
Praful A Talaviya, et al. Anti-inflammatory Activity of Crotalaria burhia Buch.-Ham. Root 

National Journal of Physiology, Pharmacy & Pharmacology | 2014 | Vol 4 | Issue 3 | 213 – 217  
 

RESEARCH ARTICLE 
 

ANTI-INFLAMMATORY ACTIVITY OF FOUR FRACTIONS OF ETHANOLIC 
EXTRACT OF CROTALARIA BURHIA BUCH.-HAM. ROOT IN RATS 

 

Background: Roots of medicinal plants are common ingredients in many folk and herbal 
medicines system to treat inflammation. The detailed study on C. burhia root was lacking to 
support their anti-inflammatory potential. Henceforth, present investigation was carried out 
to establish scientific basis for the traditional uses of Crotalaria buriha root as anti-
inflammatory agent.  
Aims & Objective: The present study was aimed to evaluate anti-inflammatory activity of four 
fractions of ethanolic extract of Crotalaria burhia Buch.-Ham. root in Wistar albino rats. 
Materials and Methods: Anti-inflammatory activity of four fractions of ethanolic extract of 
Crotalaria burhia root (EtCB) was evaluated by Carrageenan induced paw edema and cotton 
pellets induced granuloma in rats. Animals were divided into eight groups (n=6), in which two 
control groups (25% DMSO and ddH2O), two groups treated with anti-inflammatory drugs 
(Indomethacin: 10 mg/kg and Diclofenac: 25 mg/kg of body weight) and four fractions treated 
groups [Hexane (300 mg/kg of bodyweight in 25% DMSO), chloroform (300 mg/kg body 
weight in 25% DMSO), ethyl acetate (300 mg/kg body weight in 25% DMSO) and aqueous 
(300 mg/kg of bodyweight in ddH2O)] were treated with oral intubations. Acute anti-
inflammatory response was evaluated by measuring paw volume at different time intervals 
after treatment of test and standard drug. Chronic anti-inflammatory response was evaluated 
after administration of test and standard treatment for seven consecutive days. On day eighth, 
four sterile cotton pellets (50 mg) were implanted subcutaneously in the dorsal region of the 
rats. On the day 16th, the rats were sacrificed and the cotton pellets with granulomatous tissue 
were taken out, fresh and dry pellets were weighed. Liver tissues was also excised and stored 
in 0.9% saline at - 20 ◦C for biochemical analysis. 
Results: In acute and chronic anti-inflammatory activity hexane (HF), chloroform (CF), ethyl 
acetate (EAF) and aqueous (AF) of EtCB were shown significant (p<0.05 & p<0.01) anti-
inflammatory activity when compared to respective control group. However, AF had shown 
negligible anti-inflammatory activity. Interestingly, EAF was founded more effective than HF 
and CF in this paradigm. Acute and chronic anti-inflammatory activity of fractions was 
comparable with positive standard. 
Conclusion: The results of present study revealed promising anti-inflammatory and 
antioxidant activity of EAF. Thus, results indicate that the superiority in anti-inflammatory 
activity of EAF was largely due to its ability to modulate In vivo antioxidant parameters. The 
results presented here are the first pharmacological studies of EAF of EtCB as anti-
inflammatory and antioxidant. 
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INTRODUCTION 
 

Since antiquity of civilization, people are relying on plants 

as either prophylactic or therapeutically arsenal to 

restore and maintain health, and plants are well known as 

an important source of many biologically active 

compounds. There has been a growing interest in plants 

as a significant source of new pharmaceuticals.[1] 

 

Roots of medicinal plants are common ingredients of 

many folk and herbal medicines as an anti-inflammatory 

agent. The root extracts of numerous medicinal plants 

have been reported to have anti-inflammatory activity.[2] 

