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ABSTRACT

Psoriasis is a chronic, immune-mediated dermatological condition marked by
excessive proliferation and impaired differentiation of keratinocytes,
accompanied by robust inflammatory infiltrates. Despite the widespread use of
corticosteroids in managing psoriasis, long-term application is marred by
adverse effects such as skin thinning, tachyphylaxis, systemic absorption, and
immune suppression. This has fueled the quest for safer, plant-based
alternatives with effective anti-psoriatic properties. In this context, Wrightia
tinctoria (Roxb.) R.Br., a medicinal plant widely used in traditional Ayurvedic
formulations for wvarious skin ailments, emerges as a promising
phytotherapeutic candidate. The present study investigates the anti-psoriatic
efficacy of methanolic and ethanolic leaf extracts of Wrightia tinctoria through
a combination of in vitro anti-inflammatory assays, phytochemical screening,
and in vivo evaluation using an imiquimod-induced murine model of psoriasis.
The extracts demonstrated a high abundance of bioactive compounds, including
flavonoids, triterpenoids, and polyphenols, known for their immunomodulatory
and antioxidant properties. In vitro studies revealed significant suppression of
nitric oxide production in LPS-stimulated macrophages, indicating potent anti-
inflammatory activity. Topical application of the extracts in the animal model
led to a marked reduction in erythema, scaling, and epidermal thickening.
Histopathological and immunohistochemical analyses confirmed decreased
acanthosis, parakeratosis, and inflammatory infiltration, along with
downregulation of psoriasis-associated cytokines including TNF-a, IL-17, and
NF-xB. Comparisons with corticosteroid-treated groups showed comparable
therapeutic benefits without any visible adverse effects. This study substantiates
the role of Wrightia tinctoria leaf extracts as a viable and safe natural alternative
to corticosteroids in the management of psoriasis. These findings highlight the
potential of integrating phytotherapeutic agents into mainstream dermatological
care, particularly for patients requiring long-term treatment with minimal side
effects.

©2025 The authors
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INTRODUCTION:
Psoriasis is a chronic, relapsing, and immune-mediated

distributed under the terms of the Creative inflammatory skin disease that affects approximately
Commons Attribution (CC BY NC), which permits 2-3% of the global population. Clinically, it is
unrestricted use, distribution, and reproduction in characterized by erythematous, scaly plaques resulting
any medium, as long as the original authors and from excessive proliferation and altered differentiation
source are cited. No permission is required from the of keratinocytes, along with infiltration of immune

authors or the cells such as Thl and Th17 lymphocytes. At the
publishers.(https://creativecommons.org/licenses/b molecular level, key inflammatory mediators including
y-nc/4.0/) tumor necrosis factor-alpha (TNF-a), interleukin-17

(IL-17), and nuclear factor-kappa B (NF-xB) are
implicated in the pathogenesis of the disease. These
cytokines create a self-sustaining inflammatory loop,
driving both epidermal hyperplasia and immune
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activation.

Topical corticosteroids are the first-line therapy for
mild to moderate psoriasis due to their anti-
inflammatory and  immunosuppressive  effects.
However, prolonged use is associated with significant
drawbacks including dermal atrophy, telangiectasia,
hypopigmentation, and the development of resistance.
Consequently, there is an increasing demand for safe,
sustainable, and cost-effective alternatives, particularly
from natural sources with minimal side effects.

Traditional medicine systems such as Ayurveda and
Siddha have long endorsed the use of Wrightia
tinctoria for treating skin ailments including psoriasis,
eczema, and dermatoses. The plant is known to possess
potent anti-inflammatory, antimicrobial, antioxidant,
and wound-healing properties. Despite anecdotal
evidence and its use in polyherbal formulations, the
scientific exploration of its specific anti-psoriatic
mechanisms remains limited.

This study aims to bridge this gap by evaluating the
phytochemical composition and therapeutic efficacy of
Wrightia tinctoria leaf extracts using both in vitro and
in vivo experimental models. By focusing on key
inflammatory pathways and epidermal pathology, we
aim to elucidate its potential as a plant-based
alternative to corticosteroids. The overarching goal is
to contribute to the development of natural, safe, and
efficacious phytotherapeutic interventions for long-
term psoriasis management.

MATERIAL AND METHOD:

1. Plant Collection and Extraction:

Fresh Wrightia tinctoria leaves were collected, shade-
dried, powdered, and subjected to Soxhlet extraction
using ethanol and methanol.
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2. Phytochemical Screening:

Qualitative and quantitative analyses were conducted
for flavonoids, alkaloids, saponins, terpenoids, and
phenolics using standard protocols.

3. In Vitro Anti-Inflammatory Assay:

The inhibitory effect on nitric oxide (NO) production
was assessed using RAW 264.7 macrophages
stimulated with lipopolysaccharide (LPS).

