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ABSTRACT

Thespesia populnea (Family: Malvaceae), commonly known as Indian tulip tree or Paras pipal, is a medicinal plant widely
distributed in tropical and coastal regions. It has been extensively used in traditional medicine systems for treating skin diseases,
liver disorders, inflammation, and neurological conditions. This review summarizes its botanical features, phytochemical
constituents, pharmacological activities, and therapeutic potential. The plant contains diverse bioactive compounds such as
flavonoids, phenolics, tannins, alkaloids, and sesquiterpenes responsible for its wide range of biological activities including anti-
inflammatory, antioxidant, hepatoprotective, antidiabetic, and wound-healing effects. Despite promising preclinical evidence,
further clinical validation is required to establish its pharmaceutical applications.
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1. INTRODUCTION

Thespesia populnea (L.) Sol. ex Corréa, belonging to the family Malvaceae, is a tropical evergreen coastal plant widely distributed
in India, Sri Lanka, and other regions of Asia, Africa, and the Pacific islands. The plant is well adapted to saline and sandy
environments and plays a crucial ecological role in coastal stabilization and protection against soil erosion. In addition to its
environmental significance, 7. populnea has been extensively utilized in traditional systems of medicine such as Ayurveda and
folk medicine for the treatment of various ailments.!'[?)

Different parts of the plant, including leaves, bark, flowers, and fruits, are reported to possess therapeutic properties and have been
traditionally used in the management of inflammatory conditions, liver disorders, skin diseases, wounds, ulcers, and microbial
infections. Phytochemical investigations have revealed the presence of a wide range of bioactive constituents such as flavonoids,
tannins, alkaloids, phenolic compounds, glycosides, and terpenoids, which are responsible for its diverse pharmacological
activities.14]

Recent scientific studies have demonstrated that 7. populnea exhibits significant antioxidant, anti-inflammatory, antimicrobial,
hepatoprotective, antidiabetic, and wound healing properties. These findings highlight its potential as a promising natural source
for the development of novel therapeutic agents. However, further studies, particularly clinical investigations, are required to
validate its efficacy and safety for therapeutic use.1

2. Botanical Description

Family: Malvaceae

e Common names: Indian tulip tree, Paras pipal

Habit: Medium-sized evergreen tree

Leaves: Broad, heart-shaped

Flowers: Yellow with purple center
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e Fruits: Capsule containing seeds

The plant thrives in coastal areas and is resistant to saline conditions, making it ecologically significant.[”

3. Traditional and Ethnomedicinal Uses

Different parts of the plant are used in traditional medicine:

e Leaves: Anti-inflammatory, wound healing

e Bark: Skin diseases, liver disorders

e Fruits: Used as antidote and for hepatic conditions

e Seeds: Purgative

It has also been used in treating malaria, ulcers, and infections.®
4. Phytochemical Constituents

Thespesia populnea contains a wide range of bioactive compounds:
Major Classes

¢ Flavonoids

e Phenolic compounds

e Tannins

o Alkaloids

e Glycosides

e Saponins

e Terpenoids

Key Bioactive Compounds

e Gossypol

e Quercetin
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e Sesquiterpenes

e FEssential oils

Phytochemical screening confirms the presence of carbohydrates, proteins, steroids, and other secondary metabolites contributing
to biological activity.[’

CHEMICAL STRUCTURES OF MAJOR BIOACTIVE COMPOUNDS

Thespesia populnea
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Chemical Formula: C,5H,,0;
Molecular Weight: 302.24 g/mol

Molecular Weight: 518.56 g/mol

Chemical Formula: C3,H3,0g4 ’

Structural Features:

« Flavonol (3-hydroxyflavone)

Structural Features:

« A dimeric polyphenolic compound
« Five hydroxyl groups responsible for antioxidant activity

+ C6-C3-C6 skeleton with double bond conjugation
« Key positions: 3, 5, 7, 3’, 4'~-hydroxyl groups

« Two symmetrical halves linked by an aliphatic bridge
« Contains phenolic —-OH, aldehyde (—~CHO) and ketone (C=0) groups

« Responsible for antimicrobial, anticancer and pesticidal activities

5. Pharmacological Activities

5.1 Antioxidant Activity

Rich phenolic and flavonoid content contributes to free radical scavenging activity.['%!
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Figure 1. Antioxidant Mechanism
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Thespesia populnea protects cells by scavenging ROS and
upregulating antioxidant defenses.