The genus Crotalaria (Fabaceae) has 300 species world-

wide with only eighteen species are found in India. The 

genus produces mainly pyrrolizidine alkaloids and also 

some flavonoids and steroids are reported.[3] C. burhia or 

Khip is an under shrub, fibrous plant, common in the arid 

parts of West Pakistan, India and Afghanistan. In ancient 

Indian medical system of Ayurveda, khip has been 

mentioned as a medicinal plant and various parts of the 

plant are used. The leaves and branches are used as a 

cooling medicine, while fresh plant juice is applied on 

eczema, plant is also very useful in gout, hydrophobia, 

tumor, pain and swelling.[4] Root extract with sugar is 

used to cure chronic kidney pain and root decoction is 

used in typhoid.[5] 

 

Previous reports have shown that pyrrolizidine alkaloids 

are the main active components of Crotalaria burhia. In 

addition, quercetin and β-sitosterol have been identified 

from this plant.[6] Various parts of C. burhia have shown a 
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wide array of activities like anticancer, anti-inflammatory 

and antimicrobial activities.[7] The whole plant has been 

reported as antibacterial and antifungal agent.[8-9] 

 

Traditionally C. burhia is used as remedies for treatment 

of gout, pain, swelling, tumor and typhoid.[4,7] However, 

the detailed study on the ethanolic extract of C. burhia root 

was lacking to support their anti-inflammatory activity. 

Henceforth, we decided and conducted study to evaluate 

anti-inflammatory activity and establish scientific basis 

for the traditional uses of Crotalaria buriha root as anti-

inflammatory agent. 

  

MATERIALS AND METHODS 
 

Materials 
 
Plant Material: The root of Crotalaria burhia Buch.-Ham 

was collected from Rajasthan University Campus, Jaipur, 

(Rajasthan, India), during month of October. Plant 

received botanic identification by Mr. P.J. Parmar, Joint 

Director in Botanical Survey of India (BSI), Jodhpur 

(Rajasthan, India). A voucher specimen (JNU/JPR/PC/SK-

1) was deposited in the BSI, Jodhpur, India. 

 

Chemicals: All chemicals used in the experiments were of 

analytical grade. 

 

Animal Care and Handling: Healthy, Wistar albino rats of 

either sex were procured from departmental animal 

house for experimentation. The animals were grouped 

and housed in poly-acrylic cages under standard 

laboratory conditions (temperature 25 ± 2 °C and dark-

light cycle 14-10 h). They were allowed free access to 

standard dry pellet diet (Hindustan Lever, Kolkata, India) 

and water ad libitum. The animals were maintained in 

accordance with CPCSEA guidelines. All the procedures 

described were reviewed and approved by Institutional 

Animal Ethical Committee of Suresh Gyan Vihar 

University, Jaipur, India. 

 
Methods 
 
Extraction and Fractionation: The air-dried and powdered 

root of Crotalaria burhia (1 Kg) was exhaustively 

extracted with ethanol (95%) by continuous extraction 

using soxhlet-apparatus. Then filtrate was collected and 

concentrated by rotary evaporator at 40 ◦C to yield 

ethanol extract 78 g (7.8%). The ethanol extract was 

partitioned between hexane and water (6:1) using 

separating funnel. This mixture was thoroughly mixed for 

15 min and after 6 hrs the hexane fraction was collected. 

The aqueous layer was further fractionated with 

chloroform and then with ethyl acetate. All fractions were 

concentrated by rotator evaporator. The yield of these 

fractions was 28 g Hexane fraction (HF), 17g Chloroform 

fraction (CF) and 19g Ethyl acetate fraction (EAF), 

respectively and constituted about 35.8%, 21.79% and 

24.35% of the ethanol extract. The AF (aqueous fraction) 

was lyophilized and weighed 7.5 g (9.6 % of ethanol 

extract). Preliminary phytochemical screening of extract 

was performed using standard procedure. 

