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INTRODUCTION 

The significance of many species of medicinal plants 

in the field of modern-day healthcare has increased 

significantly in the last few decades. These species 

have been used for an extended period of time in 

traditional medicine, folk cures, and the study and 

production of pharmaceuticals. The demand for these 

plants is not limited to markets that are local; rather, 

they are highly sought after by both domestic and 

foreign trade networks [1]. Plants that are a part of the 

Amaryllidaceae family have become one of the most 

researched groupings of plants due to its medicinal 

properties. The therapeutic applications and extensive 

biological activity of the distinct alkaloid compounds 

and the unusual structural characteristics of this 

monocotyledonous plant family are the subjects of a 

substantial amount of established knowledge [2,3]. 

The members of the family may be found in every 

corner of the world.  

The family of Amaryllidaceae has over 1,200 

different species and 80 distinct genera. It is 

categorized into three different subfamilies and is 

mostly found in tropical, subtropical, and mild 

temperate climates [4]. The isoquinoline alkaloids 

that are specific to this family have been the focus of 

considerable study with the aim of determining their 

potential medicinal and therapeutic applications. The 

relevance of this family in the area of pharmaceutical 

development is hence underscored [5].  The Crinum 

genus, which belongs to the Amaryllidaceae family, 

has been subjected to a great deal of research and has 

been found to be scattered over the whole planet. 

ABSTRACT 

Crinum asiaticum has been used in traditional medicine for its analgesic and anti-inflammatory properties, however 

there is no proof that it may treat arthritis. The objective of this study was to identify the bioactive ingredients in C. 

asiaticum leaf extracts and evaluate their analgesic and anti-arthritic properties. For extraction, the leaves of C. 

asiaticum were submerged in petroleum ether, chloroform, and methanol in a certain sequence. Male albino rats 

weighing 150–200 g were utilized in a carrageenan-induced paw edema model to assess the anti-arthritic and 

antinociceptive effects. Activity-guided dry column chromatography was used to separate the chloroform extract. Thin-

layer chromatography (TLC) and phytochemical screening were then used to analyze the resultant fractions. After 

determining the pain threshold using an analgesy meter, statistical analysis was performed using a one-way ANOVA 

and Dunnett's test. The chloroform extract outperformed indomethacin in terms of maximum effectiveness, while both 

the methanol and chloroform extracts exhibited robust antinociceptive effects at 250 mg/kg. There was no impact from 

the petroleum ether extract. Using activity-guided fractionation, two fractions (F4 and F5) with significant analgesic 

effectiveness were extracted from the chloroform extract. Phytochemical analysis of these fractions revealed the 

presence of triterpenes, glycosides, coumarins, alkaloids, and flavonoids that have analgesic and anti-inflammatory 

properties. According to the study, when C. asiaticum is extracted in methanol or chloroform, a variety of bioactive 

compounds that it contains combine to reduce pain and arthritis. In addition to providing support for the long-standing 

use of C. asiaticum to reduce pain and inflammation, this study establishes the foundation for next mechanistic studies 

and isolation initiatives targeted at developing novel anti-arthritic drugs. 
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There have been several alterations made to this 

genus, which dates back to the 18th century, and these 

variations have contributed to the identification of 

over 100 species that are found around the world [6]. 

The Crinum genus has a very wide variety of species, 

and these species may be found in a number of 

different places all over the globe, including Asia, 

Africa, the Americas, and Australia, among others. 

Fifteen distinct species of Crinum can be found in 

India, and each one of them is distinctive in terms of 

its morphology and taxonomy [7]. Crinum species 

that are found in water as well as on land have a broad 

variety of medicinal applications, including the ability 

to prevent inflammation, combat bacteria, and 

function as antioxidants. The bulk of these 

advantageous advantages may be attributed to 

bioactive alkaloids, which have shown capabilities 

that are anti-cancer, anti-viral, anti-malarial, and anti-

diabetic [8]. Despite this promise, there is a scarcity 

of information on the phytochemical properties of 

Indian Crinum species, particularly the amount of 

alkaloids they contain. This fact necessitates more 

investigation into the medical use of these species [9].  

