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Parijat, is a medicinal plant belonging to the family Oleaceae
and has an important place in traditional systems of medicine.
Different parts of this plant have been traditionally used for
health

inflammation, arthritis, and certain skin disorders. Scientific

managing various conditions, including fever,
investigations have identified several groups of phytochemicals
in the plant, including iridoid glycosides, flavonoids, phenolic
compounds, sterols, and terpenoids. These constituents have
been investigated for a range of pharmacological activities,
such as antioxidant, anti-inflammatory, antimicrobial,
hepatoprotective, and antimalarial effects. However, the
molecular mechanisms responsible for many of these activities
are not yet fully understood. Network pharmacology provides a

systematic approach to exploring the possible relationships

between multiple plant-derived compounds, molecular targets, and disease-associated
biological pathways. This review aims to critically examine the phytochemical composition
and reported pharmacological properties of N. arbor-tristis, with particular emphasis on the
application of network pharmacology in understanding its multi-target therapeutic
mechanisms. It also discusses the potential role of compound-target network analysis,
protein—protein interaction studies, pathway enrichment, and molecular docking in

identifying promising bioactive constituents for further investigation. In addition, the review
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highlights important research gaps, including variations in phytochemical composition,
limited mechanistic evidence, insufficient pharmacokinetic information, and the need for
systematic toxicity assessment. Integrating phytochemical research with network
pharmacology may help prioritize compounds for experimental validation and guide future
natural-product drug discovery. Nevertheless, computational predictions must be supported

by appropriate laboratory studies before therapeutic applications can be established.

KEYWORDS: Nyctanthes arbor-tristis; Harshingar; Parijat; phytochemicals; network
pharmacology; molecular targets; pharmacological activities; molecular docking; pathway

analysis; drug discovery.

INTRODUCTION

Medicinal plants have been an important part of traditional healthcare for centuries. They
contain a wide range of naturally occurring chemical compounds that may contribute to
different biological activities. In recent years, scientific interest in medicinal plants has
increased because researchers are exploring their chemical composition, pharmacological
properties, and possible applications in the development of new therapeutic agents. The study
of plant-derived compounds can provide valuable information about their biological effects
and help identify promising candidates for further pharmaceutical research. However, the
effectiveness and safety of any plant-based preparation must be established through

appropriate scientific investigations.

Nyctanthes arbor-tristis L., commonly known as Harshingar, Harsingar, or Parijat, belongs to
the family Oleaceae. It is a flowering plant widely recognized for its traditional medicinal
importance. The plant is known for its fragrant flowers, which bloom at night, and its leaves,
seeds, bark, and roots have also been used in traditional medicinal practices. Different parts
of the plant have been associated with the management of conditions such as fever, joint
discomfort, inflammation, and certain skin problems. These traditional applications have
encouraged researchers to investigate the plant's phytochemical composition and biological
properties. Nevertheless, traditional use alone does not establish clinical effectiveness, and

further scientific evidence is necessary to understand its therapeutic value.

Phytochemical investigations of N. arbor-tristis have reported several groups of naturally
occurring compounds, including iridoid glycosides, flavonoids, phenolic compounds, sterols,

and terpenoids. The composition of these compounds may vary according to the plant part,
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geographical origin, harvesting conditions, and extraction method. Some reported
constituents have been investigated for antioxidant, anti-inflammatory, antimicrobial,
hepatoprotective, and antimalarial activities. These findings suggest that the plant may
contain compounds of interest for pharmacological research. However, the activity observed
with a crude extract cannot automatically be attributed to an individual constituent, because
several compounds may contribute to the overall response. Therefore, identifying the active
constituents and understanding their possible mechanisms of action are important steps in the
scientific evaluation of this medicinal plant.

Conventional drug discovery often focuses on identifying a specific compound that acts on a
particular biological target. Although this approach has contributed significantly to
pharmaceutical development, it may not fully explain the complex effects of plant extracts
containing numerous chemical constituents. In some cases, different compounds may interact
with several proteins and influence interconnected biological pathways. Understanding these
relationships requires an approach that considers the interactions between chemical

compounds and biological systems rather than examining each component in isolation.

Network pharmacology has emerged as a useful research approach for investigating these
complex relationships. It combines information from phytochemistry, pharmacology,
bioinformatics, systems biology, and computational analysis to explore possible connections
between bioactive compounds, molecular targets, biological pathways, and diseases.
Techniques such as compound-target network construction, protein—protein interaction
analysis, Gene Ontology enrichment, and pathway analysis can help researchers identify
potentially important targets and biological processes. When used alongside molecular
docking, these methods can also help investigate whether selected compounds may interact
with particular proteins. However, computational predictions provide hypotheses rather than
definitive proof of biological activity, and their reliability depends on the quality of the

available data and subsequent experimental validation.

Applying network pharmacology to N. arbor-tristis may provide a broader understanding of
its reported pharmacological activities. By integrating information about its phytochemical
constituents with available evidence on molecular targets and disease-associated pathways,
researchers can examine possible mechanisms underlying its biological effects. This approach
may also help prioritize compounds for further investigation and identify areas where existing

evidence is incomplete. For example, a compound reported in Harshingar may be examined
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for its possible relationship with inflammatory signaling proteins, but any predicted
interaction must be distinguished from a mechanism demonstrated experimentally. Similarly,
the identification of a potential molecular target does not establish that the plant or its extract
can treat the associated disease in humans.