 

Acute Toxicity: The up-and-down method for acute 

toxicity testing was carried out according to method 

described by Bruce with minor modification and no 

mortality was observed up to a dose level 2000 mg/kg for 

all fractions.[10] 

 

Carrageenan-induced Paw Edema in Rats (Acute 

Inflammation): Rats were divided into eight groups (n=6) 

and paw edema was produced according to method 

described by Brich.[11] The test substances such as HF, CF 

and EAF (300 mg/kg of body weight in 25% DMSO), AF 

(300 mg/kg of body weight in ddH2O) and two known 

anti-inflammatory drugs (As a positive controls): 

Diclofenac (25 mg/kg of body weight in ddH2O) and 

Indomethacin (10 mg/kg of body weight in ddH2O) were 

administered by oral intubation. The two control groups 

received 25% DMSO and ddH2O. The paw volumes were 

measured by plethysmometer, before and after injection 

of 1% carrageenan at different time intervals with 

reference to the initial volume before giving treatment. 

 

Cotton Pellet-induced Granuloma in Rats (Chronic 

Inflammation): Rats were divided into eight group (n=6) 

such as four group of animal were treated with solvent 

fractions, two group as a positive control treated with 

anti-inflammatory drugs (Diclofenac and Indomethacin) 

and two negative control groups treated with 25% DMSO 

and 25% ddH2O by oral administration. Treatment was 

given daily once for seven days to each experimental 

group. On eighth day, the animals were mildly 

anesthetized with ether and four sterile cotton pellets 

with weight of 50 mg were subcutaneously implanted in 

the dorsal region of rats (two in the axilla and two in the 

groin regions). On sixteenth day, the rats were sacrificed 

using anesthetic ether, and the cotton pellets was 

dissected out without affecting the surrounding 

granuloma tissues.[12] Liver tissues was also excised and 

stored in 0.9% saline at – 20 °C for biochemical analysis. 

The moist pellets was weighed and dried at 60 °C for 48 h 

and again weighed. The reduced weight of the cotton 
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pellets observed for the test compounds and anti-

inflammatory activity are compared with that the 

respective negative and positive controls. This method 

provides a measure to assess the anti-inflammatory effect 

of the test compounds. 

 

Biochemical Analysis: The liver was excised and ten 

percent liver tissue homogenate was prepared in Tris-HCl 

buffer (0.1M, pH 7.4) for estimation of lipid peroxi-

dation[13], antioxidants-glutathione-s-transferase[14], 

glutathione peroxidase[15], superoxide dismutase[16], 

catalase[17] and reduced glutathione[18]. 

 

Statistical Analysis: All data are expressed as mean ± S.E.M. 

(n=6). Statistical significance (p) calculated by one-way 

ANOVA between the treated groups and control followed 

by Dunnett’s test of significance where p<0.05 and p < 

0.01 considered as significant and highly significant, 

respectively. 

 

RESULTS 
 
Preliminary Phytochemical Screening 
 
The results of preliminary phytochemical screening 

suggest that the root of C. burhia was rich in alkaloids, 

flavonoids, steroids, terpenes and phenolic compounds. 

 
Acute Anti-Inflammatory Activity  
 
The anti-inflammatory activity of four fractions of C. 

burhia root and standard anti-inflammatory drugs were 

investigated by measuring paw volume at different time 

period which is noted in table 1. In both negative control 

group (DMSO & ddH2O treated) the paw volume was 

remain steady up to 4 h and thereafter decline was 

observed at 8 h, 16 h, and 24 h (table 1). Pretreatment 

with the anti-inflammatory drugs (DCL and IND) were 

significantly reduced the paw volume even at 1/2 h and 

100% of reduction in paw volume were observed at 24h. 

Indomethacin even at half the dose of Diclofenac was 

more effective. At 0.5 h, formers (IND & DCL) were 

significantly reduced acute inflammation when compared 

to respective control group. In fractions treated groups, 

EAF was founded significantly more effective and then 

followed by HF and CF treated group to reduced 

inflammation (paw volume) when compared to respective 

negative control group. Both the fractions HF & CF were 

showed almost equal anti-inflammatory at 24h after 

treatment. However AF had negligible anti-inflammatory 

activity in this paradigm. 