Crinum asiaticum is one of the many varieties of 

Indian Crinum, and it is also known as the Asian 

Crinum lily. This particular kind has been used for 

medicinal purposes in Asia and Africa for a very long 

time [10]. C. is an ingredient that is used in traditional 

medicine. the flowers, bulbs, and leaves of E. elegans 

Due to its anti-inflammatory, antipyretic, and 

antibacterial effects, Asiaticum has been used to treat 

a variety of different diseases, including fever, 

rheumatism, and skin infections [11]. Furthermore, 

research has been conducted on the diets of related 

species, such as C. The species of Crinum have been 

shown to contain high levels of water, ash, protein, 

lipids, carbohydrates, and dietary fiber, which 

suggests that they might potentially be used as 

functional foods or for medicinal purposes [12].  

The light bulb belonging to Crinum asiaticum 

Glycosides, alkaloids, flavonoids, phenolic acids, and 

terpenoids are all phytochemicals that may be found 

in great quantities in asiaticum. [13]. These 

compounds possess a number of different biological 

effects, including the ability to function as an 

antioxidant, an anti-inflammatory, and an 

antibacterial. Crinum asiaticum capacity to function 

as an antioxidant In vitro research, including DPPH 

radical scavenging, H₂O₂ scavenging, and other 

experiments, have shown that asiaticum may be able 

to scavenge free radicals, reduce oxidative stress, and 

protect cells from injury [14]. Crinum asiaticum is 

known to have a wealth of phytochemicals and a 

significant amount of bioactive potential. The goal of 

this research is to verify the validity of traditional 

usage, investigate potential therapeutic applications, 

and encourage the conservation and sustainable 

exploitation of this unique medicinal plant by 

concentrating on its phytochemical screening and 

assessment of anti-arthritic activity. The main point of 

attention is asiaticum. 

OBJECTIVES  

1. To assess the analgesic and anti-arthritic 

properties of Crinum asiaticum leaf extracts in 

petroleum ether, chloroform, and methanol using a rat 

model of carrageenan-induced paw edema.  

2. To use activity-guided fractionation and 

phytochemical screening to find and describe the 

bioactive fractions and phytochemical components 

that are in charge of the noted analgesic and anti-

arthritic effects. 

MATERIAL AND METHOD  

Collection of Plant Material and Preparation of 

Extracts 

Following the gathering of the newly picked green 

leaves of Crinum asiaticum, they underwent a 

thorough washing process, were dried in the shade, 

and then oven-dried at a temperature of 40 degrees 

Celsius. After being ground into a coarse powder, the 

leaves that had previously been dried were... Using 

petroleum ether, chloroform, and methanol, Soxhlet 

extraction was carried out on 3.5 kg of powdered 

leaves in a step-by-step method. They were filtered, 

concentrated at decreasing pressure, freeze-dried at -

40°C, and then stored in sealed glass vials. This 

process was done in order to get the extracts ready for 

further pharmacological testing. The production of 

methanol was 13.4%, the output of petroleum ether 

was 3.5%, and the yield of chloroform was 1.3%. 

Experimental Animals 
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The male albino rats (Sprague Dawley) were housed 

in normal laboratory conditions that were weighted 

between 150 and 200 grams. These settings included 

a light/dark cycle that lasted twelve hours, a 

temperature of 25 ± 2°C, a relative humidity of 50–

60%, and unrestricted access to water and a standard 

pellet meal. Before the animals underwent testing, 

they were provided with a week to get used to their 

new environment. Every one of the experiments 

conducted was in compliance with the regulations 

established by the Committee for the Purpose of 

Control and Supervision of Experiments on Animals 

(CPCSEA) in India. The protocol for the experiment 

was approved by the Institutional Animal Ethics 

Committee. In order to ensure statistical reliability, 

experiments were carried out in triplicate wherever 

feasible, and each experimental group consisted of six 

to eight rats. 

