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Abstract: 

Alangium lamarckii, a medicinal plant indigenous to Balarampur, Uttar Pradesh, has long been used in 

traditional medicine for its potent anti-inflammatory properties. This study focuses on the formulation, 

development, and biological evaluation of an anti-inflammatory herbal dosage form derived from Alangium 

lamarckii. The extraction of active compounds was performed using standard phytochemical methods, followed 

by the formulation of various dosage forms, including tablets, capsules, and topical applications. The anti- 

inflammatory efficacy of these formulations was assessed through in vitro and in vivo models. Results 

demonstrated significant inhibition of inflammatory markers, including COX-2 and TNF-α, comparable to 

conventional non-steroidal anti-inflammatory drugs (NSAIDs). Additionally, the formulations exhibited minimal 

cytotoxicity and high biocompatibility, making them a promising alternative to synthetic drugs. The study 

concludes that Alangium lamarckii holds great potential as a natural anti-inflammatory remedy, offering an 

effective and safer therapeutic option for managing inflammation. 
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1. Introduction 

Inflammation is a complex physiological response to harmful stimuli such as pathogens, damaged cells, or 

irritants. It is a protective mechanism aimed at removing injurious stimuli and initiating the healing process. 

However, chronic inflammation is implicated in the pathogenesis of various diseases, including arthritis, 

cardiovascular diseases, and certain cancers1-3. The management of inflammation often involves the use of non- 

steroidal anti-inflammatory drugs (NSAIDs) and corticosteroids, which, despite their effectiveness, can cause 

significant side effects, such as gastrointestinal disturbances, renal impairment, and increased cardiovascular risk. 

Given the limitations of conventional anti-inflammatory drugs, there is a growing interest in exploring alternative 

remedies derived from natural sources. Medicinal plants have been used for centuries in traditional medicine to 

treat inflammation and other ailments, offering a rich source of bioactive compounds with therapeutic potential. 

Among these, Alangium lamarckii, a plant indigenous to Balarampur, Uttar Pradesh, stands out due to its historical 

use in traditional medicine and reported anti-inflammatory properties4-9. 

Alangium lamarckii, belonging to the family Alangiaceae, is a deciduous tree commonly found in India. Various 

parts of the plant, including the bark, leaves, and roots, have been traditionally used to treat a range of ailments, 

including fever, pain, and inflammation. Despite its long history of use, scientific studies on the anti-inflammatory 

properties of Alangium lamarckii are limited. This study aims to fill this gap by systematically evaluating the anti- 

inflammatory potential of Alangium lamarckii through the formulation and biological evaluation of herbal dosage 

forms10-15. 

The objectives of this study are threefold: firstly, to extract and identify the active phytochemical compounds in 

Alangium lamarckii; secondly, to develop stable and effective herbal dosage forms; and thirdly, to evaluate the 

anti-inflammatory efficacy of these formulations using in vitro and in vivo models. By achieving these objectives, 

this study seeks to establish Alangium lamarckii as a viable natural alternative to conventional anti-inflammatory 

drugs, offering a safer and potentially more effective option for managing inflammation16-20. 
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2. Literature Review 

a. Previous Studies on Alangium Lamarckii: Research on Alangium lamarckii has primarily focused on 

its traditional uses and preliminary phytochemical analyses. Studies have reported the presence of various 

bioactive compounds, including alkaloids, flavonoids, and saponins, which are known for their anti- 

inflammatory and analgesic properties. However, comprehensive studies investigating the specific anti- 

inflammatory mechanisms and therapeutic potential of Alangium lamarckii are scarce. 

b. Anti-inflammatory Properties of Medicinal Plants: Medicinal plants have been extensively studied 

for their anti-inflammatory properties. Many plants contain bioactive compounds that modulate 

inflammatory pathways by inhibiting the production of pro-inflammatory mediators such as 

prostaglandins, cytokines, and nitric oxide. For instance, curcumin from turmeric, resveratrol from 

grapes, and quercetin from onions are well-documented for their anti-inflammatory effects. These 

compounds offer a promising alternative to synthetic drugs due to their lower toxicity and side effect 

profiles. 

c. Comparative Analysis of Natural vs. Synthetic Anti-inflammatory Agents: Synthetic anti- 

inflammatory drugs, while effective, are often associated with adverse effects, leading to increased 

interest in natural remedies. Studies comparing the efficacy of natural and synthetic anti-inflammatory 

agents have shown that many plant-derived compounds can provide comparable relief with fewer side 

effects. The potential for drug-herb interactions, however, necessitates careful consideration when 

integrating natural remedies into clinical practice21-23. 

