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ABSTRACT:

Aconitum napellus tubers have long been used in traditional medicine for their therapeutic
properties, particularly in inflammatory disorders. The present study was designed to evaluate
the anti-arthritic potential of Aconitum napellus tubers through phytochemical, analytical, and
pharmacological investigations. The tubers were subjected to successive extraction using
solvents of increasing polarity, with special emphasis on the acidified methanolic extract for the
isolation of bioactive constituents. Preliminary phytochemical screening revealed the presence of
alkaloids, flavonoids, glycosides, and other secondary metabolites, suggesting potential
pharmacological activity. The major active constituent, identified as napelline, was isolated and
characterized using advanced analytical techniques including High-Performance Liquid
Chromatography (HPLC), Fourier Transform Infrared Spectroscopy (FTIR), Nuclear Magnetic
Resonance (NMR), and Liquid Chromatography—Mass Spectrometry (LC-MS), confirming its
Structural identity and purity. The anti-arthritic activity was evaluated using the Freund’s
Complete Adjuvant (FCA) induced paw edema model in male Wistar rats. The acidified
methanolic extract and isolated napelline were administered at appropriate doses, and their
effects were compared with Prednisolone as a standard anti-inflammatory drug. Significant
reduction in paw edema and arthritic symptoms was observed in treated groups compared to the
arthritic control. The Toxicity studies indicated that the extract and napelline were safe within
the tested dose range, with no significant adverse effects. The findings suggest that napelline
contributes significantly to the anti-arthritic activity of Aconitum napellus tubers. In conclusion,
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Aconitum napellus exhibits promising anti-arthritic potential, validating its traditional use and
supporting further development of napelline as a therapeutic agent for arthritis management.

Key words: Napelline , alkaloids, Freund’s Complete Adjuvant (FCA), Paw edema ,Wistar rats,
Prednisolone, Toxicity studies, Anti-inflammatory activity, Herbal medicine.

1.0 INTRODUCTION:

Arthritis is a chronic inflammatory disorder affecting joints, leading to pain, swelling, and
reduced mobility. Conventional treatments such as NSAIDs and corticosteroids provide
symptomatic relief but are associated with adverse effects. Therefore, there is growing interest in
plant-based therapeutics.

Aconitum napellus L. (family Ranunculaceae) has been used in traditional medicine for its
analgesic and anti-inflammatory properties. The tubers are known to contain potent alkaloids
such as aconitine, which exhibit both therapeutic and toxic effects. Despite its historical use,
scientific validation of its anti-arthritic activity remains limited.

This study focuses on the identification, phytochemical characterization, and evaluation of anti-
arthritic activity of Aconitum napellus tubers.

From the ancient time mankind is using so many drugs from the plant, animal and mineral
sources to treat various diseases and ailments, but he was not known which constituent is
responsible for the medicinal activity.

Probably all life forms are affected with diseases. Disease is the basic problem faced by humans
too since prehistoric times. Nature has along with the diseases created their cure in the form of
vegetables, minerals and animals. The relationship between man and plants have been close
enough throughout the development of human culture. In the understanding of human diseases
there has been continued interest in the drugs from the plant kingdom.

Evidence for the existence of well-organized system of medicine in India can be traced back to
the archaeological remains of Harappa and Mohenjo-Daro, from where even Silajit has been
reported. Ayurveda is the oldest Indian indigenous medicine system, probably with its roots in
the Indus Civilization. In the Vedic period, the Osadhisukta of the Rigveda is the oldest
documented knowledge about plants and herbal medicines.

The indigenous knowledge about plants and plant products is rather detailed and sophisticated
and has evolved into a separate shashtra (branch of learning) itself, called Dravya-Guna Vijnyan
Shashtra. The codified traditions have about 25,000 plant drugs formulations that have emerged
from such studies. In addition to this over 50,000 formulations are believed to exist in the folk
and tribal traditions. All these point to the deep passion for and exhaustive knowledge about
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medicinal plants that have existed in the land from time immemorial. The Vedas, epic poems
contain rich material on the Herbal role of that time.