Evaluation of Anti-Arthritic / Antinociceptive 

Activity 

The carrageenan-induced paw edema test, which is a 

well-established paradigm for the investigation of 

inflammation-mediated arthritis, was used to examine 

the ability of the extracts to alleviate arthritic 

symptoms. The rats were completely deprived of food 

the evening before to the testing. In order to induce 

edema, a 0.1 milliliter injection of a 1% (w/v) 

carrageenan solution was delivered to the right hind 

paw of each and every rat. Two hours after the first 

administration, the subjects received oral doses of 

250, 500, and 1000 mg/kg (10 mL/kg) of the test 

extracts. The rats that were part of the negative control 

group were given simply the vehicle, while the rats 

who were part of the positive control group were 

administered indomethacin at a dosage of one 

milligram per kilogram of body weight. Four hours 

after the therapy was administered, an analgesy-meter 

and a digital plethysmometer were employed in order 

to evaluate the amount of pain the subject was 

experiencing as well as the volume of their paw. The 

pain response, which may include paw withdrawal or 

squeaking, was recorded at the time when the pressure 

was applied. This was done in order to serve as an 

endpoint. The foundation of the analysis was made up 

of the three duplicate means of each measurement. 

Fractionation and Phytochemical Analysis of 

Bioactive Fractions 

The 15-gram chloroform extract was subjected to 

activity-guided fractionation using the dry column 

chromatography technique. Among the solvent 

systems that were used were methanol:chloroform 

(1:1), 100% chloroform, and petroleum 

ether:chloroform (1:9, 1:1). Fractions having Rf 

values that were equivalent (as determined by TLC) 

were pooled in order to conduct a test for 

antinociceptive activity.  The twenty-eight sub-

fractions were attained by means of further 

fractionation of the most active fractions, which were 

done by using a ratio of chloroform to methanol of 

7:3. Using aliquots and thin-layer chromatography 

plates, phytochemical screening was conducted in 

accordance with the methodology outlined by Wagner 

and Bladt (1996) [15] in order to detect the presence 

of alkaloids, coumarins, flavonoids, glycosides, and 

triterpenes. 

Statistical Analysis 

The data is provided in the form of the mean plus or 

minus the standard error of the mean. Following the 

completion of an analysis of variance test, Dunnett's 

multiple comparison test was used to assess the data. 

Differences that had a p-value of less than 0.05 were 

deemed to be statistically significant. The selection of 

sample sizes and duplicates ensured that the 

appropriate level of statistical power was achieved. 

RESULT  

Analgesic/Anti-Arthritic Activity of Crinum 

asiaticum Leaf Extracts 

The results of the study that was conducted revealed 

that the extracts of the leaves of C. asiaticum in both 

methanol and chloroform were very efficient in 

relieving pain at doses that ranged from 250 to 1000 

mg/kg. Nonetheless, at the highest dose, which was 

1000 mg/kg, the petroleum ether extract did not 

demonstrate any noticeable activity [16]. The 

concentration of the chloroform extract was reduced 

from 1000 mg/kg to 250 mg/kg in order to conduct 

additional research. The reason for this was because 

some of the animals developed hyperactivity and died 

as a consequence of the high dose, which was 1000 
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mg/kg. The antinociceptive effects of the extracts at a 

dosage of 250 mg/kg are discussed in Table 1 and 

Figure 1. 