Despite the growing interest in medicinal plants, several challenges remain in translating
phytochemical findings into useful therapeutic candidates. Differences in extraction
procedures and analytical techniques can make results difficult to compare between studies.
In addition, the concentration of individual compounds, their absorption and metabolism,
their safety profiles, and their biological availability may influence their practical value.
Many reported pharmacological effects also require confirmation through well-designed
experiments. Addressing these limitations is essential for distinguishing promising research

findings from claims that are not yet sufficiently supported.

Taxonomical classification

Taxonomic category | Classification

Kingdom Plantae

Division Tracheophyta

Class Magnoliopsida

Order Lamiales

Family Oleaceae

Genus Nyctanthes

Species Nyctanthes arbor-tristis L.

Vernacular Names

Language | Common name
English Night-flowering jasmine, coral jasmine
Hindi Harshingar, Harsingar
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Sanskrit Parijata, Sephalika

Bengali Seuli, Shefali

Kannada | Parijata

Tamil Pavazhamalli, Paarijaatham
Telugu Parijatamu

Traditional use and Ethnomedical uses

Nyctanthes arbor-tristis L., commonly known as Harshingar or Parijat, has been used in
traditional medicine for generations. Different parts of the plant, including the leaves,
flowers, seeds, bark, and roots, are valued in traditional healthcare practices. In Ayurveda and
various folk medicine systems, the plant has been used for complaints associated with fever,
inflammation, joint pain, digestive problems, and skin disorders. Its long history of medicinal
use has encouraged researchers to investigate its chemical constituents and possible

pharmacological properties.

The leaves are among the most commonly used parts of the plant in traditional medicine.
Leaf preparations have traditionally been used for fever, joint discomfort, rheumatism, and
conditions associated with inflammation. In some communities, leaf juice or decoctions have
also been used for digestive complaints and intestinal worm infestations. These applications
have attracted scientific interest because researchers are investigating whether particular

compounds in the leaves may contribute to the reported biological effects.

The flowers are valued for their fragrance and have also been used in traditional remedies.
Ethnomedicinal accounts describe their use for certain digestive complaints, skin conditions,
and other health-related purposes. In some traditional practices, flower preparations have also
been associated with calming effects. However, the specific uses and preparation methods

vary among communities and should not be considered standardized treatments.

The seeds have traditionally been used for selected skin and scalp conditions, including
complaints associated with hair loss. Some traditional practices also describe their use against
intestinal parasites. The bark and other plant parts have been mentioned in folk remedies for
respiratory complaints and other conditions. Such uses demonstrate the diversity of
traditional knowledge associated with the plant, although the evidence supporting individual

applications differs considerably.

Overall, the traditional use of Harshingar provides a starting point for pharmacological

research. Nevertheless, historical use alone cannot establish the safety, appropriate dosage, or
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clinical effectiveness of a plant preparation. Scientific studies are required to determine which
constituents contribute to particular effects and whether these effects can be reproduced under

controlled conditions.

Ethnomedicinal Uses

Ethnomedicinal research examines how different communities use plants for healthcare and
how this knowledge is passed from one generation to another. Nyctanthes arbor-tristis is an
important example because its different plant parts have been used in several regional

medicinal traditions, particularly across South Asia.

In Indian folk medicine, leaf preparations have traditionally been used for intermittent fever,
joint pain, rheumatic complaints, and sciatica. Some communities have also used the leaves
for digestive disturbances and intestinal worm infestations. The bitter taste of the leaves is a
characteristic often mentioned in traditional descriptions. However, the preparation, amount

used, and duration of use may differ considerably between regions.

In certain traditional practices, fresh leaves are applied externally to affected skin areas,
including sores and other inflammatory complaints. The flowers have also been used in folk
remedies for skin-related and digestive problems. Reports from different communities
describe additional uses of the plant for cough, respiratory discomfort, and selected liver-
related complaints. These applications represent ethnomedicinal observations rather than

confirmed clinical indications.

Traditional records from parts of South and Southeast Asia also describe the use of
Harshingar as a remedy for fever and parasitic diseases. Some reports mention its use in
managing malaria-related fever. Such historical observations have encouraged scientific
investigations into the plant's possible antipyretic, anti-inflammatory, and antiparasitic
properties. However, traditional use should not replace established medical treatment for

malaria or other serious infections.

The medicinal use of Harshingar illustrates the relationship between traditional knowledge
and modern natural-product research. Information gathered from local communities can help
researchers identify plant parts and biological activities worthy of further investigation. When

combined with phytochemical analysis, pharmacological testing, and network pharmacology,
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this information may help generate hypotheses about the compounds and molecular targets

associated with particular biological effects.

Despite its traditional importance, further research is needed to establish the safety, dosage,
pharmacokinetic properties, and clinical relevance of individual preparations and isolated
compounds. Careful documentation of traditional practices, botanical authentication, and
scientifically controlled studies will be important for evaluating the plant's potential

contribution to future drug discovery.