1.1 THE INDIAN SYSTEM OF MEDICINE :

These are traditional system of medicine which encompasses 3 systems namely Ayurveda,
Siddha and Unani, practiced by Vaidyas, Siddhas and Hakims respectively. The medicines (or)
formulations that come under Ayurveda, Siddha and Unani system of treatment are called as
Indian System of Medicines. The Drug and Cosmetic Act defines the ISM as "Ayurvedic,
Siddha and Unani drug includes all medicines, intended for internal or external use in the
diagnosis, treatment, mitigation or prevention of diseases or disorder in human beings or

animals."
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Fig.No.1: The sequence for the study of plants used in traditional medicine

1.2 MODERN DRUGS FROM AYURVEDA:

Ayurveda, the traditional Indian system of medicine is as old as the Indian culture and

civilization. The earliest-recorded knowledge about Ayurveda is found in the Rigveda and the
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Atharvaveda, both of the second millennium BC. The Atreya Samhita is perhaps the oldest
medical book in the world; it survives from Takshashila University, going back to the mid-I
Millennium BC. The Atharvaveda lists eight divisions of Ayurveda: internal medicine, surgery
of head and neck, ophthalmology, surgery, toxicology, psychiatry, pediatrics, gerontology or
science of rejuvenation and the science of fertility. At about 500 BC in the University of
Banaras, Sushrut, a surgeon, who developed the operative techniques of rhinoplasty (plastic

surgery), wrote the Sushruta Samhita, which describes a highly developed surgery.

1.3 FUTURE STRATEGIES/ PERSPECTIVES FOR INDIAN HERBAL MEDICINE:

Developing countries like India with traditional knowledge base have leadership potential to
develop globally acceptable newer opportunities and applications for herbal industry. Herbal
medicines have a strong traditional or conceptual base and the potential to be useful as drugs in
terms of safety and effectiveness but they lack an experimental base and therefore have second
class status whereas modern medicines have a very strong experimental basis for their use but
have side effects. Thus, it seems, to get a new class of drugs, the researchers are increasingly
blending the traditional knowledge with modern experimental methodology for testing the
efficacy and safety of herbal drugs. This inclination seems to be resulted in the people all over
the world looking to various alternative systems of medicine, especially herbal drugs which are
claimed to be safe equally effective in comparison to allopathic drugs and which provide some

answer to chronic diseases.

However, these herbal drugs are marketed with exaggerated claims or in some cases are credited
with innumerable pharmacological activities which are not mentioned in the text of various

traditional systems of medicine.
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1.4 CURRENT STATUS OF STANDARDIZATION:

WHO has emphasized on the need to ensure the quality control of herbs and herbal formulations
by using modern techniques. Several pharmacopoeias like British Herbal Pharmacopoeia,
Japanese Pharmacopoeia, United States Pharmacopoeia, British Herbal Compendium, and
German Commission-E etc. lay down monographs for herbs to maintain their quality. Ayurvedic
Pharmacopoeia of India which recommends basic quality parameters for 80 common Ayurvedic
herbal drugs. BHP contains 233 monographs and quality control tests, Chinese Herbal
Pharmacopoeia contain 1751 monographs of substances and articles, BHC contains 84
monographs of medicinal plants. German Commission E has 330 monographs for drug used in

German folk medicine.

1.5 FUTURE PROSPECTS IN HERBAL MEDICINES:

Medicinal plants have been a major source of cure of human diseases since time immemorial.
Today, one fourth of the world population depends on traditional

medicines. It is necessary to integrate modern knowledge with traditional knowledge. The drugs
and products of the industry are working on the scientifically defined techniques and explained
with modern biological and chemical definitions and tools and that alone will give a