Table 1: Antinociceptive effect of C. asiaticum leaf extracts on rats (250 mg/kg) 

Group Treatment Pain threshold (g) Mean ± SEM Significance vs Control 

1 Negative control 200 ± 10 - 

2 Indomethacin (1 mg/kg) 650 ± 15 p<0.01 

3 Petroleum ether extract 220 ± 12 ns 

4 Chloroform extract 600 ± 18 p<0.01 

5 Methanol extract 550 ± 14 p<0.05 

ns = not significant; n = 6–8 rats per group; values expressed as Mean ± SEM

 

The results demonstrated that the chloroform and 

methanol extracts of C. asiaticum have analgesic 

properties, as the pain threshold in the rats that were 

exposed to these extracts was much higher than the 

pain threshold in the rats that were exposed to the 

negative control.  The chloroform extract had the 

highest level of activity, which was comparable to the 

gold standard drug indomethacin (650 ± 15 g), with a 

pain threshold of 600 ± 18 g and a p-value of less than 

0.01.  When compared to petroleum ether extract, 

which was unable to show any noticeable activity, 

chloroform and methanol were shown to be more 

effective solvents for the active phytoconstituents that 

are responsible for the analgesic and anti-arthritic 

properties [17].  This confirms that the most effective 

extracts to explore for their anti-arthritic activities are 

those that are found in chloroform and methanol. 

 

Figure 1: Antinociceptive effect of petroleum ether, chloroform, and methanol extracts of C. asiaticum 

at 250 mg/kg on rats. Pain threshold (g) measured 4 h post-treatment. *p<0.05, **p<0.01 compared to 

control. 

Activity-Guided Fractionation of Chloroform 

Extract 

After the chloroform extract had undergone additional 

fractionation by way of dry flash column 

chromatography, five fractions were produced, which 

were referred to as F1, F2, F3, F4, and F5.  There was 

a statistically significant difference in the 

antinociceptive activity of the control and the 

fractions F4 and F5 (p<0.01 and p<0.05, 

respectively).  There were no indications that F1, F2, 

or F3 had been activated [18]. 
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Table 2: Antinociceptive effect of chloroform extract fractions (250 mg/kg) 

Fraction Pain threshold (g) Mean ± SEM Significance vs Control 

F1 210 ± 11 ns 

2 225 ± 10 ns 

F3 230 ± 12 ns 

F4 610 ± 16 p<0.01 

F5 580 ± 14 p<0.05 

ns = not significant; n = 6–8 rats per group; values expressed as Mean ± SEM

The results indicate that fractions F4 and F5 have a 

considerably greater antinociceptive activity than that 

of the negative control (F4: p<0.01, F5: p<0.05). This 

finding suggests that these fractions are rich in the 

bioactive compounds that are responsible for the 

analgesic effect.  There was no discernable activity in 

fractions F1, F2, and F3, which may imply that these 

components are either missing or present in 

insufficient amounts [19]. The data from the 

fractionation demonstrate that the bioactive 

components were amplified by activity-guided 

separation, which provides support for the notion that 

it is justified to conduct an additional phytochemical 

investigation.

 

Figure 2: Antinociceptive effect of fractions F1–F5 of chloroform extract of C. asiaticum on rats. Dose: 

250 mg/kg. Pain threshold expressed as Mean ± SEM. *p<0.05, **p<0.01 compared to control. 

Phytochemical Analysis of Bioactive Fractions 

A phytochemical screening was conducted on a combined fraction of F4 and F5. The findings of the 

investigation revealed that there were

Table 3: Phytochemical analysis of bioactive fractions (F4 + F5) 

Phytochemical Detection Method Observation 

Alkaloids, heterocyclic & 

nitrogen compounds 
Dragendorff’s reagent Orange-brown zones 

Coumarins 10 mL KOH solution 
Yellow/brown/blue/blue-green 

fluorescence 

Glycosides 
15 mL antimony trichloride, heat 6 

min at 100°C 
Brown spots 
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Triterpenes 
Anisaldehyde-sulphuric acid, heat 5 

min at 100°C 
Blue-violet to red-violet zones 

Flavonoids 

Methanolic diphenylboric acid-β-ethyl 

amino ester + ethanolic PEG, UV 365 

nm 

Orange, yellow, green bands 

There were discoveries of alkaloids, coumarins, 

glycosides, triterpenes, flavonoids, and nitrogen and 

heterocyclic chemicals in the bioactive fractions (F4 

+ F5). Because of the anti-inflammatory, analgesic, 

and antioxidant properties of these compounds, the 

anti-arthritic effects of these drugs may be increased. 