5.2 Anti-inflammatory Activity

Extracts inhibit inflammatory mediators and reduce edema, supporting traditional use in inflammatory disorders.'!]

Figure 2. Anti-inflammatory Mechanism
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Bioactive compounds inhibit NF-kB signaling and suppress
pro-inflammatory mediators, reducing inflammation.
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5.3 Hepatoprotective Activity

The plant protects liver tissues against toxin-induced damage and improves liver function markers.!?!
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Figure 3. Hepatoprotective Mechanism
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Protects liver from toxins by antioxidant action, reducing lipid
peroxidation and improving liver function.

5.4 Antidiabetic Activity

Extracts help regulate blood glucose levels and improve insulin sensitivity.[!*!

Figure 4. Antidiabetic Mechanism
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Improves insulin sensitivity, enhances glucose uptake and
inhibits carbohydrate-digesting enzymes.

5.5 Antimicrobial Activity
[14]

Effective against bacterial and fungal pathogens due to bioactive compounds.

5.6 Neuroprotective and Anti-Alzheimer Activity

[15]

Studies show improvement in cognitive function and inhibition of cholinesterase activity.
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Figure 6. Neuroprotective Mechanism
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Protects neurons by antioxidant action, reducing inflammation
and inhibiting acetylcholinesterase.

5.7 Wound Healing Activity

Promotes tissue regeneration and accelerates healing processes.!%!

Figure 5. Wound Healing Mechanism
[ 3. Remodeling I

1. Inflammation ] [ 2. Proliferation ]

R

| Inflammation 1 Fibroblast T Collagen T Angiogenesis | Microbial

(Cytokines, ROS) Proliferation Synthesis Infection
L I I I J
v v v

Accelerated Wound Healing
(Tissue Repair & Regeneration)

e ——

Enhances all phases of wound healing by anti-inflammatory,
proliferative and antimicrobial actions.

5.8 Anti-ulcer and Anti-psoriatic Activity

Demonstrates protective effects on gastric mucosa and skin disorders.!!”)
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6. Mechanism of Action

The pharmacological effects are attributed to:

¢ Antioxidant mechanisms (ROS scavenging)

¢ Enzyme inhibition (e.g., cholinesterase)

e Anti-inflammatory pathways (COX and cytokine inhibition)
e Modulation of metabolic pathways [1%]

7. Toxicity and Safety

Limited toxicity studies indicate that plant extracts are generally safe at therapeutic doses. However, detailed clinical safety
evaluations are still lacking.[']

8. Therapeutic Applications

Liver disorders

o Skin diseases
e Diabetes
e Neurodegenerative disorders

e Inflammatory conditions

Wound management [2*]

9. Future Perspectives

o Isolation and characterization of active compounds

o Clinical trials for efficacy and safety

e Development of standardized formulations

e Exploration of nano-formulations and drug delivery systems 2!

10. Conclusion

Thespesia populnea (L.) Sol. ex Corréa is a pharmacologically important medicinal plant characterized by a diverse spectrum of
bioactive constituents, including flavonoids, phenolic compounds, tannins, alkaloids, and terpenoids. These phytoconstituents are
responsible for its wide range of biological activities, such as antioxidant, anti-inflammatory, antimicrobial, hepatoprotective,
antidiabetic, and wound-healing effects, as demonstrated in various in vitro and in vivo studies. The traditional use of different
plant parts in the management of skin disorders, liver diseases, inflammatory conditions, and infections is well supported by
contemporary pharmacological evidence, highlighting its therapeutic relevance.

However, despite extensive preclinical investigations, the clinical efficacy and safety profile of 7. populnea remain inadequately
explored. There is a critical need for systematic clinical trials, toxicity profiling, and pharmacokinetic studies to establish its
safety, dosage standardization, and therapeutic efficacy in humans. Furthermore, the isolation and characterization of active

principles, along with elucidation of their molecular mechanisms, are essential for targeted drug development.

The incorporation of advanced technologies, including phytochemical standardization, molecular docking studies, and novel drug
delivery systems, may significantly enhance its clinical applicability. In conclusion, Thespesia populnea holds considerable
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promise as a potential source of novel therapeutic agents; however, rigorous scientific validation is imperative to translate its
traditional uses into evidence-based clinical practice.
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