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 The herbal drugs are important to treatment of various diseases. The purpose of this 
study was to evaluate the analgesic and anti-inflammatory effects of ethanolic extracts 
of Anthemis gayana flowers. In this study, male Wistar rats were used and they divided 
into 10 groups. The groups for inflammation test include: Negative control group that 
received phosphate buffered saline and tween 80, positive control group 
(Dexamethasone 15 mg/kg), treatment groups (ethanolic extracts 100, 200, 300 mg/kg). 
Formalin test was used to evaluate the analgesic effect of ethanolic extracts. In 
analgesic test, the groups include: Negative control group that received phosphate 
buffered saline and tween 80, positive control group (morphine 10 mg/kg), treatment 
groups (ethanolic extracts 100, 200, 300 mg/kg). The animals were injected 
intraperitoneally with extracts, 15 minutes before the inflammation and analgesic test. 
The data were analyzed using ANOVA and Least Significant Difference tests. The 
results were showed that the ethanolic extracts reduced significant the inflammation and 
pain at concentrations of 100, 200, 300 mg/kg (p<0/001). The maximum analgesic and 
anti-Inflammatory effects of the ethanolic extracts were observed at concentration of 
300 mg/kg. The results obtained in this study indicate that ethanolic extracts of 
Anthemis gayana flowers have analgesic and anti-inflammatory effects. It seems to be 
related to the presence of flavonoids and other terpene compounds. 
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INTRODUCTION 

 
Pain is a warning signal which represents in many cases the symptom of diseases. It often has a protective 

function that occurs by an external or internal harmful stimulus. Moreover, the excessive pain is insufferable 
and leads to sinking sense, sweating, and nausea [16]. Opiates are generally considered in the reduction of pain 
that affect on the central nervous system through three opioid receptors. Throughout history, the people have 
used many different forms of treatment for relief of pain, that medicinal herbs are important [2]. 

Inflammation is a defensive mechanism and protective response of vascular tissues to harmful stimulus 
such as pathogens, parasites, damaged cells, allergens and causes an accumulation of fluid, blood cells, cellular 
and extracellular constituents of connective tissue and produce pain. Many current anti-inflammatory drugs are 
synthetic, that their toxicity and return of symptoms after discontinuation are common problem [4]. The genus 
Anthemis belongs to the family Asteraceae consists of 39 perennial species that distributed all over of Iran and 
are used in Turkish folk medicine for the treatment of inflammatory disorders, hepatic diseases, gastrointestinal 
disorders, hemorrhoid, stomachache, abdominal pain, and kidney stones. sesquiterpene lactones, flavonoids and 
polyacetylenes are the main secondary metabolites of this genus. Although several plants belonging to this 
genus have been shown the important anti-inflammatory, anti-Helicobacter pylori, antiprotozoal, and 
antimicrobial properties [3,1]. A. gayana is an annual native plant of this genus. This plant grows in the Esfahan 
west region of Iran. After reviewing, 45 and 34compounds were isolated from essential oil of flowers and leaves 
respective [1]. Many synthetic and herbal drugs were now available to treatment of inflammation and pain but 
the synthetic drugs leads to several side effects and so the herbal drugs are important and now the most of 
people use the herbal to treatment of various diseases [8,16]. Therefore, the aim of this study was to evaluate the 
analgesic and anti-inflammatory effects of ethanolic extracts of Anthemis gayana flowers. 
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MATERIALS AND METHODS 
 

Collection of plants: 
The flowers of Anthemis gayana were collected in Aligudarz county, province of Lorestan, Iran, in May 

2013. The voucher specimen was deposited at the herbarium of the Research-Institute of Esfahan Forests and 
Rangelands.  
 
Preparation of extracts: 

The flowers of A. gayana were air-dried under shade and ground in to fine powder using electric blender, 
then, 30 gr of flower powder were extracted with 250 ml 80% ethanol by Maceration method. In this way, a 
mixture of ethanol and flower powder were placed on the shaker for 72 hours, then this was smoothed by the 
filter paper. The residue was evaporated at room temperature and the dried extracts were stored at 4°cuntil used. 
The extracts were dissolved in phosphate buffered saline and tween 80 in ratio of 1 to 4 at the concentrations of 
100, 200, 300 mg/kg body weight. 
 
Animals: 

Male Wistar rats (120-200 gr) were obtained from Iran Pastor Institute. They were maintained under 
controlled temperature, 12 h light/12 h dark conditions for 1 week before the start of  the experiments for 
adaption to laboratory conditions. The procedures in this study were carried out in a accordance with the 
institution's scientific procedures for animals and was approved by the Institutional animal care. 
 
Inflammation test: 

The animals were divided into 5 groups of 6 animals each, including: 1-negative control group that received 
phosphate buffered saline and tween 80, 2- positive control group (dexamethasone 15 mg/kg), 3, 4 and 5- 
treatment groups (ethanolic extracts 100, 200, 300mg/kg). In this test, the xylene was used for inflammation 
effect of ethanolic extracts. So that, 15 minutes after treatment, 0.03 ml of xylene was injected into the right ear 
of each animal, then, after 2 hours the animals were anesthetized and differences of ears weight were 
investigated. 
 