Phytochemical Composition

S.NO | Phytochemical Potential Biological Activity
1 Flavonoids Antioxidant and anti-inflammatory
2 | Phenolic compound | Antioxidant
3 | Tannis Astringent and potential antimicrobial
4 | Alkaloids Various pharmacological activity
5 | Terpenoids Potential anti-inflammatory activity
6 Iridoid glycosides | Potential anti-inflammatory and other biological effects
7 | Abortristosides Investigated for pharmacological properties
8 Nyctanthic acid Repoted plant constituent under phytochemical investigation

1-Flavonoids: Flavonoids are naturally occurring plant compounds known for their
antioxidant properties. They may help protect cells from oxidative damage and contribute to
the biological activities of Harshingar.

2-Phenolic Compounds: These compounds are important secondary metabolites that can
neutralize free radicals. They are studied for their possible antioxidant and anti-inflammatory
effects.

3-Tannins: Tannins are polyphenolic compounds found in several plant parts. They possess
astringent properties and may contribute to the antimicrobial activity of plant extracts.
4-Alkaloids: Alkaloids are nitrogen-containing natural compounds that may exhibit various
biological activities. Their presence and concentration in Harshingar extracts depend on the
plant part and extraction method.

5-Terpenoids: Terpenoids are plant metabolites investigated for their potential anti-
inflammatory, antioxidant, and other pharmacological effects.

6-1ridoid Glycosides: These compounds are important constituents reported in Nyctanthes
arbor-tristis. They have attracted scientific interest because of their potential medicinal

properties.
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7-Arbortristosides: Arbortristosides are bioactive constituents associated with Harshingar

and have been investigated for their possible pharmacological effects.

8-Nyctanthic Acid: Nyctanthic acid is a reported constituent of Harshingar that has received

attention in phytochemical studies.

9-Essential Oils: Certain plant parts may contain volatile compounds that contribute to their

characteristic aroma. Their composition varies according to the plant part and extraction

technique.

Bioactive compounds

Bioactive . Reported plant | Potential pharmacological
S.no Chemical class -
compound part Activity
Antileishmanial, anti-
1 | Arbortistoside A Ir|d0|d_ Seeds mfl_ar_n_ma?ory ar_ld anticancer
glycosides activities investigated
experimentally
5> | Arbortistoside B Ir|d0|d_ Seeds Pot_enfual anti- mfla_m_n_]atory and
glycosides antileishmanial activities
3 | Arbortistoside C Ir|d0|d_ Seeds Investigated for pote_nt_lgl
glycosides pharmacological activities
Calceolariosides | Phenylethanoid Potential antileishmanial
4 . Leaves L
A glycoside activities
5 | pB-Sitosterol Phytosterol Leaves Pot_er_lt_lal Anti-inflammatory
activities
6 | Oleanolic acid Triterpenoid Leaves Potential antl-_lnflam_m_a_tory and
hepatoprotective activities
. . . Leaves and other Potential antioxidant and anti-
7 | Ursolic acid Triterpenoid reported plant . L
oart inflammatory activities
Astragalin
_ Flavonoid Flavonoid glycoside
8 | Astragalin lvcosides Leaves Leaves
gy Potential antioxidant and anti-
inflammatory activities
Nicotiflorin
o Flavonoid Flavonoid glycoside
9 | Nicotiflorin lvcosides Leaves Leaves
aly Potential antioxidant and anti-
inflammatory activities
Reported in o .
10 | Quercetin Flavonoid phytochemical Antlomdant and anti-
inflammatory activities
study
Nyctanthin
Flower pigment
11 | Nyctanthin Flower pigment | Flower Flowers

Contributes to the characteristic
orange coloration of flowers
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D-Mannitol
Sugar alcohol
12 | D- Mannitol Sugar alcohol Leaves and Leaves' and flow.ers.

Flower Osmaotic properties;
pharmacological significance
depends on the
constituent; specific

13 | Nyctanthic acid | Organic acid Leaves and seed | pharmacological effects require
further evidence
Friedelin
Triterpenoid
14 | Friedelin Triterpenoid Leaves Leaves
Potential anti-inflammatory and
other biological activities
15 | Lupeol Pt_antacycl!c L eaves Pot_ent_lal antl-l_nf_la_mmatory and
triterpenoid antioxidant activities
Crocetin glycosides
: Carotenoid- Carotenoid-related compounds
Crocetin
16 : related Flower Flowers
glycosides o .
compound Antioxidant activity and other
potential biological effects
: Polyphenolic Leaves and Astringent properties and
17 | Tannins : L ) .
compound Flower potential antimicrobial activity
Iridoid glycosides
- Glycosides
18 Ir|d0|d_ Glycosides Leaves, seeds, Leaves, seeds and stem bark
glycosides and stem, bark . s
Potential anti-inflammatory and
other pharmacological activities

Pharmacological Activities

1. Anti-inflammatory Activity

Inflammation is a natural protective response of the body to infection, injury, or tissue
damage. However, prolonged or excessive inflammation may contribute to the development
of several health conditions. Nyctanthes arbor-tristis has attracted scientific interest because
extracts from different plant parts have demonstrated anti-inflammatory effects in

experimental investigations.

