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ABSTRACT 

  The petroleum ether extract of Xanthium Strumarium L. (Family-Compositae), was evaluated for 

analgesic and anti-inflammatory activity at the doses of 250 and 500 mg/kg body weight. The tail 

immersion and acetic acid writhing response in mice were used to assess analgesic activity. The acute 

toxicity study of the extract had shown no sign of toxicity up to a dose level of 2000mg/kg body weight.  

Carrageenan induced paw edema in rats, which is an acute model used to assess anti-inflammatory 

activity. The extract has inhibited paw edema in dose related manner. A dose dependent analgesic action 

was obtained against tail immersion and writhing test indicating that analgesic activity may be involved 

in the inhibition of the pain. Thus the petroleum ether extract of Xanthium Strumarium L. possess 

significant analgesic and anti-inflammatory activities. 
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INTRODUCTION  

 

Xanthium Strumarium L. compositae, is a 

common weed found in India.  The whole plant, specially 

root and fruit, is used as medicine.  According to 

ayurveda, Xanthium Strumarium L. is anthelmentic, 

antipyretic, antiepileptic, diuretic, cooling laxative, 

fattening, alexiteric, and tonic, digestive and improves 

appetite, voice, complexion, and memory.  It cures 

leucoderma, poisonous bites of insects, salivation and 

fever.  Seed yields semi-drying edible oil (30-35%).  

Which resembles sun flower oil and used in bladder 

infection, herpes can be used as manure where shell can be 

used as activated carbon [1].  

On the basis of traditional use for treating anti 

inflammatory and analgesic. Since the effects of xanthium 

strumariumL has been experimentally not conformed. 

Therefore the aim of present investigation was to evaluate 

the claimed analgesic and ant inflammatory  activity of 

Xanthium strumarium L. in albino wistar rats. 

 

 

MATERIALS AND METHODS 

 

Plant material 
 

The whole plant of Xanthium strumarium L. was 

collected from Thirupathi, Talakona, Tirumala, Andhra 

Pradesh, India.  The whole plant were dried under shade, 

powdered and stored in an air tight container. 

Preparation of extract  

 

The collected whole plant was dried at room 

temperature, pulverized by a mechanical grinder, sieved 

through 40mesh. About 120g of powdered materials were 

extracted with petroleum ether (60°-80°C) using soxhlet 

apparatus. The extraction was carried out until the 

extractive becomes colourless. The extracts is then 

concentrated and dried under reduced pressure. The 

solvent free semisolid mass thus obtained is dissolved in 

normal saline and used for the experiment. The percentage 

yield of prepared extract was around 9.3%w/w. 
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Phytochemical analysis  
 

The petroleum ether extract of Xanthium 

Strumarium L. was subjected to qualitative analysis for the 

various phyto-constituents.  Standard methods were used 

for preliminary qualitative phytochemical analysis of 

extract [2].   

 

Experimental Animals  

 

Wister albino rats weighing between 150-200gm 

each were used for this experiment. They were procured 

from St.Peter's College of Pharmacy, Kazipet, Warangal, 

Andhra Pradesh,, India.  The animals were kept under 

standard condition in an animal house approved by 

committee for the purpose of control and supervision of 

experiments on animals (CPCSEA). They were housed in 

polypropylene cages and maintained at 27±2
o
C; The 

animals were given standard diet. Ethical committee 

clearance was obtained from IAEC (Institutional Animal 

Ethics Committee) of CPCSEA. 

 

Acute toxicity study  

 

Acute toxicity study of petroleum ether extract of 

Xanthium Strumarium L. was determined by acute toxic 

class method of OECD guidelines.  In acute oral toxicity 

study mortality was not observed up to 2000mg/kg body 

weight [3]. 

 

Analgesic Activity of Xanthium strumarium L. 

 

Writhing test 

 Abdominal constriction induced by 

intraperitoneal injection of acetic acid was carried out by 

method of Koster et al., [4]. Xanthium strumarium L. 

extract was tested at 250 and 500 mg/kg, p.o and 

Indomethacin (10 mg/kg, p.o) a reference analgesic and 

anti-inflammatory drug, here the writhing inhibition 

produced by the PEXS was determined by comparing the 

reference drug. Intraperitoneal injection of acetic acid 

(0.7%) at a dose of 0.1 ml/10g of body weight was used to 

create pain sensation. The number of writhings was 

calculated for 10 min, 10 min after the application of 

acetic acid. 