Analgesic test: 

In this test also, the animals were divided into 5 groups of 6 animals each, including: 1- negative control 
group that received phosphate buffered saline and tween 80, 2-positive control group (Morphine 10 mg/kg), 3, 4 
and 5- treatment groups (ethanolic extracts 100, 200, 300 mg/kg). Formalin test was used to evaluate the 
analgesic effect of ethanolic extracts. So that, 30 minutes after treatment, 0.02 ml of 2.5% formalin solution was 
injected into the plantar surface of the right paw of the rats. The time period spent by the rats in licking the 
injected paw was measured as an index of pain [10]. 
 
Data analysis: 

The data were analyzed using ANOVA and Least Significant Difference (LSD) tests. Also, all data were 
presented as mean ± SEM. 
 
Results 

According to the results, Anthemis gayana ethanolic extracts reduced significantly the inflammation at 
concentrations of 100, 200, 300 mg/kg in compared with negative control group (p<0.001). This effect was 
more at concentration of 300 mg/kg (Figure 1). 
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Fig. 1: Significant reduction of inflammation at concentrations of  100, 200, 300 mg/kg in compared with 

negative control group. Bars are least significant differences where p < 0.001. 
Anthemis gayana ethanolic extract at concentrations of 100, 200, 300 mg/kg had not significant difference 

in compared with positive control group (p<0.001), Thus, the effect of extract in reduce the inflammation was 
adjacent the Dexametazone (Table 1 ). 
 
Table 1: Comparison the mean of ears weight difference in Anthemis gayana ethanolic extract (LSD-test). 

Groups P-value 
 Positive control group with negative control group 0 
Positive control group with 
ethanolic extract (100 mg/kg) 

0.003 

Positive control group with 
ethanolic extract (200 mg/kg) 

0.109 

Positive control group with 
ethanolic extract (300 mg/kg) 

0.013 

Negative control group with 
ethanolic extract (100 mg/kg) 

0 

Negative control group with 
ethanolic extract (200 mg/kg) 

0 

Negative control group with 
ethanolic extract (300 mg/kg) 

0 

Note: Value followed by different letters in column is significantly different where p < 0.001. 
 
Studies showed that, the ethanolic extracts of A. gayana reduced significantly the acute pain at 

concentrations of 100, 200, 300 mg/kg in compared with negative control group (p<0.001) that, this effect was 
more at concentration of 300 mg/kg (Figure 2). 

 

 
Fig. 2: Significant reduction of acute pain at concentrations of  100, 200, 300 mg/kg in compared with negative 

control group. Bars are least significant differences where p < 0.001. 
Anthemis gayana ethanolic extract at concentrations of 100, 200, 300 mg/kg had not significant difference 

in compared with positive control group (p<0.001), Thus, the effect of extract in reduce the acute pain was 
adjacent the Morphine (Table 2 ). 

 
Table 2: Comparison the mean of acute pain in Anthemis gayana ethanolic extract (LSD-test). 

Groups P-value 
 Positive control group with negative control group 0 
Positive control group with 
ethanolic extract (100 mg/kg) 

0.153 

Positive control group with 
ethanolic extract (200 mg/kg) 

0.278 

Positive control group with 
ethanolic extract (300 mg/kg) 

0.329 

Negative control group with 
ethanolic extract (100 mg/kg) 

0 

Negative control group with 
ethanolic extract (200 mg/kg) 

0 

Negative control group with 
ethanolic extract (300 mg/kg) 

0 
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Note: Value followed by different letters in column is significantly different where p < 0.001. 

 
The extract of this plant also, reduced significantly the chronic pain at concentrations of 100, 200, 300 

mg/kg in compared with negative control group (p<0.001) that, this effect was more at concentration of 300 
mg/kg (Figure 3). 

 

 
Fig. 3: Significant reduction of chronic pain at concentrations of 100, 200, 300 mg/kg in compared with 

negative control group. Bars are least significant differences where p < 0.001. 
 
Anthemis gayana ethanolic extract at concentrations of 100, 200, 300 mg/kg had not significant difference 

in compared with positive control group (p<0.001), Thus, the effect of extract in reduce the chronic pain was 
adjacent the Morphine (Table 3). 

 
Table 3: Comparison the mean of acute pain in Anthemis gayana ethanolic extract (LSD-test). 