 

Table-1: Effect of solvent fractions of ethanolic extract of 
Crotalaria burhia root and anti-inflammatory drug on 
carragenan – induced paw edema 

Treatment  
(mg/kg) 

Time Intervals (h) 
0.5 1 2 4 8 16 24 

DMSO 
0.6 ±  
0.06 

0.58 ±  
0.03 

0.56 ±  
0.04 

0.58 ±  
0.03 

0.46 ±  
0.06 

0.41 ±  
0.07 

0.23 ±  
0.02 

ddH2O 
0.6 ±  
0.05 

0.55 ±  
0.04 

0.55 ±  
0.06 

0.61 ±  
0.03 

0.5 ±  
0.07 

0.43 ±  
0.03 

0.13 ±  
0.02 

DCL (25) 
0.35 ±  
0.03**a 

0.33 ±  
0.03** a 

0.38 ±  
0.04* a 

0.31 ±  
0.06* a 

0.2 ±  
0.03** a 

0.05 ±  
0.02** a 

0 

% Inhibition -41.66 -40 -30.9 -49.18 -60 -88.37 -100 

IND (10) 
0.25 ±  
0.04* a 

0.28 ±  
0.03** a 

0.35 ±  
0.03* a 

0.3 ±  
0.05* a 

0.2 ±  
0.04* a 

0.03 ±  
0.02** a 

0 

% Inhibition 58.33 -41.09 -39.36 -50.81 -60 -88.37 -100 

HF (300) 
0.55 ±  

0.03 NS, b 
0.51 ±  
0.03* b 

0.5 ±  
0.05** b 

0.4 ±  
0.03** b 

0.38 ±  
0.06** b 

0.25 ±  
0.03* b 

0.12 ±  
0.01* b 

% Inhibition -8.3 -12.06 -10.71 -31.03 -17.39 -39.02 -47.82 

CF (300) 
0.6 ±  

0.03 NS, b 
0.58 ±  
0.04* b 

0.45 ±  
0.04* b 

0.43 ±  
0.04* b 

0.29 ±  
0.04* b 

0.24 ±  
0.04* b 

0.12 ±  
0.02* b 

% Inhibition 0 5.45 -18.18 -29.4 -34.09 -41.46 -47.82 

EAF (300) 
0.56 ±  

0.04NS, b 

0.56 ±  
0.04* b 

0.56 ±  
0.06** b 

0.5 ±  
0.05* b 

0.27 ±  
0.07** b 

0.19 ±  
0.04* b 

0.08 ±  
0.01** b 

% Inhibition -6.66 -3.44 0 -13.79 -38.63 -53.65 -65.21 

AF (300) 
0.61 ±  

0.04 NS, a 
0.56 ±  
0.04* a 

0.53 ±  
0.09** a 

0.58 ±  
0.03** a 

0.47 ±  
0.04* a 

0.37 ±  
0.04** a 

0.12 ±  
0.04* a 

% Inhibition 1.6 1.8 -3.63 4.91 -6 -13.95 -7.6 
Data are expressed in centimeters as the Mean ± S.E.M., n=6; a*p < 0.05 & a**p 
< 0.01, when compared to vehicle control group (ddH2O); b*p < 0.05 & b**p < 
0.01, when compared to vehicle control group (DMSO); NS-non significant 
when compared to respective control group. Percentages refer to reduction 
in edema size when compared to respective negative control groups. DMSO: 
dimethyl sulfoxide & ddH2O: double distilled water-negative control. 
 