 
3. Materials and Methods 

a. Collection and Identification of Alangium Lamarckii: Alangium lamarckii specimens were collected 

from Balarampur, Uttar Pradesh. The plant material was authenticated by a botanist and a voucher 

specimen was deposited in the herbarium of the local research institution for future reference. 

b. Phytochemical Extraction Process: The extraction of active compounds from Alangium lamarckii was 

carried out using standard phytochemical extraction methods. The collected plant material was washed, 

dried, and ground into a fine powder. The powdered material was then subjected to solvent extraction 

using solvents of varying polarities to ensure the comprehensive extraction of phytochemicals. The 

extracts were concentrated under reduced pressure and stored at 4°C until further use. 

c. Formulation of Herbal Dosage Forms: Various dosage forms, including tablets, capsules, and topical 

applications, were formulated using the concentrated extracts of Alangium lamarckii. The formulation 

process involved the selection of appropriate excipients to ensure stability, bioavailability, and patient 

compliance. The formulations were subjected to preliminary stability testing to assess their shelf life and 

storage conditions. 

d. Experimental Design for Biological Evaluation: The anti-inflammatory efficacy of the formulated 

dosage forms was evaluated using both in vitro and in vivo models. In vitro assays included the 

measurement of inhibition of key inflammatory mediators such as cyclooxygenase-2 (COX-2) and tumor 

necrosis factor-alpha (TNF-α). In vivo studies were conducted using animal models of inflammation to 

assess the therapeutic potential and safety profile of the formulations24-27. 

 
4. Phytochemical Analysis 

a. Methods of Phytochemical Screening: Phytochemical screening of Alangium lamarckii extracts was 

conducted to identify the presence of various bioactive compounds. Standard qualitative tests were 

performed to detect alkaloids, flavonoids, saponins, tannins, phenolics, and glycosides. These tests 

provided preliminary insights into the phytochemical composition of the plant extracts. 

b. Identification of Active Compounds: The active compounds in Alangium lamarckii extracts were 

identified using advanced analytical techniques such as High-Performance Liquid Chromatography 

(HPLC), Gas Chromatography-Mass Spectrometry (GC-MS), and Nuclear Magnetic Resonance (NMR) 

spectroscopy. These techniques enabled the precise identification and quantification of bioactive 

constituents responsible for the plant's anti-inflammatory properties. 
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c. Quantitative Analysis of Phytochemicals: Quantitative analysis of the identified phytochemicals was 

performed to determine their concentration in the plant extracts. Techniques such as HPLC and 

spectrophotometry were employed to quantify the levels of key bioactive compounds. This information 

was crucial for standardizing the herbal formulations and ensuring consistent therapeutic efficacy28-29. 

 
5. Formulation Development 

a. Selection of Appropriate Dosage Forms: The selection of appropriate dosage forms was based on 

factors such as the nature of the active compounds, their stability, and the intended route of 

administration. Tablets and capsules were chosen for oral administration, while a topical gel was 

developed for localized application. Each dosage form was designed to maximize the bioavailability and 

therapeutic effect of the active compounds. 

b. Formulation Techniques: Tablets were formulated using direct compression and wet granulation 

techniques, while capsules were prepared by encapsulating the dried extract powder. The topical gel was 

formulated using suitable gelling agents to ensure a smooth and consistent application. The formulations 

were optimized for parameters such as hardness, disintegration time, and uniformity of content. 

c. Stability Testing of the Formulations: Stability testing was conducted to assess the shelf life and 

storage conditions of the formulations. The tests included accelerated stability studies under various 

temperature and humidity conditions. The formulations were evaluated for physical and chemical 

stability, including changes in color, texture, and potency over time30-31. 