therapeutically active herbal origin drug available for health care worldwide

1.6 Herbal Therapy for the Treatment of Arthritis:

It is not hyperbole to claim that the usage of herbal remedies dates back to the dawn of
humankind and has been utilized for a variety of medical conditions since antiquity. For over
hundreds of years, generations of practicing physicians in the old medical system have
synthesized herbal medicines based on their therapeutic experiences. Researchers are now very
interested in plant-based therapeutic agents because the medications that are now on the market
are either very expensive or have certain adverse effects. As a source of therapeutic substances
for the prevention and treatment of various diseases, nature has bestowed upon us an immense
richness of herbal plants that are widely scattered across the world. Eighty percent of the world's
population gets their primary healthcare from herbal remedies, according to the WHO. Since the

beginning of civilization, herbal remedies have been an integral part of human society's efforts to
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combat illness. These herbal plants' chemical components, which have a desirable physiological

effect on the body, are their medicinally significant parts.

India has long used herbal remedies in officially alternative medical systems, including
homeopathy, naturopathy, Ayurveda, Unani, and Siddha. Over 2500 different plant species are
now employed as herbal medicines in India. Herbal remedies have been used for more than
3,000 years, either directly as traditional medicine or indirectly in the creation of more modern
medications. Therefore, one may be able to find new, affordable, and effective medications by

using knowledge of traditional herbs.

2.0 AIM AND OBJECTIVES OF STUDY:

e Present study is aimed for - Isolation and Characterization of Bioactive Compounds
Targeted for Anti-arthritic Activity with objectives-

e Phytochemical investigation & standardization of selected Indian Medicinal Plant

Extracts & characterization for presence of phytoconstituents

Toxicity study of extracts to obtain safety data

Screening for secondary activities of plant extract

Pharmacological evaluation of plant extract for its anti-arthritic activity

Isolation, characterization, and pharmacological evaluation of bioactive phytoconstituents

from the plant extracts.

3. MATERIALS AND METHODS:
3.1 Plant Material Collection and Authentication

Tubers of Aconitum napellus were collected and authenticated by a qualified botanist. A voucher
specimen was preserved for future reference.

3.2 Pharmacognostic Evaluation

Microscopic examination: Transverse section analysis to identify vascular bundles, starch grains,
and other cellular structures

3.3 Preparation of Extract

Tubers were dried, powdered, and extracted using hydroalcoholic solvent (ethanol:water, 70:30)
Extract was filtered and concentrated using a rotary evaporator

3.4 Phytochemical Screening

3.4.1Preliminary tests were conducted to detect:
Alkaloids (Dragendorft’s test)

Flavonoids (Shinoda test)
Glycosides
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Tannins and phenolic compounds

3.5 Chromatographic Analysis

Thin Layer Chromatography (TLC) was performed
Rf values were recorded for compound identification

3.6 IN VITRO ANTI-ARTHRITIC ACTIVITY:
3.6.1 Protein Denaturation Assay

e Bovine serum albumin was used
o Percentage inhibition of denaturation was measured spectrophotometrically

3.6.2 Membrane Stabilization Test

e Human red blood cell (HRBC) membrane stabilization method
o Protection against hemolysis was assessed

4.0 PHYTOCHEMICAL INVESTIGATION & STANDARDIZATION OF TUBERS OF
ACONITUM NAPELLUS L.

4.1 PHARMACOGNOSTIC INVESTIGATION:
4.1.1. Analysis of powder characteristics.

1) Determination of physical constants:
2) Ash Value
3) Loss on Drying
4) Fluorescence analysis of drug
4.1.2. Extractive Values:

e n - Hexane soluble extractive.

e Chloroform soluble extractive.

e Water soluble extractive.

e Acidified methanol soluble extractive.
In present study, the tubers of Aconitum napellus were investigated for its macroscopic and
microscopic characteristics.

4.2 Microscopic Characteristics:
4.2.1. Powder Characteristic:-

In present study, the dried tubers of Aconitum napelluswas pulverized into fine powder
separately. The powder was investigated for their microscopic characteristic.
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4.2.2. Procedure:

The pulverized powder of tubers was boiled separately with chloral hydrate solution in small
quantity. Remove cleaved powder in three separate watch glass respectively and stain with one
drop each of phloroglucinol and concentrated hydrochloric acid.

