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Abstract:   
Background: Chlorophytum borivilianum Sant. & Fern. (Liliaceae) has therapeutic application in Ayurvedic 

system of medicine. Roots of Chlorophytum borivilianum traditionally used for treatment of inflammatory 

disorders. The saponins is one of the major and important constituent present in these roots. Several studies have 

found evidence to support the belief that saponins have potent anti-inflammatory and analgesic properties. 

Aim: The aim of the present study was to evaluate anti-inflammatory, antiarthritic and analgesic activity of the 

fractions of saponin from isolated from roots of C.borivilianum. 

Material and Methods: The ethanol fraction of isolated saponins of C. borivilianum (EFS) at dose 3, 10 and 30 

mg/kg p.o was evaluated in laboratory animals using carrageenan- induced paw edema, histamine-induced paw 

edema, cotton pellet induced granuloma, Freund’s adjuvant-induced arthritis, Eddy’s Hot plate method, tail flick 

method. Effect of EFS 30 mg/kg,on bone deformation was evaluated by X-ray radiography. 

Result: The results showed that the EFS produced significant inhibition in carrageenan- induced inflammation, 

histamine-induced inflammation, cotton pellet induced granuloma and Freund’s adjuvant induced arthritis in 

rats. The maximum effect observed at 10 and 30  mg/kg p.o. It also increases reaction time significantly 

indicating analgesic activity. 

Conclusion: EFS at 10 and 30 mg/kg possess anti-inflammatory and anti-arthritic activity produced by 

inhibition of prostaglandin, inhibition of granuloma formation with mild central analgesic activity. 

Keywords: Chlorophytum borivilianum, saponin, analgesic, anti-inflammatory, paw oedema 

I. INTRODUCTION 

Inflammation plays a vital role in various diseases, such as rheumatoid arthritis, atherosclerosis 

and asthma, which all show a high prevalence globally. Arthritis has a high prevalence and 

represents the prototype of an autoimmune inflammatory joint disease leading to progressive 

destruction of articular structures, particularly cartilage and bone1. Mild to severe pain is 

associated with inflammatory condition and arthritis. The current available treatment of 

inflammatory disorders extensively use nonsteroidal anti-inflammatory drugs (NSAIDs) and 

corticosteroids. Although use of modern drugs for inflammation has a relieving effect, it is still 

unsatisfactory due to its severe side effects.2,3 
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Several natural products and their derived formulations have been used in therapeutic 

applications for inflammatory disorders and related diseases.4 Many traditional healing herbs 

and their parts possess medicinal value and can be used to prevent, alleviate or cure several 

human diseases.5 The Indian traditional system of medicine ‘Ayurveda’ utilizes more than 

1000 medicinal plants, from which therapeutic agents were derived and scientifically proven 

for their efficacy and safety parameters. Chlorophytum borivilianum Sant. & Fern. (Liliaceae) 

known as ‘Safed Musli’ is a traditional herb with assorted Ayurvedic relevance. It has 

therapeutic application in Ayurvedic system of medicine.6 

C. borivilianum is a potential herb traditionally used in India and China to treat arthritis, 

oligospermia, diabetes and dysuria. In ayurvedic literature it is celebrated as a ‘Divya Aushad’ 

(enlightened medicine) with unparalleled medicinal properties. In ‘Raja Ballabh Nighantu’ it is 

recommended as rejuvenator and is helpful in neurological (vatic) disorders.7 It possess 

antiviral, anticancer, immunomodulatory, antistress, aphrodisiac, antimicrobial,8 improvement 

in male sex health,9 anthelmintic10 and hepatoprotective activity.11 Among all the species of 

Chlorophytum present in India, C. borivilianum produces the maximum root tuber along with 

the highest saponin content.12 Roots of these species contain saponins13 about 2% to 4%,11,14 

which include borivilianosides A–D,15 borivilinoside E–H,16 chlorophytoside-I,17 furostanol 

and spirostanol saponins.13 

Our preliminary research on crude saponins of C. borivilianum proved anti-inflammatory 

activity.18 Present study was aimed to further fractionation of saponins and evaluation of the 

anti-inflammatory anti-arthritic and analgesic activity of these fractions. 