The anti-inflammatory activity of the plant may be associated with its iridoid glycosides,
flavonoids, and other secondary metabolites. These compounds are being investigated for
their ability to influence inflammatory mediators and cellular pathways involved in the

inflammatory response. Some experimental models have reported a reduction in

inflammation following treatment with plant extracts.
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From a drug-discovery perspective, the interaction of plant-derived compounds with
inflammatory signalling pathways is particularly important. For example, pathways involving
nuclear factor kappa B (NF-kB) and inflammatory cytokines could be investigated to
understand the mechanisms responsible for the observed effects. However, these mechanisms
should not be attributed to a particular Harshingar compound without direct experimental

evidence.

Overall, the anti-inflammatory properties reported for N. arbor-tristis support further
investigation of its phytochemicals. Additional studies are required to establish the active

constituents, effective concentrations, toxicity profile, and potential clinical applications.

2. Antioxidant Activity

Oxidative stress develops when the production of reactive oxygen species exceeds the body's
antioxidant defence capacity. Excessive oxidative stress can damage cellular components,
including proteins, lipids, and DNA. Natural products containing antioxidant compounds are
therefore widely investigated for their ability to neutralize free radicals and limit oxidative

damage.

Nyctanthes arbor-tristis contains several phytochemical groups that may contribute to
antioxidant activity, particularly flavonoids and phenolic compounds. These substances can
interact with free radicals through different chemical mechanisms, including electron or
hydrogen donation. Their activity depends on their chemical structures, concentrations, and

the experimental conditions used to evaluate them.

Antioxidant properties of plant extracts are commonly assessed using laboratory methods
such as the DPPH, ABTS, and ferric reducing antioxidant power assays. These methods
provide information about the ability of an extract to participate in specific antioxidant
reactions. However, results obtained from chemical assays do not necessarily demonstrate

antioxidant benefits in living organisms.

In further research, the relationship between the phytochemical composition of Harshingar
extracts and their antioxidant effects could be examined using chromatographic analysis and
biological models. Such investigations may help identify the compounds most strongly

associated with antioxidant activity.
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Therefore, the antioxidant potential of N. arbor-tristis represents an important area of
phytochemical research, although its relevance to human health requires additional

investigation.

3. Antimicrobial Activity

Antimicrobial resistance has become an important public health concern because some
microorganisms are becoming less responsive to commonly used medicines. This has
encouraged researchers to investigate plants as potential sources of new antimicrobial

compounds.

Extracts prepared from the leaves, flowers, and other parts of Nyctanthes arbor-tristis have
been examined for activity against selected microorganisms. Depending on the plant material,
extraction solvent, and test conditions, some extracts have shown inhibitory effects against

particular bacterial or fungal species.

The antimicrobial properties of the plant may be related to the combined effects of its
secondary metabolites. Phenolic compounds, flavonoids, and tannins are among the
phytochemical groups commonly investigated for their possible interactions with microbial
cells. Such compounds may affect cellular structures, enzymes, or other biological processes,
although the precise mechanism must be established for each active extract or isolated

constituent.

Common laboratory methods for evaluating antimicrobial activity include agar diffusion
assays, broth dilution methods, and minimum inhibitory concentration testing. These methods
help determine whether an extract inhibits microbial growth and, where appropriate, identify

the concentration required to produce an inhibitory effect.

Further studies should compare different plant parts, characterize the active constituents, and
evaluate their activity against clinically relevant microorganisms. Researchers must also
investigate toxicity and selectivity to determine whether an extract affects microbial cells

without causing unacceptable damage to human cells.

Although preliminary findings may support the antimicrobial potential of Harshingar, its
extracts should not be considered substitutes for established antimicrobial treatments without

adequate evidence.

www.wiprnet | Vol 15, Issue 21,2026. |  1SO 9001: 2015 Certified Journal | 1317



Sharma et al. World Journal of Pharmaceutical Research

4. Antimalarial Activity

Malaria is a parasitic disease caused by Plasmodium species and remains an important global
health concern. In traditional medicine, Harshingar has been used in the management of fever
and fever-associated conditions. This traditional background has encouraged scientific

interest in evaluating its possible antimalarial properties.

Experimental investigations have examined extracts and certain isolated constituents of
Nyctanthes arbor-tristis for activity against malaria-related parasites. Some reported findings
suggest that particular plant-derived preparations may affect parasite growth under
experimental conditions. However, traditional use for fever does not itself establish activity

against Plasmodium.

The chemical constituents of the plant may provide starting points for investigating possible
antiparasitic mechanisms. Further research should identify the compounds responsible for
any observed activity and determine whether they selectively affect the parasite rather than

host cells.

Reliable evaluation requires validated parasite-based assays, appropriate positive controls,
toxicity testing, and investigation of pharmacokinetic properties. Researchers must also

establish whether active concentrations can be achieved safely in the body.

Consequently, Harshingar may be considered a subject for further antimalarial drug-
discovery research, but its effectiveness in preventing or treating malaria in humans has not

been established by traditional use alone.

5. Antidiabetic Activity

Diabetes mellitus is a metabolic disorder characterized by persistent abnormalities in blood
glucose regulation. Researchers have increasingly investigated medicinal plants for
compounds that may influence glucose metabolism, insulin function, and related metabolic

processes.