Table-2: Effect of solvent fractions of ethanol extract of 
Crotalaria burhia root on cotton pellet induced chronic 
inflammation in rats 

Treatment  
(mg/kg) 

Wet weight Dry weight 
Diffe- 
rence 

% Inhi- 
bition 

DMSO + cotton 950.66 ± 2.09 213.33 ± 3.25 737.33 - 
ddH2O + cotton 985.5 ± 2.91 219.5 ± 3.49 766 - 
Cotton (50 mg) 992.33 ± 2.3 237.66 ± 4.57 754.67 - 

DCL (25) + cotton 334.3 ± 4.03** a 134.83 ± 3.36* a 199.47 -73.56 
IND (10) + cotton 321.16 ± 2.12* a 119.5 ± 2.97* a 201.66 -73.67 
HF (300) + cotton 692.67 ± 3.72* b 197.5 ± 3.17** b 496.17 -32.7 
CF (300) + cotton 709.05 ± 5.87** b 192.66 ± 3.08** b 516.5 -29.96 

EAF (300) + cotton 489.33 ± 4.91** b 132.6 ± 3.67* b 356.73 -51.61 
AF (300) + cotton 868.83 ± 4.44*a 198.5 ± 4.16* a 670.33 -12.48 

Data are expressed in milligram (mg) as the Mean ± S.E.M., n=6; a*p < 0.05 & 
a**p < 0.01 when compared to vehicle control group (ddH2O); b*p < 0.05 & 
b**p < 0.01, when compared to vehicle control group (DMSO). A percentage 
refers reduction in cotton pellet weight when compared to respective 
negative control groups. The weight of inserted cotton pellet was 50 mg. 
 

Chronic Anti-Inflammatory Activity 
 
Chronic anti-inflammatory activity of the four solvent 

fractions and two anti-inflammatory drugs were carried 

out by cotton pellet-induced granuloma in rat. Changes in 

the cotton pellets weights after treatment were compared 

with respective negative controls (wet weight-dry 

weight) and anti-inflammatory response was reported. 

Both anti-inflammatory drugs were found equally 

effective and they had reduced approximately 74% mass 

of the granulomatous tissue formed around implanted 

cotton pellets. The HF, CF and EAF were shown significant 

chronic anti-inflammatory activity (Table 2) and their 
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response was comparable in magnitude with standard 

anti-inflammatory drug. Only the EAF had shown superior 

anti-inflammatory activity compared to other fractions. 

However, in this paradigm also AF was founded less 

effective (Table 2). 
 

Table-3: Chronic inflammation induced changes in lipid 
peroxidation and antioxidant in rats liver tissue by solvent 
fraction of ethanolic extract of Crotalaria burhia root 
pretreatment 
Treatment 