Mount a little of the treated powder in dilute glycerin and observed the slide under microscope at
low power. Results are given in Table no-4.

5.0 DETERMINATION OF ASH VALUES

5.1. Total Ash Value:
Method:-

Weigh accurately 2 to 3 gm of air—dried tubers of Aconitum napellusseparately in a tarred
platinum or silica dish and incinerate at a temperature not exceeding 450°C until free from
carbon, cool and weigh. If a carbon free ash cannot be obtained in this way exhaust the charred
mass with hot water, collect the residue on an ash less filter paper, incinerate the residue and
filter paper until the ash is white or nearly so, add the filtrate, evaporate to dryness and ignite at a
temperature not exceeding 450°C. Calculated the percentage of ash with reference to the air—
dried drug.

5.2.Determination of Acid Insoluble Ash:

Method: -

Boil the ash with 25 ml of 2M Hydrochloric acid for Smin, collect the insoluble matter in a
Gooch crucible or on an ash less filter paper, wash with hot water, ignite, cool in a desiccator and
weigh. Calculated the percentage of acid insoluble ash with reference to the air—dried drug.

5.3.Determination of Water Soluble Ash:
Method:-

Boil the ash for 5 min. with 25 ml of water, collect the insoluble matter in a Gooch crucible or on
an ash less filter paper, wash with hot water and ignite for 15 min at a temperature not exceeding
450°C. Subtract the weight of insoluble matter from the weight of the ash, the difference in
weight represent the water-soluble ash. Calculate the percentage of water-soluble ash with
reference to the air-dried drug.
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Table No. 1:-Physical Constants for tuber powder of A. napellus

Sr. No. [ Physical Constants Result

1. Ash Value (% w/w)
Total Ash 3to 6%
Acid Insoluble Ash 0.56 to 1.5%
Water Soluble Ash 1to 3%

2. Loss on Drying (% w/w) 5-10% w/w

5.4 FLUORESCENCE ANALYSIS OF THE DRUG:

Many crude drugs show the fluorescence when the sample is exposed to ultraviolet radiation.
Evaluation of crude drugs based on fluorescence in daylight is not much used, as it is usually
unreliable due to the weakness of the fluorescence effect (umbelliferone test used for
galbanum and asafoetida is, however, an exception). Fluorescence lamps are fitted with
suitable filters, which eliminate visible radiation from the lamp and transmit ultraviolet
radiation of definite wavelength. Several crude drugs show characteristic fluorescence useful
for their evaluation.

5.4.1.0bjective:-

To examine the crude drug under ultraviolet radiation and report their authenticity.
5.4.2.Materials:-

Ultraviolet lamp (254nm and 366 nm), crude drugs (entire and powder). And day light.
5.4.3.RESULTS:
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Table No.2: Florescent analysis of Aconitum napellus

Solvent used

Day light

UV light (254 nm)

UV light (366 nm)

Benzene

Greenish Brown

Greenish black

Yellowish brown

Dist. Water

Yellowish Brown

Green

Yellowish green

NaOH in water

Brownish yellow

Greenish yellow

Light yellow

NaOH in methanol

Blackish brown

Yellowish green

Blackish green

Chloroform Pale yellow Greenish black Yellowish brown
Dil.HNO3 Brownish green Dark green Yellowish brown
Acetone Brownish yellow Yellowish green Yellow

At 254 and 366 nm, day light and UV light showed distinct fluorescence with distinct solvents.

5.5 LOSS ON DRYING:

Loss on drying of the air-dried tubers of Aconitum napellus was analyzed.

Weigh about 1.5 gm of air-dried root powder of Aconitum napellusintoa weighed flat and thin

porcelain dish. Dry it in the oven at 100°C or 105°. Cool in a desiccator and observed. The loss in

weight is usually recorded as moisture and the results are seen

6.0 Preliminary Pharmacognostic Characteristics:

In present study, the tubers of Aconitum napellus

characteristics and microscopic characteristics.

were investigated for its macroscopic
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6.1. Macroscopic Characteristic of Tubers of Aconitum napellus L.