II. MATERIAL AND METHOD: 

a.              PLANT MATERIAL: 

Roots of C. borivilianum were procured from crude drug supplier M/s. Gokuldas 

Goverdhandas (237,Budhawarpeth Pune).The plant material was identified and authenticated by 

Dr. R. B. Bhagat, Head, Department of Botany, Poona District Education Association’s Arts, 

Commerece and Science College, Pirangut Tal. Mulshi Dist. Pune (N0. A.P.C.P./28/813/92/2/12-

13). 

b. PREPARATION OF EXTRACT: 

Roots of C. borivilianum cut into small pieces, shade-dried, and coarsely powdered. Extraction 

of roots was carried out following previously published methods.20 Coarse powder (1000g) 

was subjected to successive extraction with petroleum ether and water by cold maceration 

process for 72h at room temp (30± 2 0C). macerates (Extracts) were obtained by filtration and 

dried on water bath (45 ± 5 0C) to yield water extract 316.30g (31.63%). Ethanol and acetone 

(1:5) was slowly added to water extract to precipitated saponins. The light yellow color 

precipitate of saponin was separated, dried on water bath (yield 252.4 g (25.2%) and confirmed 
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with test for saponins. The dried precipitate of saponin was further fractionated by solid-liquid 

fractionation with ethanol (yield 2.62%), acetone (yield 2.39%) and methanol (yield 4.92%) 

successively. 

c. ANIMALS: 

Healthy adult male Wistar rats weighing 200-250 g and Swiss albino mice weighing 25–30 g 

were obtained from National Institute of Biosciences, Manikbaug, Pune, and Serum Institute, 

Hadapsar, Pune, respectively and were housed in polypropylene cages in standard 

environmental conditions (Temperature 25±2°C; relative humidity 55±10 %; and 12:12light: 

dark cycle,). The animals were fed on a standard pellet diet and water ad libitum. 

Animals were acclimatized to the laboratory condition for at least 8 days prior to the 

experiment. 

The experimental protocol (JSCOPR/04/IAEC/01/2014/02) was approved by the Institutional 

animal Ethical Committee (IAEC) of Jayawantrao Sawant College of Pharmacy and Research, 

Hadapsar, Pune, constituted under Committee for Purpose of Control and Supervision of 

Experiments on Animals (CPCSEA), Ministry of Environment and Forests, Government of 

India. The care of the laboratory animals was taken as per the CPCSEA guiddelines. 

d. METHODS: 

i. Acute toxicity study (OECD AOT425, 2010): 

Acute toxicity of extracts was performed at limit test 2000 mg/kg using Wistar rat (250–200 

g). Ethanol fraction of saponin (EFS) 2000mg/kg was administered orally to overnight fasted 

rats. After administration of EFS rats were observed for behavioral changes during the first 

24h (with special attention given during the first 4h), and daily thereafter, for total 14 days for 

sign of toxicity and/or mortality if any. The LD50 was calculated by using OECD 425 

software19. The preliminary doses were selected on the basis of literature review and results of 

acute toxicity study. 

ii. CARRAGEENAN INDUCED PAW EDEMA: 

Wistar rats of either sex (200-250g) were selected and divided into 5 groups, 6 animals in each 

group. Food was with held with water ad libitum for 12 h before the administration of drugs. 