The antidiabetic potential of Nyctanthes arbor-tristis has been explored in experimental
research. Certain plant extracts have been investigated for their possible effects on blood
glucose levels and biochemical indicators associated with diabetes. These observations have

encouraged further interest in its phytochemical composition.
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The biological effects of plant extracts may depend on the presence of multiple constituents
rather than a single compound. Potential mechanisms worth investigating include effects on
carbohydrate-digesting enzymes, glucose uptake, oxidative stress, and pathways associated
with insulin signalling. Nevertheless, each proposed mechanism requires appropriate
experimental confirmation. In vitro studies can help identify possible interactions with
enzymes involved in carbohydrate digestion, while animal studies may provide preliminary
information about glucose regulation and metabolic changes. These findings must be
interpreted carefully because laboratory activity does not automatically translate into a

clinically meaningful effect.

Further research should focus on identifying the active compounds, determining their dose-
response relationships, assessing toxicity, and examining possible interactions with

antidiabetic medicines.

Overall, the antidiabetic activity of N. arbor-tristis remains a research area of interest, but
further evidence is required before its use as an effective diabetes treatment can be

recommended.

6. Hepatoprotective Activity

The liver performs essential functions, including the metabolism of nutrients, processing of
medicines, and removal of harmful substances. Liver injury may occur because of toxic
chemicals, certain medicines, infections, and other damaging factors. Plant-derived
compounds are sometimes investigated for their ability to reduce liver damage in

experimental models.

Nyctanthes arbor-tristis has been examined for possible hepatoprotective effects. In this
context, hepatoprotection refers to the reduction of liver injury or the preservation of liver

function under particular experimental conditions.

The potential protective effects of the plant may be related to antioxidant and anti-
inflammatory mechanisms. Compounds capable of reducing oxidative damage or influencing
inflammatory responses could help explain some observations in experimental models.
However, the contribution of individual phytochemicals must be established rather than

assumed from their presence in an extract.
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Hepatoprotective activity is commonly investigated by measuring biochemical indicators
such as alanine aminotransferase (ALT) and aspartate aminotransferase (AST), together with
histological examination of liver tissue. These measurements can provide information about

liver injury and tissue changes when appropriate experimental controls are used.

Future research should identify the constituents responsible for any observed protective
effects and determine their safety at relevant doses. Studies must also distinguish between

improvements in experimental biomarkers and demonstrated benefits in patients.

Thus, the possible hepatoprotective properties of Harshingar provide a basis for further
investigation, but they do not establish that the plant can prevent or treat liver disease in

humans.

7. Anticancer Activity

Cancer comprises a group of diseases characterized by abnormal cell growth and the ability
of malignant cells to invade surrounding tissues or spread to other parts of the body. Natural
products have contributed to drug discovery, making medicinal plants an important subject of

anticancer research.

Certain constituents and extracts of Nyctanthes arbor-tristis have attracted attention for their
possible effects on cancer-related biological processes. Experimental investigations of plant-
derived compounds may examine their ability to influence cell proliferation, survival, or

programmed cell death.

The presence of diverse phytochemicals provides opportunities to investigate different
molecular targets. For example, researchers may examine whether particular isolated
constituents affect proteins involved in cell-cycle regulation or apoptosis. Such mechanisms
should only be reported as demonstrated findings when supported by direct experimental

evidence.

Initial anticancer screening generally involves testing compounds against selected cancer cell
lines. Additional experiments may investigate effects on normal cells, helping determine
whether the observed activity is selective. More advanced studies are required to evaluate
absorption, distribution, metabolism, toxicity, and efficacy in living organisms.
Computational methods, including molecular docking and network pharmacology, may help

identify candidate compounds and possible cancer-associated targets. Nevertheless, predicted
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interactions require experimental validation and cannot establish anticancer efficacy by
themselves. At present, the anticancer potential of N. arbor-tristis should be regarded as an
area for further investigation rather than evidence that the plant can be used as a cancer

treatment.

8. Immunomodulatory Activity

The immune system protects the body against infectious agents and contributes to the
recognition of damaged or abnormal cells. Immunomodulation refers to changes in immune-
system activity, which may involve either enhancement or suppression of particular

responses.

Nyctanthes arbor-tristis has been investigated for possible effects on biological processes
associated with immunity and inflammation. Its phytochemicals may provide useful
candidates for studying interactions between immune cells, inflammatory mediators, and

cellular signalling pathways.

The immunomodulatory effects of a plant extract cannot be determined solely by its
phytochemical composition. Researchers must examine its biological effects using suitable
experimental systems. Relevant investigations may include the measurement of cytokines,
immune-cell activity, and other indicators of immune responses. The relationship between
immunomodulation and anti-inflammatory activity is also important. A compound may
influence inflammatory signalling without producing a general improvement in immune
function. Therefore, these activities should be assessed separately rather than treated as
interchangeable. Network pharmacology may help generate hypotheses about interactions
between plant-derived compounds and proteins associated with immune signalling. Such
analyses can guide the selection of molecular targets for laboratory experiments, but

computational predictions should be distinguished from experimentally confirmed results.

Further work is needed to establish the immunological effects, safety, and therapeutic

relevance of Harshingar-derived compounds.