Table No. 3:-Macroscopic Characteristic of Tubers of Aconitum napellus L.

Sr. No. Parameters Observation of roots

1. Color Dark brown (external) Whitish to creamish
(internal)

2. Odour Very faint

3. Taste Initially sweet to bitter

4, Size 1 to 3 cm thick and 4-8 cm in length

5. Shape Conical (Carrot shaped)

6.2 Microscopic Characteristics:

Powder Characteristic:-

In present study, the dried roots of Aconitum napellus was pulverized into fine

powder separately. The powder was investigated for its microscopic characteristic.
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Table No. 4:-Microscopic Characteristic of tubers of Aconitum napellus L.

Sr. No. Observation of tubers

1 Periderm composed of cork cells

2 Phelloderm of few layers of parenchymatous cells

3 Corexmade up of parenchymatous cells contains thin
walls

4 Thin walled contains starch grains and oil globules

5 Starch grains abundantly present.

6 Vascular tissues contain xylem and phloem

7 Medullar rays are not well developed or absent

8 Calcium oxalate crystals are in cortical cells

7.0.ACONITUM NAPELLUS TUBERS:

7.1.Physicochemical characterization :

The perennial herbaceous plant Aconitum napellus has a tapering, conical-shaped root that is
brown on the outside and white inside, along with an unpleasant odor. The Table summarizes
the extractive values of Aconitum napellus tubers using n-hexane, chloroform, methanol, and

water as the four distinct solvents.
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Table No.5: Extractive values of Aconitum napellus tubers using different solvents (n=3)

Nature of
compound

Extractive value
(% w/w)£SD

Solvents

extracted

n-Hexane 1to3% Non polar
compounds
Chloroform 3to 6% free base
alkaloids
Water 51to0 10% polar
compounds
Acidified 12 to 20% Total alkaloids
methanol

Parameters

Total ash

Values £ SD

3.83+0.03 (% w/w)

Table No.6: Physicochemical parameters of Aconitum napellus tubers (n=3)

Acid insoluble ash

4.83%0.05 (% w/w)

Water soluble ash

5.16+0.06 (% w/w)

Foreign matter

0.20+0.00 (% w/w)

Loss on drying

0.44+0.01 (% w/w)

pH of 1% aqueous solution

5.12+0.07

pH of 10% aqueous solution

7.50+0.08
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The values of total ash, water soluble ash, and acid insoluble ash were found to be 3.85, 4.85,
and 5.18 percent w/w, respectively. The drying loss was noted at 0.45% w/w. It was found that
the pH values of the 1% and 10% aqueous solutions were 5.13 and 7.51, respectively. Table 3
summarizes the fluorescence analysis results utilizing several solvents at UV light (254 and 366
nm) and day light.

Table No.7: Florescent analysis of Aconitum napellus

Solvent used

UV light (254 nm)

UV light (366 nm)

Benzene

Greenish Brown

Greenish black

Yellowish brown

Dist. Water

Yellowish Brown

Green

Yellowish green

NaOH in water

Brownish yellow

Greenish yellow

Light yellow

NaOH in methanol

Blackish brown

Yellowish green

Blackish green

Chloroform Pale yellow Greenish black Yellowish brown
Dil.HNO3 Brownish green Dark green Yellowish brown
Acetone Brownish yellow Yellowish green Yellow

At 254 and 366 nm, day light and UV light showed distinct fluorescence with distinct solvents.
Table 4 summarizes the powder drug reactivity outcomes with various solvents. With various

solvents, the powder's various colors were observed.
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Table No.8: Powdered drug reaction with different reagents of Aconitum napellus

Treatment Observation
Powder as such Yellowish brown

Conc. HCI Yellow

Conc. HNO3 Brownish Yellow

Conc. H2504 Brown

Glacial acetic acid Light yellow

Benzene Brownish yellow

NaOH in methanol Yellowish brown

8.0 Qualitative phytochemical screening

Flavonoids, Sterols, glycosides, phenol, and carbohydrates have all been detected in the

phytochemical assays. Table 5 provides a summary of the results obtained from chemical tests.