Animals were treated orally as follows: control group received vehicle, 3 test groups received 

three different doses of test drug 3, 10, 30 mg/kg p.o. and 5th group received marketed drug 

(Diclofenac 10 mg/kg p.o) for comparison. All animals received injection of 0.1 ml of 1% 

carrageenan in sub-plantar region 1h after drug treatment. Paw volume was measured using 

Plethysmometer (Orchid Scientific PLM02, Nashik, India), at an interval of 0, ½, 1, 2, 4, 6, 8 

& 24 h after carrageenan injection.21 

iii. HISTAMINE INDUCED PAW EDEMA: 
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Procedure was same as carrageenan-induced paw edema. In this method instead of 

carrageenan, injection of 0.1 ml of 1% histamine in sub-plantar region was used to induce 

edema. Paw volume was measured using Plethysmometer (Orchid Scientific PLM02, Nashik, 

India), at an interval of 0, ½, 1, 2 h after histamine injection.21 

iv. COTTON PELLET INDUCED GRANULOMA: 

Swiss albino mice of either sex (25-30 g) were selected and divided into 5 groups, 6 animals in 

each group. Food was with held 4h before experiment, with free access to water. On 1st day 

animals received the treatment as follows: control group received vehicle, 3 test groups 

received three different doses of test drug 3, 10, 30 mg/kg p.o. and 5th group received 

marketed drug (Diclofenac 10 mg/kg p.o) for comparison, same treatment was continued for 

14 days. Animals were anesthetized with anesthetic ether one hour after administration first 

dose. Sterile cotton pellet of 10mg was implanted into one in each scapula region of mice by 

making small subcutaneous incision. On 15th day animals were sacrificed by giving excess 

anesthesia and cotton pellets was removed surgically, weighed and kept in hot air oven (600C) 

until the constant weight is achieved. Net wet weight and dry weight of pellet and percent 

change of wet weight and dry weight were determined.21 The level of inhibition of granuloma 

tissue development was calculated = [Tc – Tt /Tc] x 100 Where: Tc = weight of granuloma 

tissue of control group; Tt = weight of granuloma tissue of treated group. 

v.        Freund’s adjuvant induced arthritis:  

Wister rats of either sex (200-250g) were selected and divided into 5 groups, 6 animals in each 

group. Animals receive treatment as follows: control group received vehicle, 3 test groups 

received three different doses of test drug 3, 10, 30 mg/kg p.o. and 5th group received 

marketed drug (indomethacin 2 mg/kg p.o.) for comparison and same treatment was continued 

for 12 days, from days 13 to 21, dosing was stopped. All animal received injection of 0.1 ml of 

complete Freund’s adjuvant (CFA) in sub-plantar region of the left hind paw 1 h after drug 

treatment on first day. Volume of right and left paw was recorded before and after drug 

treatment on first day and consequently on 7th and 14th Day using plethysmometer (Orchid 

Scientific PLM02, Nashik, India). Body weight of animals was recorded on 1st and 21st day.21 

Rats were scored for arthritis (arthritis index) daily by a set visual criterion. The body weight 

of all the animals was recorded using electronic balance. The joint thickness was measured in 

millimeters with the help of Vernier caliper and X-ray was taken to record the bone 

deformation22,23,24  

vi.             Eddy’s Hot plate method: 

Mice were divided into five groups consisting of six mice in each group and treated as control 

group received vehicle, three test groups received test drug 3, 10, 30 mg/kg p.o respectively, 
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and 5th group received Diclofenac sodium 10 mg/kg. Food was with held with water ad libitum 

12 h before the administration of drugs. Individual animal was placed on the Eddy’s hot plate 

maintained at 55 ±1 0C. The reaction time in control and treated animals was recorded at 0, 30, 

60, 120, and 180 min after the treatment.25 

vii. TAIL FLICK METHOD: 

Mice were divided into five groups consisting of six mice in each group. First group received 

vehicle and served as control group, three test groups received test drug 3, 10, 30 mg/kg p.o 

respectively, and 5th group received fentanyl citrate 0.2mg/kg. Food was with held with water 

ad libitum 4h before the administration of drugs. Individual mouse was placed in the 

analgesiometer cages leaving the tail 1.5 cm from its origin exposed on the radiant heat of 

nichrome wire loop maintained at 55 ±1 ºC, current intensity 3 Amp, gives constant radiant 

heat source. The cut-off reaction time was fixed at 10 sec to avoid any tissue damage. The 

reaction time in control and treated animals was recorded at 0, 15, 30, 60, 120, and 180 min 

after the treatment.21 

viii. STATISTICAL ANALYSIS: 