(mg/kg) 
LPO GST GPX SOD CAT GSH 

Control 
2.19 ±  
0.57 

6.13 ±  
0.9 

23.84 ±  
0.52 

12.87 ±  
0.12 

367.3 ±  
10.1 

4.1 ±  
0.3 

DMSO +  
cotton 

3.41 ±  
0.82* 

3.54 ±  
0.76* 

15.87 ±  
0.67** 

8.97 ±  
2.1** 

271.6 ±  
2.7* 

2.96  
±0.2* 

ddH2O +  
cotton 

4.35 ±  
0.23* 

3.1 ±  
0.81** 

15.97 ±  
0.3* 

8.6 ±  
0.4* 

257.23 ±  
3.8** 

3.11 ±  
1.2* 

HF(300) +  
cotton 

2.97 ±  
0.43*a 

5.17 ±  
1.37**a 

21.98 ±  
0.17**a 

11.61 ±  
0.93*a 

302.1 ±  
8.3**a 

3.19 ±  
0.3*a 

CF (300) +  
cotton 

2.89 ±  
0.5*a 

5.33 ±  
0.98**a 

21.7 ±  
0.74**a 

11.76 ±  
0.3**a 

304.91 ±  
3.2*a 

3.35±  
0.2**a 

EAF (300) +  
cotton 

2.3 ±  
0.68**a 

5.98 ±  
0.37*a 

23.71±  
1.4*a 

12.75 ±  
0.53*a 

362.85 ±  
5.7*a 

4.37 ±  
0.7**a 

AF (300) +  
cotton 

3.1 ±  
0.72*b 

4.71 ±  
0.53*b 

20.89 ±  
0.87*b 

9.27 ±  
0.8**b 

263.9±  
11.2*b 

2.97 ±  
1.87*b 

Data are expressed as the M± S.E.M., n=6. *p<0.05 & **p < 0.01, when 
compared to control. ap<0.5 & ap<0.01, when compared to vehicle control 
group (DMSO). b*p<0.05 & b**p < 0.01 when compared to control group 
(ddH2O). ap<0.5 & ap<0.01, when compared to vehicle control group(DMSO). 
LPO: nmoles MDA /mg protein; GST: nmoles CNDB conjugated/min/mg 
protein; GPx: moles reduced glutathione oxidized/min/mg protein; SOD: 
units/min/mg protein; CAT: µmoles H2O2 consumed/min/mg protein; GSH: 
µg/mg protein. 
 

Antioxidant Activity under Chronic Inflammation 
 
In chronic inflammation all the major antioxidants in 

vehicle treated groups were found to be depleted when 

compared to control groups (Table 2). The lipid 

peroxidation (LPO) in vehicle treated group was 

significantly increased by about 56-99 % compared over 

control group (2.19±0.57 nmoles MDA 

formed/mg/protein, p<0.05) (Table 3). Solvent fraction, 

in particular, EAF effectively decreased LPO generated 

(p<0.01) and also restored other antioxidant as compared 

to control group. Both the solvent fractions HF and CF 

showed significant antioxidant activity but it was found 

less effective as compared to EAF. The results indicated 

that anti-inflammatory activity of EAF was effectively 

superior due to its ability to modulate In vivo antioxidant. 
 

DISCUSSION 
 

Many experimental protocols are available to evaluate 

anti-inflammatory potential of medicinal compounds. In 

the present finding, the anti-inflammatory activity of four 

fractions of ethanolic extract of Crotalaria burhia root and 

two anti-inflammatory drugs (Diclofenac & 

Indomethacin) was evaluated in carragenan induced paw 

edema and cotton pellet induced inflammation in rats to 

establish scientific basis for the folk use of C. burhia root. 

Treatment with four solvent fractions of ethanolic extract 

of Crotalaria burhia root at the dose of 300 mg/kg body 

weight was shown significant anti-inflammatory activity 

in this paradigm when compared to vehicle treated (Table 

1, 2 and 3). EAF was found to be more effective to reduced 

acute and chronic inflammation as compared to other 

fractions. In acute anti-inflammatory activity study, EAF 

fraction is effective from 8 h when the inflammation 

declines by ∼39% and moreover continuous reduction 

was observed at different time and finally ∼66% 

reduction was note at 24 h after treatment. Anti-

inflammatory activity of EAF was less and delayed as 

compared to Indomethacin and Diclofenac. 

 

The acute inflammation has follows two phases reaction: 

the first phase (within one hour) is characterized by the 

release of histamine and serotonin; and the second phase 

(after one hour) is characterized by the bradykinin 

release via prostaglandins mediator pathways.[19] The 

delayed inhibitory effect of EAF could be due to its ability 

to inhibit the bradykinin release or inhibiting 

prostaglandins mediator pathways.  

 

The chronic inflammation is complex process which 

happens at the later stage of acute inflammation or 

generated when body failed to respond against 

inflammatory agents. This leads to proliferation of 

fibroblast and granulomatous tissues formation.[20] The 

EAF treated group was shown potential chronic anti-

inflammatory activity (∼52% inhibition) that was 

comparable to the anti-inflammatory drugs treated 

groups (∼74% inhibition). The HF and CF treated group 

was shown significant chronic anti-inflammatory activity 

but it was found less effective compared to EAF. These 

fractions may effectively suppress the granulomatous 

tissues formation as they have free radical scavenging 

activity due to presence of large amount of secondary 

metabolites like alkaloids, flavonoids, steroids, terpens 

and phenolic compounds. Previously alkaloids,[21] 

flavonoids[22,23], steroids[24], terpens[25] and phenolic 

compounds[22,23] reported as anti-inflammatory and 

antioxidant. 