 

Tail Immersion test 

  

The basal reaction time to radiant heat by placing 

the tip of the tail in a beaker of water maintained at 55°C 

was carried out. The Xanthium Strumarium L. extract was 

tested at 250 and 500 mg/kg, p.o and compared to the 

reference compound Indomethacin 10 mg/kg. p.o. Tail 

withdrawal is taken as the end point, a cut off point of 15 

sec is observed to prevent the damage to the tail. The 

percent increase in reaction time at each time interval was 

calculated. 

 

Anti-Inflammatory Activity of Xanthium strumarium L. 

Carrageenan – Induced rat paw edema 

  

Anti-Inflammatory activity was evaluated using 

the carrangeenan induced rat paw edema [5]. The 

Xanthium Strumarium L. extract was tested at 250 and 500 

mg/kg, p.o and indomethacin 10mg/kg, p.o is a reference 

compound. The inhibition of the edema produced by the 

plant drug is compared to the reference drug. After one 

hour of the treatment of the drugs, 0.1 ml of 1% w/v 

carrageenan suspension was injected subcutaneously into 

the plantar surface of the right hind paw. The paw volume 

was measured by using plethysmometer up to 3 hours after 

carrageenan injection. 
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Statistical Analysis 

  

The data were expressed as mean ± standard error 

mean (S.E.M). The significance of differences among the 

group was assessed using one way and multiple way 

analysis of variance (ANOVA). The test followed by 

Dunnett’s test, p values less than 0.05 were considered as 

significance. 

 

RESULTS 

Analgesic activity  

Writhing test  

 In case of the acetic acid writhing test, at doses of 

250 and 500 mg/kg the PEXS inhibited the writhing 

responses and the number of writhes were significantly 

lower than the control group and the maximum inhibition 

is seen at 500 mg i.e., 64.01%. Indomethacin has produced 

as protective effect and exhibited 74.96% of inhibition at a 

dose of 10 mg/kg. (Table 1) 

 

Tail immersion test 

  

The PEXS at the doses of 250 and 500 mg/kg 

produced significant delay in response of tail withdrawal 

compared to control and it was higher at 500 mg/kg and 

the delay in response was higher by indomethacin at a 

dose of 10 mg/kg. (Table 2) 

 

Anti-inflammatory study 

  

The percentage inhibition of edema values of 

carrageenan induced rat paw edema in the table 3 was 

given. The PEXS in the doses of 250 mg and 500 mg/kg 

body weight showed 67.02% and 73.51%. Inhibition of 

edema and at 500 mg dose the inhibition was higher, 

however the indomethacin 10 mg/kg has exhibited a 

protective effect and the percentage inhibition of edema 

was 78.37%. (Table 3) 
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Table 1. Analgesic effect of petroleum ether extract of Xanthium strumarium L. (PEXS) in acetic-acid induced 

 writhing test  

 

Group Design of treatment  Number of writhings % inhibition  

I Control (Normal saline, 10 ml/kg) 54 ± 1.16 --- 

II PEXS (250mg/kg bw, p.o) 34.43 ± 1.38*** 36.24 

III PEXS (500 mg/kg bw, p.o) 19.43 ± 1.20***   64.01 

IV Indomethacin (10 mg/kg bw, p.o) 13.52± 1.57***  74.96 

n=6, values are expressed as mean ± SEM, *P < 0.05, ** P < 0.01 when compared with control.  

 

 

Table 2. Analgesic effect of petroleum ether extract of Xanthium Strumarium L. (PEXS) in tail immersion method. 

Group Design of treatment  
Tail withdrawal in sec 

0 min 15 mins 30 mins 60 mins 120 mins 180 min  

I 
Control (Normal saline,10 

ml/kg, p.o) 2.52±0.21 3 ± 0.12 2.56± 0.33 2.79 ± 0.32 3.16 ± 0.31 2.83 ± 0.31 

II 
PEXS (250mg/kg bw, 

p.o) 3.18±0.32 4.6±0.42 5.11±0.46** 4.94 ± 0.72* 5.66±0.33* 5.76±0.50* 

III 
PEXS (500 mg/kg bw, 

p.o) 3.34±0.32 4.54±0.46 5.46±0.39** 5.24±0.36** 6.32±0.34** 7.2 ± 0.16** 

IV 
Indomethacin  

(10 mg/kg bw, p.o) 3.48±0.18 5.28±0.42* 6.3±0.23** 6.4 ± 0.42** 7.73±0.44** 9.17±0.82** 

n=6, values are expressed as mean ± SEM, *P < 0.05, ** P < 0.01 when compared with control.  