Data are presented as mean ± standard error of mean (SEM). Analysis of variance (ANOVA) 

followed by Dunnett’s t test was used to calculate statistical differences among treatment 

groups. Statistical analysis was conducted using InStat software (Version 3.06, GraphPad 

Software Inc., San Digeo, CA, USA) Statistical difference considered significant at P <0.05 

compared to control group. 

III. RESULTS: 

a. Acute oral toxicity study: 

The administration of ethanol fraction of saponins (EFS) to animals did not produce any 

behavioral changes and mortality. LD50 was found to be more than 2000 mg/kg calculated  by 

(AOT425 statpgm, Version: 1.0), Acute Oral Toxicity (OECD Test Guideline 425) Statistical 

Program. On the basis of the AOT 425 report, doses of 3, 10 and 30 mg/kg were selected for 

evaluating pharmacological activity. 

b. Carrageenan induced paw edema: Subcutaneous injection of Carrageenan (0.1 ml 

of 1% solution) in sub-plantar region induced edema in rat paw in control group. Animals 

treated with EFS 3, 10 and 30 mg/kg significantly (P<0.01) inhibited inflammation induced 

by carrageenan at 2, 6 and 24 h compared to control group. Effect observed at 6 and 24h is 

comparable with effect of Diclofenac sodium (10 mg/kg) (Figure 1). 

c. Histamine induced paw edema: Subcutaneous injection of histamine (0.1 ml of 

1% solution) induced edema in paw of rats. Oral administration of EFS 3, 10 and 30 mg/kg 

significantly reduced paw edema (P<0.01) at 2h and 3h compared to control group. The result 
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indicates that the EFS inhibit second phase of inflammation without affecting first phase 

(histamine release). 

d. Cotton pellet induced granuloma: Subcutaneous implantation of 10 mg sterile 

cotton pellet into scapula region increased wet weight and dry weight of cotton pellet on 14 th 

day. Administration of EFS 3, 10, 30 mg/kg p.o. significantly (P<0.001) decrease wet weight 

of cotton pellet with percentage inhibition of 47.80 %, 47.80 % and 49.73 % respectively on 

14th day compared with wet weight of cotton pellet in control animals. Similar significant 

reduction was observed in dry weight of cotton pellet with percentage inhibition 45.83%, 

51.59% and 37.69% respectively. Diclofenac sodium (10 mg/kg p.o.) significantly (P<0.001) 

decreased both wet weight and dry weight of cotton pellet with inhibition of 54.01 % and 

56.71% respectively, compared with wet weight and dry weight of cotton pellet in control 

animals (Table 1). 

e. Freund’s adjuvant induced arthritis: A significant increase in the paw volume 

was observed in CFA treated animals up to 7th day, which can be attributed to its 

inflammatory response. Administration of EFS at a dose of 3, 10 and 30 mg/kg/day for a 

period of 21 days to arthritic animals, suppressed the chronic phase of inflammation 

significantly (p<0.01) compared to control group of animals. The animals treated with 

indomethacin 2 mg/kg/day significantly reduced the inflammation (Figure 3). 

In control group the inflammation of tibiotarsal joint was observed on 7th day and which 

showed progressive increase till 21st day. EFS 30 mg/kg p.o treatment significantly (p<0.01) 

reduced the joint inflammation and its progression. Lower dose 3 and 10 mg/kg significantly 

(p<0.05) reduced inflammation till 10th day. Indomethacin 2 mg/kg significantly inhibited the 

inflammation of joints (Figure 4). 