Groups P-value 
 Positive control group with negative control group 0 
Positive control group with 
ethanolic extract (100 mg/kg) 

0.006 

Positive control group with 
ethanolic extract (200 mg/kg) 

0.008 

Positive control group with 
ethanolic extract (300 mg/kg) 

0.164 

Negative control group with 
ethanolic extract (100 mg/kg) 

0 

Negative control group with 
ethanolic extract (200 mg/kg) 

0 

Negative control group with 
ethanolic extract (300 mg/kg) 

0 

Note: Value followed by different letters in column is significantly different where p < 0.001.  
Discussion: 

According to the results, the ethanolic extracts of A. gayana reduced significantly the inflammationat 
concentrations of 100, 200, 300 mg/kg. This results were similar with results of Tekye et al., [17], they reported 
that the Olea europaea metanolic leaf extract reduced the inflammation at concentrations of 200, 300, 400 
mg/kg in rats. This effect was dose-dependent that may be mediated by various ingredients such as flavonoid, 
saponin, alkaloid and tannin. In another study, the hydroalcoholic extract of Stachys lavandulifolia reduced the 
inflammation at 100, 200, 400 mg/kg in mice. This effect was more at 400 mg/kg. Anti-inflammatory effects of 
this plant is probably due to the presence of flavonoid and saponin [9]. Khalili et al., [7] observed that, the 
alcoholic extract of Zingiber officinalis rhizome reduced the inflammation at concentrations of 200, 400 mg/kg 
in rats. The results showed that the compounds of this plant, inhibit the production of prostaglandins, nitricoxide 
and interleukin that involved ininflammation. Haj Hashemi et al., [5] reported that the Coriandrum sativum 
hydroalcoholic extract did not show anti-inflammatory effects at concentrations of 1, 2 mg/kg. Whereas, the 
essential oil of this plant reduced the pain that is probably due to the high percentage of linalool. In another 
study, methanolic extract of Matricaria chamomilla showed the analgesic effect at 200 mg/kg in compared with 
negative control group. Moreover, this plant showed anti-inflammatory effect that due to the presence of 
shamazolene, bisabolol and azolen. 
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The our results showed that, the A. gayana ethanolic extract reduced significantly the chronic and acute 

pain at concentrations of 100, 200, 300 mg/kg. Vaez et al., [18] also, reported that the Elaeagnus angustifolia 
extract has the antinociceptive effect at concentrations of 62.5, 125, 250 mg/kg in mice. According to the other 
research, this effect is probably due to presence of flavonoid which involve in smooth muscle relaxation. 
Moreover, in another study, hydro alcoholic extract of Solanum melongena showed that different doses (1, 10, 
100, and 1000μg/Kg) increased analgesia index that, this effect was more at concentrationof 1000μg/kg. The 
analgesic effect of this extract may be related to sleeping effect of amino acids of extract and increase the levels 
of serotonin and melatonin [12]. The hydroalcoholic extract of Stachys lavandulifolia also reduced the pain at 
100, 200, 400 mg/kg that may be related to the presence of flavonoids [9]. In another study, the hydroalcoholic 
extract of stems and leaves of Artemisia herba alba reduced the chronic and acute pain at concentrations of 300, 
500, 1000 mg/kg in rats, that, the anti-nociception effect was dose dependent. The analgesic effect of this extract 
may be due to the presence flavonoids that that stimulates GABA receptors and reduce the pain [13]. Ranjbar 
[11] reported that the Solenanthu scircinnatus root extract had analgesic effect in tail flick test at 100, 200, 300 
mg/kg, whereas, the analgesic effect was observed in formalin test at 300 mg/kg. In fact, the extract of this plant 
inhibits the formation of prostaglandin, bradykinin, histamine and serotonin, therefore the pain is reduced. On 
the other hand, the study of alcohole extract of Henbane seed showed that the alkaloid compounds of this plant 
reduce the pain through interaction with opioid system [6]. The Elaeagnus angustifolia leaves aqueous extract 
also showed the analgesic effect at 25, 50, 100 mg/kg. The analgesic effect of this extract is probably due to 
presence of flavonoids and terpenoids and this effect is probably from the anti–inflammatory reactions of these 
materials [14]. In another study, the researchers reported that, the aerial parts ethanolic extract of Anthemis 
aciphylla inhibited the pain at 50, 100, 200 mg/kg. The phytochemical analysis of this extract showed the 
presence of flavonoids, saponins and tannins that, this compounds have the ability to inhibit pain [3]. 

According to the researchs, the ability of Anthemis gayana ethanolic extract to reduce pain and 
inflammation is due to the high concentration of flavonoids, terpenes  and saponins that, this effect is dose-
dependent. Moreover, the flowers of this plant contains a high amount of Germacrene D, β-caryophyllene, 
Spathulenol and Bicyclo-germacrene [15], that the anti-inflammatory and analgestic effects of A. gayana 
ethanolic extract could be attributed to these compounds. 
 
Conclusion: 

The present study demonstrated that Anthemis gayana flowers ethanolic extract containing amounts of 
phenolic compounds, so that, these compounds demonstrate good analgesic and anti-inflammatory activities. 
This plant, rich in flavonoids and terpenoides could be a good source of medicinal plants. Therefore, qualitative 
and quantitative analysis of major individual flavonoids and terpenoides in Anthemis gayana flowers could be 
useful for explaining the relationships between analgesic and anti-inflammatory activities and total flavonoids 
and terpenoides contents in this plant. This provides a complementary value for this plant and supports its 
gaining popularity as a botanical supplement. 
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