 

The reactive oxygen species (ROS) participate in process 

of inflammation in various tissues. ROS produced during 

chronic inflammation and increase lipid peroxidation and 

decrease measured antioxidants.[26-27] In EAF treated 

group was shown significant antioxidant activity by 

decreased level of lipid peroxidation and increased level 

of GSH, GPx and other measured antioxidant as compared 
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to vehicle treated. The results of present study suggest 

that the fractions of ethanolic extract of C. burhia root 

attenuated the chronic anti-inflammatory activity may be 

via antioxidant activity. 

 

CONCLUSION 
 

The data reported in these studies confirmed the 

traditional anti-inflammatory indication of C. burhia root 

and provided biological evidence that C. burhia root 

having anti-inflammatory activity. Thus, present 

investigation demonstrated, for the first time, C. burhia 

root has relevant anti-inflammatory activity. Further 

pharmacological and phytochemical investigations are 

required to elucidate the exact mechanism of action of 

EAF and isolate the active principles responsible for such 

effect. 

 
ACKNOWLEDGEMENT 
 
The authors would like to acknowledge Department of 

Pharmacology, Gyanvihar School of Pharmacy, Jaipur, 

India for providing the necessary facilities to carry out the 

study. 

 

REFERENCES 
 
1. Andrade SF, Cardoso LG, Carvalho JC, Bastos JK. Anti-inflammatory 

and antinociceptive activities of extract, fractions and populnoic 
acid from bark wood of Austroplenckia populnea. J 
Ethnopharmacol 2007;109:464-71. 

2. Chattopadhyay P, Besra SE, Gomes A, Das M, Sur P, Mitra S. Anti-
inflammatory activity of tea (Camellia sinensis) root extract. Life 
Sci 2004;74:1839-49. 

3. Wanjala CCW, Runner RTM. Flavonoid glycosides from Crotalaria 
podocarp. Phytochem 1999;51:705-7. 

4. Kirtikar KR, Basu BD. Indian Medicinal Plants. Vol. 2. Allahabad: 
Lalit Mohan Basu Publishers. 2002.  

5. Katewa SS, Galav PK. Additions to the traditional folk herbal 
medicines from Shekhawati region of Rajasthan. Ind J Trad Know 
2006;5:494-500. 

6. Khanna P, Sharma OP, Seghal M,  Bhargava C. Antimicrobial 
principles from in vivo tissue culture of some species. Ind J Pharma 
Sci 1980;42:113-7. 

7. Kataria S, Shrivastava B, Kaur D, Sharma P. Anti-inflammatory and 
anti-nociceptive activity of Crotalaria burhia Buch.-Ham. whole 
plant. Ind J Nat Pro 2012;3:189-96. 

8. Naseem R, Mahmud K, Arshad M. Chemical composition and Anti-
bacterial activity of Crotalaria burhia, from Cholistan Desert, 
Pakistan. Hamdard Medicus 2006;XLIX:9-52. 

9. Kataria S, Shrivastava B, Khajuia RK, Suri KA, Sharma P. 
Antimicrobial activity of Crotalaria burhia Buch.-Ham. root. Ind J 
Nat Pro 2010;1:481-4. 

10. Bruce RD. An up-and-down procedure for acute toxicity testing. 
Fundament. Appli Toxicol 1985;5:151-7. 

11. Brich PJ, Harrison SM, Hayes AG, Rogers H, Tyers MB. The non-
peptide NK1 receptor antagonist, (±)-CP-96, 345, produces 
antinoceptive and anti-oedema effects in the rat. Bri J Pharmacol 
1992;105:508-10. 