A continuous loss in body weight was observed throughout the period of 21 days in CFA 

treated control group. However, there was no significant alteration in body weight was 

observed in the indomethacin and EFS (3, 10 and 30 mg/kg) treated group compared to their 

weight on 1 day. 

EFS 3, 10 and 30 mg/kg was significantly (P<0.001) protected loss of body weight compared 

to body weight of rat in control group on respective day from 7th to 21st day (Table 3). 

Control animals showed severe lesions consisting of polyarthritis and ankylosis (Fig. 5). The 

rats treated with 3, 10 and 30 mg/kg EFS showed less severe lesions than controls. 

f. Eddy’s Hot plate method: Antinociceptive activity of EFS (3, 10 & 30 mg/kg) was 

evaluated using Eddy's Hot Plate Test. The basal reaction time for licking hind paw was 

recorded. EFS 3, 10 & 30 mg/kg significantly (P<0.01) increased reaction time at 30 min to 

120 min interval. The highest nociception was exhibited at a higher dose of EFS 30 mg/kg, 

which is comparable to that of Diclofenac 10 mg/kg (Figure 6). 
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g. Tail Flick Method: Central analgesic activity was evaluated using tail flick 

method. Administration of EFS 3 mg/kg significantly (P<0.05) increased Reaction time 

whereas higher dose 10 and 30 mg/kg showed more significant (P<0.01) increase in reaction 

time compared to control group. Standard drug, fentanyl 0.2 mg/kg i.p produced more 

significant effect compared to EFS. 

Table 1: Effect of EFS on cotton pellet-induced granuloma in mice. 
 

Treatment 

group 

Weight of 

cotton pellets 

Inhibition (%) Weight of 

cotton pellets 

Inhibition 

(%) 

 (mg) (wet)  (mg) (dry)  

Control 155.5 + 12.74  52.16 + 2.57  

Diclofenac (10) 71.5 + 6.03** 54.01 22.58 + 0.84** 56.71 

EFS (3) 81.16 ± 8.34** 47.80 28.25 +1.76** 45.83 

EFS (10) 81.16+ 6.12** 47.80 25.25 +1.11** 51.59 

EFS (30) 78.16 + 4.75** 49.73 32.5 +2.02** 37.69 

 
Data represented as Mean ± SEM; (n=6); Data analyzed by ANOVA followed by Dunnett's test. Results 

considered significant at **P<0.001 compared to control group. 

 

Table 2. Effect of EFS on body weight in CFA induced arthritis in rat 
 

Treatment 1day 3rd day 7th day 10thday 14th day 21st day 

Control 251.66 243.33 223.33 200.00 183.33 146.66 

+6.54 +4.21 +4.21 +4.47 + 6.14 +6.14 

Indomethacin 

(2) 

250.23 248.33 241.66 243.33 246.66 248.33 

+ 6.54 +4.77 +1.66# +4.21## +3.33## +3.07## 

EFS (3) 251.25 245.00 240.00 231.66 238.33 235.00 

+ 4.77 +4.21 +2.58# +4.01## +3.07## +5.00## 

EFS (10) 250.66 246.66 240.00 236.66 240.00 238.33 

+4.77 +4.21 +4.47# +4.21## +3.65## +4.01## 

EFS (30) 250.48 245.00 240.00 238.33 243.33 245.00 

+4.01 + 3.41 +2.58# +4.77## +3.33## +2.23## 

 

 
Data represented as Mean ± SEM; (n=6); Data analyzed by ANOVA followed by Dunnett's test . Results 

considered significant at *P<0.05 and **P<0.01 compared to control group. 
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 Figure 1: Effect of EFS on carrageenan induced paw oedema in rats 

Data represented as Mean ± SEM; (n=6); Data analyzed by ANOVA followed by Dunnett's test.  

Results considered significant at *P<0.05, **P<0.01 compared to control group. 
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 Figure 2: Effect of EFS on histamine induced paw oedema in rats. 

Data represented as Mean ± SEM; (n=6); Data analyzed by ANOVA followed by Dunnett's test.  