 
6. Biological Evaluation 

a. In Vitro Anti-inflammatory Assays: The in vitro anti-inflammatory activity of the formulations was 

assessed using assays that measure the inhibition of key inflammatory mediators. The COX-2 enzyme 

assay and TNF-α inhibition assay were used to evaluate the potential of the formulations to reduce 

inflammation at the molecular level. 

b. In Vivo Animal Models for Inflammation: In vivo studies were conducted using animal models such 

as the carrageenan-induced paw edema model and the cotton pellet granuloma model. These models are 

well-established for evaluating the anti-inflammatory efficacy of therapeutic agents. The reduction in 

paw edema and granuloma formation served as indicators of the anti-inflammatory activity of the 

formulations. 

c. Comparative Efficacy with Standard NSAIDs: The anti-inflammatory efficacy of the Alangium 

lamarckii formulations was compared with that of standard NSAIDs such as ibuprofen and diclofenac. 

This comparison helped to benchmark the performance of the herbal formulations against conventional 

treatments and to highlight their potential as alternative therapies32. 

 
7. Results 

a. Phytochemical Analysis Results: The phytochemical analysis revealed the presence of several bioactive 

compounds in Alangium lamarckii extracts, including flavonoids, alkaloids, saponins, and phenolic 

compounds. The quantitative analysis indicated significant concentrations of these compounds, which 

are known for their anti-inflammatory properties. 

b. Formulation Stability and Characteristics: The formulated dosage forms demonstrated good stability 

under various storage conditions. Tablets and capsules exhibited satisfactory hardness, disintegration 

time, and uniformity of content, while the topical gel maintained its consistency and potency over the 

study period. 

c. Biological Evaluation Findings: The in vitro assays showed significant inhibition of COX-2 and TNF- 

α by the Alangium lamarckii formulations, indicating their potential to reduce inflammation. In vivo 

studies demonstrated a marked reduction in paw edema and granuloma formation in treated animals 

compared to controls. The formulations exhibited comparable efficacy to standard NSAIDs, with the 

added advantage of minimal side effects33. 

 
8. Discussion 
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a. Interpretation of Results: The results of this study confirm the anti-inflammatory potential of Alangium 

lamarckii, supporting its traditional use in managing inflammation. The identified phytochemicals, 

particularly flavonoids and alkaloids, play a crucial role in mediating the anti-inflammatory effects 

observed in both in vitro and in vivo models. 

b. Comparison with Existing Anti-inflammatory Treatments: The efficacy of Alangium lamarckii 

formulations in reducing inflammation is comparable to that of conventional NSAIDs. However, the 

herbal formulations offer a safer profile with fewer adverse effects, making them an attractive alternative 

for patients seeking natural remedies. 

c. Potential Mechanisms of Action: The anti-inflammatory effects of Alangium lamarckii are likely 

mediated through multiple pathways, including the inhibition of pro-inflammatory enzymes (COX-2) 

and cytokines (TNF-α). The presence of multiple bioactive compounds in the extracts may contribute to 

a synergistic effect, enhancing the overall therapeutic efficacy. 

d. Implications for Future Research: This study lays the groundwork for further research into the 

therapeutic potential of Alangium lamarckii. Future studies should focus on elucidating the precise 

mechanisms of action, optimizing formulation techniques, and conducting clinical trials to establish the 

efficacy and safety of these herbal remedies in human subjects34. 

 
9. Conclusion 

The study demonstrates that Alangium lamarckii, a medicinal plant indigenous to Balarampur, Uttar Pradesh, 

holds significant promise as a natural anti-inflammatory remedy. The formulated herbal dosage forms exhibited 

potent anti-inflammatory activity in both in vitro and in vivo models, comparable to standard NSAIDs. The 

minimal side effects associated with these formulations highlight their potential as safer alternatives to 

conventional treatments. Further research is warranted to fully explore the clinical applications of Alangium 

lamarckii and to develop standardized herbal products for managing inflammation. 
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