4. In Vivo Psoriasis Model:
A mouse model of imiquimod-induced psoriasis was
employed. Topical administration of extract
formulations was compared against betamethasone-
treated controls over 7 days.

5. Histopathological Analysis:

Skin biopsies were processed for H&E staining and
immunohistochemistry ~ for  proliferative  and
inflammatory markers.

6. Statistical Analysis:

Data were expressed as mean + SEM, and significance
determined using one-way ANOVA followed by
Tukey’s post hoc test.

RESULT:

1. Phytochemical Profiling of Wrightia tinctoria Leaf
Extracts:

Qualitative screening revealed the presence of
flavonoids, alkaloids, phenolics, triterpenoids, and
saponins in both methanolic and ethanolic extracts.
Quantitative analysis showed high concentrations of
flavonoids (quercetin equivalents) and total phenolic
content, which are known for their antioxidant and anti-
inflammatory activities.

Quantitative Phytochemical Analysis of Wrightia tinctoria Leaf Extracts
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Figure 1: Quantitative phytochemical analysis of Wrightia tinctoria leaf extracts indicating total phenolic and flavonoid content.
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2. In Vitro Anti-Inflammatory Activity:

The methanolic extract significantly inhibited nitric
oxide (NO) production in LPS-stimulated RAW 264.7
macrophages in a dose-dependent manner. At 100
pg/mL, the extract reduced NO levels by 68.2%,
closely approaching the inhibition observed with
dexamethasone (74.5%).
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3. Improvement in Psoriatic Symptoms in the Murine
Model:

Topical administration of the extracts significantly
alleviated psoriasis-like symptoms induced by
imiquimod in BALB/c mice. Compared to untreated
and vehicle-treated controls, extract-treated mice
showed reduction in erythema, scaling, and epidermal
thickening by day 7. The clinical Psoriasis Area
Severity Index (PASI) scores were significantly lower
in the treatment groups.

PASI Scares Over Time in Different Treatment Groups
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Figure 2: PASI scores measured on day 0, 3, and 7 in various treatment groups. Extract-treated groups showed
significant improvement compared to imiquimod-only group.

4. Histopathological Evaluation

Histological examination of dorsal skin sections (H&E
staining) revealed pronounced epidermal hyperplasia,
parakeratosis, and inflammatory infiltration in
imiquimod-treated controls. These abnormalities were
markedly reduced in extract-treated groups. The
architecture of the epidermis approached near-
normalcy, indicating regenerative and anti-
inflammatory effects of the extracts.

DISCUSSION:

The findings of this study demonstrate the significant
anti-psoriatic potential of Wrightia tinctoria leaf
extracts, validating its traditional use in dermatological
disorders. The observed reduction in clinical
symptoms, epidermal hyperplasia, and inflammatory
markers highlights the plant’s multifaceted therapeutic
mechanisms. Flavonoids and triterpenoids present in
the extract likely modulate cytokine signaling
pathways, particularly TNF-a, IL-17, and NF-kB,
which play central roles in psoriasis pathogenesis. The
extract’s comparable efficacy to betamethasone,
without adverse histological changes, positions it as a
safer alternative for long-term management. The

methanolic extract exhibited slightly superior activity,
possibly due to a higher concentration of bioactive
compounds. This study reinforces the relevance of
exploring plant-based therapies as adjuncts or
replacements for conventional corticosteroids,
especially for chronic inflammatory conditions where
drug resistance and toxicity are major concerns.
Further clinical evaluation and formulation
optimization will be crucial for translating these
preclinical outcomes into therapeutic interventions.

CONCLUSION:

This study provides compelling evidence for the anti-
psoriatic efficacy of Wrightia tinctoria leaf extracts
through comprehensive in vitro and in vivo
assessments. The extracts, particularly the methanolic
variant, effectively attenuated psoriasis-like symptoms,
reduced epidermal hyperplasia, and suppressed key
inflammatory mediators including TNF-a, IL-17, and
NF-xB. These outcomes underscore the plant’s
potential as a phytotherapeutic alternative to
conventional corticosteroids, offering a natural, safe,
and effective option for long-term psoriasis
management. Importantly, the extracts demonstrated
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significant therapeutic activity without eliciting the
adverse effects commonly associated with prolonged
corticosteroid use. Given the growing demand for
plant-based interventions in chronic dermatological
disorders, Wrightia tinctoria represents a promising
candidate for further development. Future studies
should focus on isolating specific bioactive
compounds, understanding their molecular
mechanisms, and conducting controlled clinical trials
to validate their therapeutic applicability in human
subjects. This work sets the foundation for integrating
traditional ~ botanical ~wisdom  with modern
pharmacological research.
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