Results     considered significant at *P<0.05, **P<0.01 compared to control group. 
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Figure 3: Effect of EFS on Freund's Adjuvant induced inflammation of paw 

Data represented as Mean ± SEM; (n=6); Data analyzed by ANOVA followed by Dunnett's test.  

Results considered significant at *P<0.05 and **P<0.01 compared to control group. 
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 Figure 4: Effect of EFS on Arthritis induced by Complete Freund’s adjuvant (CFA) 

Data represented as Mean ± SEM; (n=6); Data analyzed by ANOVA followed by Dunnett's test.  

Results considered significant at *P<0.05 and **P<0.01 compared to control group. 
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Figure 5A. Effect of EFS on Arthritis induced by Complete Freund’s adjuvant 
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Figure 5B. Effect of EFS on Arthritis induced by Complete Freund’s adjuvant 
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 Figure 6: Effect of EFS on reaction time (sec) in hot plate method 

Data represented as Mean ± SEM; (n=6); Data analyzed by ANOVA followed by Dunnett's test.  

Results considered significant at *P<0.05 and **P<0.01 compared to control group. 
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 Figure 7: Effect of EFS on average reaction time in tail flick method 

Data represented as Mean ± SEM; (n=6); Data analyzed by ANOVA followed by Dunnett's test. Results considered 

significant at *P<0.05 and **P<0.01 compared to control group. 
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the release of prostaglandins and NO in late/second phase. In addition, neutrophil infiltration, 

release of free radicals viz. hydrogen peroxide, superoxide, and hydroxyl radicals from 

neutrophils play a role in the late phase of carrageenan-induced inflammation. The inflammatory 

edema reached its maximum level at the 3rd hour and after that it started declining produced by 

inducible isoform of cyclooxygenase (COX-2) and nitric oxide synthase (iNOS), respectively.27 

In the present research, EFS inhibited inflammation at 6th and 24th h indicating inhibition of 

second phase of inflammation. Anti-inflammatory activity of the EFS was related to the 

inhibition of one or more intracellular signaling pathways involved in the effects of several 

inflammatory mediators. The suppression of the action in the second phase may be explained by 

an inhibition of cyclooxygenase pathway.28,29,30 Diclofenac sodium (10 mg/kg p.o.) at 2 h to 24 h 

suppressed the paw edema produced by carrageenan supporting its well proven cyclooxygenase 

pathway inhibition.31,32  

Histamine exists in bound form in granules (mast cell or basophils) and in free form during 

inflammatory process.32 Histamine induced paw edema is a well established model to study 

inflammation and neutrophil infiltration in paw tissue.33 Subcutaneouse injection of histamine 

produces rapid rise in edema and peak was observed at 30 min.32 Several reports have confirmed 

that histamine alone and in association with chemo-attractants such as platelet activating factor, 

interleukin 8 and leukotriene B4 involve in the regulation of neutrophil recruitment.33 In the 

present study oral administration EFS (3, 10, 30 mg/kg p.o.) did not show inhibition of edema at 

1 h indicates test drug did not affected the first (histamine release) phase. Reduction in paw 

edema was observed from 2h, indicating inhibition of second phase i.e. prostaglandin release 

without affecting histamine, which support the findings in carrageenan model. 

The cotton pellet granuloma method is used for studies of chronic inflammation and considered 

as a typical feature of established chronic inflammatory reaction34 and proliferative phase of 

inflammation.35,36 The subcutaneous implantation of sterile  cotton pellet has been divided into 

three phases, transudative phase, exudative phase, and proliferative phase.37,38 In chronic 

inflammation monocyte infiltration and fibroblast proliferation take place. This proliferation 

becomes widespread by proliferation of small vessels or granulloma. Non-steroidal anti-

inflammatory drugs decrease the size of granulloma which results from cellular reaction by 

inhibiting granulocyte infiltration/inflammation, preventing generation of collagen fibers and 

