL and 0.5
pg/mL, respectively, at a 0.4 pg/mL concentration.
Crucially, this antiviral effectiveness was attained
without resulting in appreciable harm. These
results demonstrate Vitex trifolia'spotential as a
viable natural source for creating secure and strong
antiviral medications. Our knowledge of Vitex
trifolia’s therapeutic potential in antiviral therapies
might be improved by more research into the
particular bioactive compounds and their modes of
action, as well as more extensive clinical
applications [42],

Anti-malaria activity:

The antimalarial potential of extracts from 70 plant
species, covering 62 genera and 34 families, was
assessed in a study that used semi-structured
questionnaires and informant interviews to collect
information about plants linked to malaria and
associated symptoms. According to the findings,
the Solanaceae family was most often mentioned,
with seven plants exhibiting
antimalarial qualities. Notable outcomes were
noted in the Laminaceae family, particularly in the

encouraging

antimalarial properties of Vitex negundo L. and
Vitex trifolia L., which were documented to treat
malaria in the Soon Valley region of Pakistan.
These results highlight the ethnobotanical
significance of specific plant species in
communities due to their possible antimalarial
qualities 3],

Anti-HIV activity:

The effect of 80% ethanol and aqueous extracts
from 20 Thai medicinal herbs on HIV type 1
reverse transcriptase activity was examined in a
study. The findings showed that at a concentration
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of 200 pg/mL after one hour of incubation, the
aqueous extracts of Vitex glabrata R. Br. (branch),
Vitex trifolia (aerial part), and Vitex negundo L.
(aerial part) demonstrated an exceptionally good
inhibition ratio (% IR) more than 90%. As a
positive control, doxorubicin hydrochloride
reduced HIV-1 RT activity by 98.3% at 1 mM.
Given their notable inhibitory effects on HIV-1
reverse transcriptase activity, our results imply
that certain extracts from Vitex trifolia, V.
glabrata, and V. negundo have a great potential as
candidates for additional research in the
development of anti-HIV medicines 4],

Hepatoprotective activity:

The ethanolic extracts of Vitex trifolia flowers
were tested for their hepatoprotective effects using
mice models and a carbon tetrachloride-induced
liver injury model. The hepatoprotective effect
was comparable to that of silymarin, a common
drug ). Biochemical tests on the serum revealed
a higher decrease in liver enzymes, including
serum glutamic-oxaloacetic transaminase, serum
glutamic  pyruvic  transaminase,  alkaline
phosphatase, gamma-glutamyl transpeptidase, and
total bilirubin; rodents treated with ethanolic and
aqueous extracts of Vitex trifolia also showed an
increase in total protein levels. Hepatic injury was
indicated by a notable increase in liver enzymes in
the nontreated group. Histopathological findings
showing normal hepatic architecture with few fatty
lobules further corroborate Vitex trifolia's
hepatoprotective activity, indicating that it
provided substantial protection against CCl4-
induced hepatocellular injury.

CONCLUSION

Vitex trifolia L. is a significant medicinal shrub
widely used in traditional medical systems and is
increasingly supported by scientific evidence. Its
comprehensive phytochemical profile includes
flavonoids, iridoids, diterpenoids, triterpenoids,
{%5) INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES
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phenolic compounds, and essential oils, along with
well-documented botanical and pharmacognostic
characteristics. These bioactive constituents
contribute to its broad spectrum  of
pharmacological activities. Experimental studies
have demonstrated significant anti-inflammatory,
antioxidant, antibacterial, antiviral,
hepatoprotective, anticancer, antiasthmatic, and
antiplatelet properties. The anti-inflammatory and
antioxidant effects, particularly those mediated by
flavonoids such as artemetin and luteolin.
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