12. Winter CA, Porter CC. Effect of alterations in the side chain upon 
anti-inflammatory and liver glycogen activities of hydrocortisone 
esters. J Am Pharm Assoc Sci Edu 1957;46:515-9. 

13. Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxides in animal 
tissues by thiobarbituric acid reaction. Anal Biochem 1979;95:351-
8. 

14. Habig WH, Pabst MJ, Jokoby WB. Glutathione S-transferase, the first 
enzymatic step in mercapturic acid formation. J Biol Chem 
1974;249:7130-9. 

15. Rotruck JT, Pope AL, Ganther HE, Swanson AB, Hafeman DG, 
Hoekstra NG. Selenium: biochemical role as a component of 
glutathione peroxidase. Science 1973;179:588-90. 

16. Marklund S, Marklund G. Involvement of the superoxide anion 
radical in the autooxidation of pytrogallol and a convenient assay 
of superoxide dismutase. Euro J Biochem 1974;47:469-74. 

17. Sinha AK. Calorimetric assay of catalase. Anal Biochem 
1972;47:389-95. 

18. Moron MS, Depierre JW, Mannervik KB.  Levels of glutathione 
reductase and glutathione S-transferase activities in rat lung and 
liver. Biochem Biophys Acta 1989;582:67-70. 

19. Garcia-Pastor P, Randazzo A, Gomez-Paloma L, Alcaraz MJ, Paya M. 
Effects of petrosaspongiolide M, a novel phospholipase A2 
inhibitor, on acute and chronic inflammation. J Pharmacol Exp Ther 
1999;289:166-72. 

20. Gepdiremen A, Mshvildadze V, Suleyman H, Elias R. Acute and 
chronicanti-inflammatory effects of Hedera colchica in rats. J 
Ethnopharmacol 2004;94:191-5. 

21. Galati EM, Miceli N, Taviano MF, Sanogo R, Raneri F. Anti-
inflammatory and Antioxidant Activity of Ageratum conyzoides. 
Pharm Biol 2001;39:336-9. 

22. Zeynep T, Muberra K, Esra K, Ihsan C, Husnu CBK. Antioxidant, anti-
inflammatory, anti-nociceptive activities and composition of 
Lythrum salicaria L. extracts. J Ethnopharmacol 2007;110:539-47. 

23. Pelzer LE, Guardia T, Juarez AO, Guerreiro E. Acute and chronic 
anti-inflammatory effects of plant flavonoids. II. Farmaco 
1998;53:421-4. 

24. Eun-Mi C, Jae-Kwan H. Antiinflammatory, analgesic and antioxidant 
activities of the fruit of Foeniculum vulgare. Fitoterapia 
204;75:557-65. 

25. Fraternale D, Sosa S, Ricci D, Genovese S, Messina F, Tomasini S, 
Montanari F, et al. Anti-inflammatory, antioxidant and antifungal 
furanosesquiterpenoids isolated from Commiphora erythraea 
(Ehrenb.) Engl. resin. Fitoterapia 2011;82:654-61. 

26. Jung HJ, Nam JH, Choi J, Lee KT, Park HJ. Anti-inflammatory effects 
of chiisanoside and chiisanogenin obtained from the leaves of 
Acanthopanax chiisanensis in the carrageenan and Freund’s 
complete adjuvant-induced rats. J Ethnopharmcol 2005;97:359-67. 

27. Cochrane CG. Cellular injury by oxidant. Amer J Med 1991;91:S23-
30. 

 

Cite this article as: Talaviya PA, Vyas BM, Sharma D, Indoria SP, 
Suman RK. Anti-inflammatory activity of four fractions of ethanolic 
extract of Crotalaria burhia Buch.-Ham. root in rats. Natl J Physiol 
Pharm Pharmacol 2014; 4:213-217. 
Source of Support: Nil 
Conflict of interest: None declared 

 