9. Antinociceptive Activity
Antinociceptive activity refers to the reduction of responses to potentially harmful stimuli. It
is commonly investigated in experimental models designed to study mechanisms associated

with pain.
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Traditional uses of medicinal plants for discomfort have encouraged researchers to
investigate their possible pain-related effects. In the case of Nyctanthes arbor-tristis, any
reported antinociceptive activity must be interpreted in relation to the specific plant part,
preparation, dose, and experimental model used. Potential explanations for pain-related
effects may involve interactions with inflammatory processes or other biological pathways
associated with nociception. However, it is important not to assume that the plant acts
through a particular pain pathway unless this has been demonstrated experimentally. Animal
studies may provide preliminary information about responses to painful stimuli, but they do
not directly establish effectiveness in humans. Researchers must also distinguish genuine
antinociceptive effects from changes in movement, alertness, or other factors that could

influence experimental outcomes.

Further studies are required to identify active constituents, investigate possible mechanisms,
and establish an appropriate safety profile. Until adequate clinical evidence is available, the

plant should not be regarded as an established treatment for pain.

10. Anthelmintic and Antiparasitic Activity

Anthelmintic agents are substances that act against parasitic worms, whereas antiparasitic
activity is a broader term covering effects against different types of parasites. Plants used
traditionally for digestive complaints and fever are sometimes investigated for these
properties. Nyctanthes arbor-tristis has received attention in research concerning its possible
antiparasitic effects. The biological activity of a plant preparation may depend on its chemical
composition, extraction method, and the susceptibility of the organism being studied.
Laboratory investigations may examine parasite survival, movement, growth, or other
indicators of biological activity. These tests can provide preliminary evidence but do not

necessarily establish the effectiveness of an extract in an infected person or animal.

Researchers should identify the active constituents, evaluate their selectivity, and determine
whether effective concentrations can be achieved without harmful effects on host tissues.
Studies should also compare plant-derived preparations with suitable reference treatments.

Although the plant may provide candidates for further antiparasitic research, its therapeutic

usefulness requires stronger evidence from appropriately designed studies.

11. Gastroprotective Activity
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The gastrointestinal tract is exposed to dietary substances, medicines, and other factors that
can contribute to irritation or tissue injury. Gastroprotective agents are investigated for their
ability to preserve the integrity of the stomach lining and reduce damage under particular

conditions.

The potential gastroprotective properties of Nyctanthes arbor-tristis may be explored through
studies examining oxidative stress, inflammatory responses, and changes in gastric tissue.
However, claims regarding protection against ulcers or other gastrointestinal conditions must

be supported by research specific to the plant preparation being evaluated.

Experimental investigations may measure the extent of gastric lesions, changes in tissue
structure, and selected biochemical indicators. These observations can help researchers
investigate possible protective mechanisms. Further studies should determine which
constituents contribute to any observed effects and whether their activity is reproducible
across different experimental models. Safety assessment is also essential, particularly when

extracts are intended for oral administration.

The possible gastroprotective activity of Harshingar represents a subject for further

pharmacological investigation rather than an established clinical benefit.

12. Antipyretic Activity

Antipyretic activity refers to the ability of a substance to reduce an elevated body temperature
associated with fever. Harshingar has a history of traditional use in fever-related conditions,
which has contributed to interest in its possible antipyretic properties.

Fever can occur in response to infections and other inflammatory conditions. Therefore, an
observed reduction in body temperature does not necessarily demonstrate that a substance

treats the underlying cause of the fever.

Experimental research may investigate whether specific plant extracts influence fever-related
responses. However, the strength of the evidence depends on the quality of the experimental
design, the plant preparation used, and the reproducibility of the findings. Future studies
should determine the active constituents, examine their mechanisms of action, and assess
their safety. It is also important to distinguish antipyretic activity from antimicrobial or

antimalarial activity, because these are separate biological effects.
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Traditional use provides a useful starting point for research, but clinical studies are needed
before the effectiveness and safety of Harshingar as an antipyretic treatment can be
established.

13. Potential Role in Network Pharmacology and Drug Discovery

Network pharmacology provides a framework for examining how multiple compounds may
interact with several biological targets and signalling pathways. This approach is particularly
relevant to medicinal plants because their extracts often contain numerous chemically distinct

constituents.

For Nyctanthes arbor-tristis, network pharmacology could be used to investigate
experimentally identified leaf constituents and their possible relationships with targets

associated with inflammation, oxidative stress, glucose regulation, or immune responses.

A typical investigation begins with the chemical characterization of the extract. Candidate
compounds are then evaluated using appropriate databases and computational tools to
identify possible protein targets. The resulting compound-target relationships can be
combined into networks and examined for biological pathways that may warrant further

investigation.

Molecular docking can provide additional information about the possible binding of selected
compounds to particular proteins. For example, a compound predicted to interact with an
inflammation-related protein may become a candidate for further experimental testing.
However, a favourable docking score does not prove that the compound binds under

biological conditions or produces a therapeutic effect.