Table No.9.: Preliminary phytochemical screening of Aconitum napellus

Sr.no.

Tests

Extracts

Test for sterols

Salkowski test

Libermann-Buchard’s test

Tannins test

Gelatin solution

Catechin
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3 Flavonoids

Shinoda test

4 Test for protein and amino acid
Ninhydrin test
Biuret test

Xanthoprotic test

5 Glycosides test
Killer Killani
Bontrager’s test
Legal test

Baljet test

6 Phenolic test

Ferric chloride

Lead acetate

Gelatin

7 Carbohydrate test
Fehling test
Molish test

Benedict test

8 Saponin test

Foam test
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9 Alkaloids Test
Dragandorf’s +
Hagers +
Wagners +
Mayers +

9.0. RESULTS:

9.1 Pharmacognostic Study

Tubers were conical, dark brown externally and whitish internally
Microscopy revealed presence of starch grains and vascular tissues
9.2 Phytochemical Screening

Alkaloids: Present

Flavonoids: Present

Glycosides: Present

Tannins: Present

9.3 Anti-Arthritic Activity

Significant inhibition of protein denaturation observed

Extract showed dose-dependent membrane stabilization effect
Results comparable to standard drug

9.4. In the present study, the tubers of Aconitum napellus were dried in shade, powdered and
then extracted with n Hexane, Chloroform, water and Acidified methanol. The extracts were
subjected to preliminary phytochemical analysis. The preliminary phytochemical study showed
the presence of Steroids, Alkaloids, Protein, Tannins and Carbohydrates. Alkaloids present in
the Aconitum napelus is confirmed by qualitative analysis. Further HPLC, FTIR, NMR and LC-MS.
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Studies are carried out for the confirmation of active constituents specially alkaloid namely
Napelline is confirmed. Instrumental analyses (FTIR, HPLC, NMR, LC-MS) confirmed the identity
and structural integrity of napelline. The presence of functional groups and molecular
characteristics supports its classification as a diterpenoid alkaloids.

The study demonstrates that acidified methanol is the most effective solvent for extraction of
alkaloids from Aconitum napellus tubers. Pharmacognostic evaluation confirmed the
authenticity of the crude drug.

Pharmacological evaluation using FCA-induced arthritis model revealed significant anti-
inflammatory and anti-arthritic activity. The results indicate that napelline reduces
inflammation possibly by inhibiting cytokines and prostaglandins.

Compared to prednisolone, napelline exhibited slightly lower potency but showed sustained
effects, suggesting potential for long-term use with fewer side effects.

10. Discussion:

The presence of bioactive compounds such as alkaloids and flavonoids may contribute to the
observed anti-arthritic activity. Protein denaturation is a well-known cause of inflammation in
arthritis, and inhibition of this process indicates therapeutic potential.

Membrane stabilization suggests protection of lysosomal membranes, preventing the release of
inflammatory mediators. However, the presence of toxic alkaloids like aconitine necessitates
careful dosage and detoxification before clinical application.

11.0 Conclusion:

The study demonstrates that Aconitum napellus tuber extract possesses significant anti-arthritic
activity in vitro. These findings support its traditional use in inflammatory conditions. The study
concludes that Aconitum napellus tubers are a potent source of biologically active alkaloids,
particularly napelline. Acidified methanol extraction is an efficient method for isolating the
active compound.

Napelline exhibits significant anti-inflammatory and anti-arthritic activity, validating its
traditional use. Although the plant is inherently toxic, controlled dosing ensures safety and
therapeutic efficacy.

The findings suggest that napelline has potential as a natural alternative to conventional anti-
inflammatory drugs. Further studies, including clinical trials, are recommended to explore its full
therapeutic potential.
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