 

 

Table 3. Effect of Xanthium Strumarium L. on carrageenan induced paw edema 

Group 
Design of 

treatment  

Mean paw volume (ml)  % 

inhibition 

after 180 

mins  
0 min 15 mins 30 mins 60 mins 120 mins 180 mins 

I Control 

(Normal saline,  

10 ml/kg) 

0.80 ± 0.01 1.10 ±0.04 1.49 ±0.03 1.18±0.03  1.84 ±   0.02 1.85±0.02 --- 

II PEXS 

(250mg/kg bw, 

p.o) 

0.83± 0.01 1.02 ±0.02 1.20±0.02* 1.08±0.02* 0.88 ±0.01** 0.61±0.01** 67.02 

III PEXS (500 

mg/kg bw, p.o) 

0.81±0.02 0.92±0.02** 1.02 ± 0.01 0.89 ±0.02** 0.70 ±0.01** 0.49±0.01** 73.51 

IV Indomethacin(1

0 mg/kg bw, 

p.o) 

0.81± 0.01 0.85±0.02** 0.9 ± 0.02** 0.80±0.01** 0.6 ± 0.01*** 0.40±0.01** 78.37 

n=6, values are expressed as mean ± SEM, *P < 0.05, ** P < 0.01 when compared with control.  
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DISCUSSION  

  

In the present study the potential analgesic and 

Anti-inflammatory effect of the petroleum ether extract of 

Xanthium Strumarium L. was investigated. The results 

indicate that the oral administration of PEXS exhibit a 

significant and dose dependent protective effect on 

chemical (acetic acid injection) and thermic (heat) painful 

stimuli at the doses of 250 and 500 mg/kg and indicates 

that PEXS possess both peripheral (writhe reduction) and 

central (prolongation of tail withdrawal) effects. 

 

Carrageenan-induced edema has been commonly 

used as an experimental animal model for acute 

inflammation and is believed to be biphasic. The early 

phase (1–2 h) of the carrageenan model is mainly 

mediated by histamine, serotonin and increased synthesis 

of prostaglandins in the damaged tissues surroundings. 

The late phase is sustained by prostaglandin release and 

mediated by bradykinin, leukotrienes, polymorphonuclear 

cells and prostaglandins produced by tissue macrophages 

[6]. The inhibitory activity shown by the extract of 

Xanthium Strumarium L. (500 mg/kg, p.o) over a period of 

3h in carrageenan-induced paw inflammation was quite 

similar to that exhibited by the group treated with 

indomethacin. These results indicate that it acts in later 

phases, probably involving arachidonic acid metabolites, 

which produce an edema dependent on neutrophils 

mobilization [7]. Thus, the results of the study would 

support the traditional use of Xanthium Strumarium L. in 

some painful and inflammatory conditions. 

 

The intraperitoneal administration of agent acetic 

acid    that    irritate    serous    membranes     provokes    a  

stereotypical   behavior   in    mice    and    rats    which   is 

 

 

characterized by abdominal contractions, movements of 

the body as a whole, twisting of dorsoabdominal muscles, 

and a reduction in motor activity and coordination [8]. The 

quantification of prostaglandins by radioimmunoassay in 

the peritoneal exudates of rats obtained after the 

intraperitoneal injection of acetic acid demonstrated high 

levels of prostaglandins PGE2α and PGF2α during 30 min 

after stimulus [9]. It should be taken into consideration 

that the mechanism involved in the genesis of the 

carrageenan-induced edema can cause the release of 

prostaglandins and kinins, among other substances [10]. 

The writhing test has shown results similar to that 

obtained in the edematogenic assay using carrageenan. 

 

On the other hand, the lack of influence of 

extracts of Xanthium Strumarium L. on the reaction time 

of mice submitted to the tail immersion  is consistent with 

the interpretation that its analgesic property does not have 

a central origin, having an analgesic effect in the acetic 

acid writhing test that is mostly mediated via a peripheral 

mechanism by interfering with the local reaction caused 

by the irritant or by inhibiting the synthesis, release and/or 

antagonising the action of pain mediators at the target sites 

[11].  

 

Finally, the results of the present study confirm 

that Xanthium Strumarium L. has analgesic and anti-

inflammatory activities. Therefore, the native practioners 

using this plant for treatment of pain and fever. There is a 

need for further studies in order to isolate the active 

ingredients in the plant that is responsible for its biological 

activities and to elucidate the mechanism of action of 

these active ingredients. 
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