suppressing mucopolysaccharides.39 Administration of EFS (3, 10, 30 mg/kg p.o) significantly 

decreased wet weight and dry weight of the cotton pellets, suggesting that EFS reduces both 

exudative and proliferative phase of granuloma formation. This outcome supports the earlier 

study by Panda et al., (2011)37 reporting similar effect of methanolic extract of C. borivilianum 

on proliferative phase of granuloma formation. Diclofenac sodium significantly decreases both 

wet weight and dry weight of the cotton pellet granuloma by inhibiting proliferation of fibroblast 

and fluid accumulation in chronic inflammation. 

http://www.ijcrt.org/


www.ijcrt.org                                                            © 2018 IJCRT | Volume 6, Issue 1 February 2018 | ISSN: 2320-2882 

IJCRT1134195 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 234 
 

Freund’s adjuvant induced arthritis in rats is most commonly used model to evaluate arthritic 

activity. Freund’s adjuvant develops chronic inflammation in multiple joints due to accumulation 

of inflammatory cells with erosion of joint cartilage and bone destruction.40  The change in paw 

volume could be divided into four phases of arthritis on the basis of biochemical markers of 

arthritis, first phase from 1st to 4th day with acute local inflammation and systemic effects, 

second phase span from day 7th to 10th with remission of acute inflammation and periarthritis, 

third phase from day 10th to 21st with chronic inflammation, periarthritis and osteogenic 

activity, finally fourth phase from day 21th onwards with permanent articular deformity and 

minimal (burn-out) inflammation.41 Administration of EFS (3, 10 and 30 mg/kg p.o) suppressed 

paw edema in acute and chronic phase of adjuvant induced arthritis however, the secondary 

inflammation of joints was reduced at dose 10, 30 mg/kg p.o indicating only higher doses are 

effective in arthritic phase. It has been reported earlier by Deore42 et al., 2010 that, water extract 

of C. borivilianum exhibit anti-arthritic activity due to presence of saponins. 

As the incidence and severity of arthritis increased, the loss of the body weight occurred during 

arthritic condition due to alterations in the metabolic activities of diseased rats.43 The anti-

inflammatory drugs correct the decreased absorption capacity of intestine during inflammation.44 

EFS treatment inhibited the loss of body weight indicating prevention of alteration in metabolic 

activity. 

The analgesic activity was determined by hot plate and radiant heat tail-flick model in mice 

using analgesiometer.45,46,47 In the present study, EFS increased the reaction time in hotplate 

suggesting its analgesic activity; the probable mechanism could be by inhibition of prostaglandin 

synthesis. Prostaglandins play significant role in different phases of inflammatory reactions and 

elicit pain by direct stimulation of sensory nerve endings and also sensitize sensory nerve 

endings to other pain provoking stimuli. 

In tail flick method the procedure is based on the observation that morphine like drugs 

selectively prolongs the reaction time of the typical tail withdrawal reflex of mice.48 

EFS 3, 10 and 30 mg/kg increased the pain threshold. The higher dose 30 mg/kg showed more 

significant effect indicating central analgesic activity. 

This suggests ethanol fraction of saponin isolated from C. borivilianum has potential for 

therapeutic use in treatment of inflammation and pain condition. Moreover the saponin fraction 

showed positive test for steroids this indicates that the steroid saponin is responsible for the anti-

inflammatory and analgesic activity. This validates the traditional claim of C. borivilianum for 

treating the inflammation and pain. 

V. CONCLUSION: 

It is concluded that ethanol fraction of saponin (EFS) obtained from C. borivilianum possesses 

anti-inflammatory, anti-arthritic and analgesic effect. The more prominent effect observed at 10 

and 30 mg/kg.  Anti-inflammatory and anti-arthritic activity is probably due  to inhibition of 
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prostaglandin and reduction in the proliferative granuloma formation whereas analgesic effect is 

due to inhibition of prastaglndines and central mechanism. 
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