The reliability of these approaches depends on accurate compound identification, suitable
protein structures, appropriate computational methods, and independent validation. Predicted
interactions should therefore be presented as hypotheses rather than established mechanisms.
Integrating phytochemical profiling, pharmacological experiments, network analysis, and
molecular docking may help prioritize promising constituents of Harshingar for further
research. This combined strategy can support the early stages of drug discovery, although
additional studies are necessary to establish efficacy, selectivity, safety, and clinical

relevance.
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Protein -Protein interaction Analysis

Protein—protein interaction (PPI) analysis is an important bioinformatics technique used to
understand the functional relationships between proteins involved in different biological
processes. Proteins rarely perform their functions independently; instead, they often interact
with other proteins to regulate cellular activities, biochemical reactions, and signalling
pathways. Studying these interactions helps researchers understand how proteins work
together and how changes in their activity may contribute to disease development. In
medicinal plant research, PPl analysis can provide useful information about the possible
molecular mechanisms through which plant-derived bioactive compounds may influence

biological systems.

In the study of Nyctanthes arbor-tristis (Harshingar), PPI analysis can be used to investigate
the relationships among predicted protein targets associated with its identified
phytochemicals. The plant contains several reported chemical constituents, including iridoid
glycosides, flavonoids, phenolic compounds, and terpenoids. After identifying and verifying
the chemical constituents present in a plant extract, researchers can investigate their potential
protein targets using appropriate databases and computational methods. The resulting target
proteins can then be examined to determine whether they are functionally connected and
associated with particular biological pathways.

The STRING database is commonly used to construct and analyse protein—protein interaction
networks. It provides information about known and predicted protein associations based on
evidence from experimental studies, curated databases, computational predictions, and other
sources. In a typical workflow, the identifiers of selected protein targets are entered into
STRING, along with the appropriate organism. The database generates a network in which
nodes represent proteins and edges represent evidence-supported functional associations. It is
important to recognize that an interaction shown in STRING does not always indicate direct

physical binding between two proteins.

Following network construction, the interaction data can be examined using network
visualization and analysis software such as Cytoscape. This software allows researchers to
organize the network, examine the relationships between proteins, and identify proteins that
occupy potentially important positions within the network. Several network parameters,
including degree centrality, betweenness centrality, and closeness centrality, can be used to

assess the structural importance of individual proteins. Degree centrality measures the
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number of connections associated with a protein, whereas betweenness centrality reflects how
frequently a protein lies along the shortest paths connecting other proteins. These measures

can help prioritize candidate proteins for further investigation.

Proteins with a high number of connections are often described as hub proteins. Such proteins
may participate in several biological processes and can be useful candidates for studying
disease-related mechanisms. For example, depending on the targets identified in the analysis,
proteins associated with inflammatory signalling, oxidative stress, immune regulation, or
cellular survival may emerge as important network components. However, the biological
importance of a hub protein should not be inferred from its connectivity alone. Its relevance
must also be evaluated using published experimental evidence and the biological context of

the research.

Functional enrichment analysis provides another important component of PPI investigation.
Gene Ontology (GO) analysis can classify the identified proteins according to biological
processes, molecular functions, and cellular components. Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment can further identify signalling pathways or
biochemical networks in which the target proteins are represented. These analyses may help
researchers understand whether the selected targets are associated with common biological
mechanisms, such as inflammatory responses, cellular signalling, metabolism, or immune
regulation. Statistical significance, multiple-testing correction, and the background gene set
should be considered when interpreting enrichment results.

Integrating PPI analysis with network pharmacology and molecular docking may provide a
broader understanding of the possible pharmacological effects of N. arbor-tristis. Network
pharmacology can help identify relationships between phytochemicals, predicted protein
targets, and biological pathways, while molecular docking can be used to explore the possible
binding of selected compounds to specific proteins. When combined, these approaches may
help prioritize compounds and targets for further laboratory investigation. Nevertheless, the
methods provide complementary information and should not be treated as independent proof

of biological activity.

For example, if phytochemical analysis identifies a compound that is predicted to interact
with a protein involved in inflammatory signalling, PPI analysis may help determine whether

that protein is functionally connected to other inflammation-related proteins. Molecular
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docking could then be used to examine the possible binding orientation of the compound
within the selected protein structure. The proposed relationship would subsequently need to
be investigated through appropriate experimental methods, such as biochemical assays, cell-
based studies, or direct protein-binding experiments.

From phytochemical to drug discovery

Phytochemicals are naturally occurring compounds found in plants that may provide several
health benefits. These compounds include flavonoids, alkaloids, tannins, phenolic
compounds, terpenoids, and glycosides. Many medicinal plants contain these substances,
which have been studied for their possible antioxidant, anti-inflammatory, antimicrobial, and
other biological activities.

The process of drug discovery begins with the identification of useful compounds from
natural sources. Researchers first select a medicinal plant and prepare its extract using a
suitable solvent. The extract is then examined to identify the different phytochemicals present
in it. Further studies help determine which compounds may be responsible for particular

biological effects.

Modern research methods, such as chromatography, spectroscopy, network pharmacology,
and molecular docking, have made the study of plant-based compounds more effective.
Network pharmacology helps researchers understand how different compounds may interact
with multiple proteins and biological pathways. Molecular docking is used to predict how a
compound may bind to a selected protein target. These methods can help identify promising

compounds for further investigation.