Because of the following reasons, chloroform extract 

fractions ought to be utilized in additional 

pharmacological and mechanistic investigations on 

arthritis: The existence of several different types of 

bioactive classes indicates that the observed anti-

arthritic/analgesic effect could be attributed to the 

synergistic activity of these phytochemicals rather 

than to a single component. 

DISCUSSION  

In order to investigate the anti-arthritic and analgesic 

activities of Crinum asiaticum leaf extracts, this study 

made use of a rat model that was induced to develop 

paw edema using carrageenan. It has been shown that 

the bioactivity of the extracts changes depending on 

the sequence of the extraction procedure. In contrast 

to the chloroform and methanol extracts, the 

petroleum ether extract was not very successful in 

producing antinociceptive effects. It seems that the 

polar bioactive compounds that have analgesic effects 

are more effectively dissolved in polar solvents such 

as methanol and chloroform. If the petroleum ether 

extract is inert, then it can be concluded that the anti-

arthritic effects are not attributable to the presence of 

non-polar components [20].  In particular, the extract 

that was obtained using chloroform had significant 

analgesic properties that were comparable to those of 

the medicine indomethacin, which is considered to be 

the gold standard. This suggests that it may be a 

source of components that are pharmacologically 

active. Because of the fact that the chloroform extract 

resulted in the occurrence of hyperactivity and death 

at high doses, which were equal to 1000 mg/kg, it is 

very essential to modify the dose in order to ensure 

that the medication is used in a safe manner. The fact 

that fractions F4 and F5 were shown to be the most 

bioactive as a result of activity-guided fractionation of 

the chloroform extract indicates that chromatography 

was used in order to concentrate the analgesic 

compounds. It seems likely that fractions F1–F3 had 

either no active principles at all or just very small 

amounts of them, given that their activity was so low. 

This emphasizes the effectiveness of bioactivity-

guided fractionation when it comes to the separation 

of constituents that possess therapeutic value [21].  

Phytochemical screening of the active fractions (F4 + 

F5) was used in order to identify the presence of 

alkaloids, coumarins, glycosides, triterpenes, and 

flavonoids. It is well recognized that these chemicals 

have the ability to act as antioxidants, anti-

inflammatories, and analgesics. It is possible that the 

combination of many phytochemicals rather than a 

single active component is responsible for the anti-

arthritic and pain-relieving effects. This provides a 

molecular explanation for the pharmacological 

efficiency of Crinum asiaticum and adds validity to 

the historical usage of this plant in the treatment of 

inflammatory illnesses. The findings that have been 

presented here indicate that there is a potential for C. 

asiaticum to exert its anti-arthritic and antinociceptive 

effects via the use of multi-target mechanisms, which 

include the modulation of pain pathways as well as the 

reduction of inflammatory mediators. 

CONCLUSION  

The findings of the present research demonstrate that 

extracts of Crinum asiaticum leaves, namely the 

chloroform and methanol fractions, had significant 

analgesic and anti-arthritic properties in a rat model of 

paw edema that was generated by carrageenan.   The 

presence of alkaloids, coumarins, glycosides, 

triterpenes, and flavonoids was established by 

phytochemical screening. Activity-guided 

fractionation suggested that the most efficient 

fractions were F4 and F5.  These substances have a 

high probability of being the cause of the effects that 
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have been described.   The findings of these 

experiments provide credence to the well-established 

notion that the plant C. asiaticum has the potential to 

reduce inflammation and pain. Furthermore, they 

suggest that the therapeutic benefit of the plant is 

attributable to the synergistic interactions that occur 

between the many bioactive compounds that it 

contains.   This analysis establishes the framework for 

further research on this plant, which may lead to the 

creation of novel anti-arthritic medications via the 

processes of isolation, characterization, and 

mechanistic studies.  
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