In the case of Nyctanthes arbor-tristis (Harshingar), the phytochemicals present in its leaves,
flowers, and other plant parts are of interest because of their reported medicinal properties.
Studying these compounds may help researchers understand their possible mechanisms of

action and identify candidates for future drug development.

However, laboratory findings and computer-based predictions do not establish that a
compound is an effective or safe medicine. Further studies, including experimental testing,
toxicity assessment, and clinical trials where appropriate, are needed before a plant-derived

compound can be developed into a therapeutic drug.

www.wiprnet | Vol 15, Issue 21,2026. |  1SO 9001: 2015 Certified Journal | 1327



Sharma et al. World Journal of Pharmaceutical Research

Overall, the journey from phytochemicals to drug discovery combines traditional knowledge
with modern scientific techniques. This approach may help researchers identify new drug
candidates from medicinal plants and develop a better understanding of their biological
effects.

Toxicity and Safety Considerations

Medicinal plants are widely used in traditional healthcare because they contain various
natural compounds with potential therapeutic benefits. However, the natural origin of a plant
does not always guarantee its safety. Some plant extracts may cause unwanted effects
depending on their chemical composition, dose, duration of use, and method of preparation.
Therefore, toxicity and safety evaluation is an important part of medicinal plant research and

drug discovery.

In Nyctanthes arbor-tristis (Harshingar), proper safety assessment is necessary before
considering its extracts or isolated compounds for therapeutic use. Researchers need to
examine whether the plant materials may produce harmful effects on vital organs, such as the
liver and kidneys, or cause skin irritation and allergic reactions. The safety of an extract may
also vary according to the plant part used, extraction solvent, concentration, and presence of

specific bioactive compounds.

Preclinical toxicity studies can help identify possible harmful effects and determine suitable
dose ranges for further investigation. Acute toxicity studies generally examine the effects of a
single or short-term exposure, whereas repeated-dose toxicity studies investigate the effects
of regular exposure over a longer period. Additional tests may be required to assess
genotoxicity, reproductive toxicity, and other potential risks, depending on the intended use

of the product.

Modern research techniques, including computational toxicity prediction, can provide an
early indication of possible safety concerns associated with individual phytochemicals.
However, these predictions cannot replace laboratory experiments or appropriate clinical
studies. Similarly, molecular docking results indicate possible interactions with selected
protein targets but do not establish the safety of a compound in the human body.

Overall, toxicity and safety evaluation is essential for the responsible development of plant-
based medicines. Although Nyctanthes arbor-tristis has a history of traditional use, its safety

should be established through scientifically designed studies. Careful evaluation of dosage,
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adverse effects, interactions, and long-term exposure can help determine whether its extracts

or isolated compounds are suitable for future therapeutic applications.

CONCLUSION

Nyctanthes arbor-tristis (Harshingar), commonly known as night-flowering jasmine or
parijat, is a medicinal plant with a long history of use in traditional healthcare. Different parts
of this plant, including its leaves, flowers, bark, seeds, and roots, have attracted scientific
interest because of their diverse phytochemical composition. Compounds such as flavonoids,
alkaloids, phenolic compounds, terpenoids, and iridoid glycosides may contribute to the
biological activities reported in studies of this plant. Investigating these constituents can help
researchers better understand its medicinal properties and identify compounds that may be

useful in future drug development.

The integration of phytochemical analysis and pharmacological evaluation provides a
systematic approach to studying the therapeutic properties of N. arbor-tristis. Traditional
knowledge can guide the selection of plant materials, while modern analytical techniques can
help identify and characterize their chemical constituents. Furthermore, network
pharmacology offers a way to examine the possible relationships between multiple
phytochemicals, protein targets, and biological pathways. Molecular docking can
complement this approach by predicting how selected compounds may interact with specific
proteins. Together, these methods can help prioritize promising compounds for further
investigation and provide possible explanations for the biological effects observed during

experimental studies.

Despite these research opportunities, several challenges must be addressed before the plant's
constituents can be considered for therapeutic development. The chemical composition of
extracts may vary according to the plant part, geographical location, harvesting conditions,
and extraction method. Therefore, standardized extraction procedures and reliable analytical
methods areimportant for obtaining consistent results. In addition, computational predictions
should be supported by laboratory experiments to verify the proposed interactions and
biological activities. Detailed studies of toxicity, dosage, absorption, distribution,
metabolism, and elimination are also necessary to understand the safety and suitability of
potential drug candidates.
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Another important area for future research is the identification of individual bioactive
compounds responsible for specific pharmacological effects. Researchers should investigate
their mechanisms of action, possible interactions with other compounds, and effectiveness in
appropriate experimental models. Well-designed clinical studies may eventually be required
to determine their benefits and risks in humans. Traditional use alone is not sufficient to

establish clinical effectiveness or guarantee safety.

Overall, Nyctanthes arbor-tristis represents a valuable subject for further phytochemical and
pharmacological research. Combining traditional medicinal knowledge with modern drug
discovery tools may improve our understanding of its bioactive constituents and their
possible therapeutic applications. Although additional experimental and clinical evidence is
needed, an integrated approach involving phytochemical profiling, network pharmacology,
molecular docking, and safety assessment may help identify promising plant-derived drug
candidates. Such research could contribute to the scientific evaluation of Harshingar and
support the future development of evidence-based herbal medicines.
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