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 The application of herbal plants instead of synthetic drugs is increasing in recent years. 
The aim of this study was to evaluate the analgesic and anti-inflammatory effects of 
ethanolic extracts of Tanacetum lingulatum flowers. In this study, male Wistar rats 
were used and they divided into 10 groups. 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 groups for inflammation test include: positive control group (Dexamethasone 15 
mg/kg), Negative control group that received phosphate buffered saline and tween 80, 
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 
effects of the ethanolic extracts were observed at concentration of 300 mg/kg and the 
maximum anti-Inflammatory effects of the ethanolic extracts were observed at 
concentration of 200 mg/kg. The results obtained in this study indicate that ethanolic 
extracts of Tanacetum lingulatum flowers have analgesic and anti-inflammatory effects. 
Flavonoids and sesquiterpene lactones compounds in this plant may be the reason of 
these effects. 
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INTRODUCTION 

 
Medicinal plants are the original sources of chemical substances with potential therapeutic effects. The use 

of medicinal plants for the treatment of many diseases is associated with folk medicine from different parts of 
the world. A lot of compounds were determined from plants organs such as leave and shoot [1][15][16][17]. 

The inflammatory procedure is a physiological response to injuries, bone fracture, traumas, hypersensitivity 
reactions and other diseases, and causes an accumulation of fluid, blood cells, cellular and extracellular 
constituents of connective tissue and produce pain [6].  

Pain is a subjective, multidimensional and unsightly experience allied with actual or potential tissue damage 
comprising sensory, affective and cognitive components.  Pain has both sensory and psychological mechanism. 
However, pain is more than a sensation or the physical alertness; it also includes conception, the subjective 
explanation of the ailment [14].   

The genus Tanacetum belongs to the Asteraceae family and its taxonomy has been reviewed some 
years ago. It comprises about 50 species. The genus Tanacetum is distributed in Europe Tanacetum species 
have been widely used as a remedy in pain and inflammatory conditions in traditional medicine systems since 
ancient times throughout the world. Secondary metabolites e.g., flavonoids, alkaloids and terpenoids are of 
particular defense compounds [5]. Tanacetum is a rich source of bioactive compounds such as sesquiterpenoids, 
flavonoids and essential oils, which are implicated in the diverse biological activities of the genus. Tanacetum 
lingulatum is an annual, biennial or perennial herb, sometimes shrub and is found in the central area of Iran. 
Although various species of the genus Tanacetum are widely known for their medicinal and pharmacological 
properties, there have been no reports on pharmacological activities present in T. lingulatum found in Iran. Here 
we report for the first time the analgesic and anti-inflammatory activities of the ethanolic crude extract of 
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flowers of the plant T. lingulatum [3]. 

MATERIALS AND METHODS 
 

Collection of plants: 
 The flowers of Tanacetum lingulatum were collected in Lashotor, province of Isfahan, Iran, in June 2013. 

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

 The flowers of Tanacetum lingulatum 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 was placed on the shaker for 72 hours, and then this was 
filtered 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 [7]. 
 
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 [11]. 
 
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, There was a significant difference between the groups receiving 100, 200, 300 
mg/kg of Tanacetum lingulatum ethanolic extracts and the group receiving phosphate buffered saline and tween 
80 (p<0.001). Thus the group receiving 200 mg/kg showed a greater anti-inflammatory effect (Figure 1, Table 
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. 

 
Table 1: The mean±SD of ears weight difference in Tanacetum lingulatum  flower ethanolic extract (ANOVA-test). 

Groups Mean ears weight ±SD 
 Negative control group  0.0090±0.0020 
Positive control group 0.0010±0.0063 
ethanolic extract (100 mg/kg) 0.0030±0.0012 
ethanolic extract (200 mg/kg) 0.0021±0.0004 
ethanolic extract (300 mg/kg) 0.0025±0.0005 

 
Dexametazone was used for positive control group and the results showed that the group receiving 

Dexametazone has not a significant difference with the groups receiving 100, 200, 300 mg/kg of the extract 
(p<0.001), Thus, the effect of extract in reduce the inflammation was adjacent the Dexametazone (Table 2 ). 

 
Table 2: Comparison the mean of ears weight difference in Tanacetum lingulatum ethanolic extract (LSD-test). 

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

0.0025 

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

0.044 

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

0.015 

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. 
 
There was a significant difference between the groups receiving 100, 200, 300 mg/kg of Tanacetum 

lingulatum ethanolic extracts and the group receiving phosphate buffered saline and tween 80 (p<0.001). Thus 
the group receiving 300 mg/kg showed a greater anti-inflammatory effect (Figure 2, Table 3). 
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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. 
 

Table 3: The mean±SD of time of feet lick (acute pain) in Tanacetum lingulatum  flower ethanolic extract (ANOVA-test). 
Groups Mean ears weight ±SD 
 Negative control group  91.166±20.701 
Positive control group 0±0 
Ethanolic extract (100 mg/kg) 19.500±4.764 
Ethanolic extract (200 mg/kg) 10.333±3.141 
Ethanolic extract (300 mg/kg) 3.333±0.516 

 
Morphine was used for positive control group and the results showed that the group receiving Morphine has 

not a significant difference with the groups receiving 100, 200, 300 mg/kg of the extract (p<0.001), Thus, the 
effect of extract in reduce the acute pain was adjacent the Morphine (Table 4 ). 

 
Table 4: 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) 

0.001 

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

0.037 

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

0.276 

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

0 

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

0 

 
 

0 

Note: Value followed by different letters in column is significantly different where p < 0.001. 
 
There was a significant difference between the groups receiving 100, 200, 300 mg/kg of Tanacetum 

lingulatum ethanolic extracts and the group receiving phosphate buffered saline and tween 80 (p<0.001). Thus 
the group receiving 300 mg/kg showed a greater anti-inflammatory effect (Figure 3, Table 5). 
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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. 
 

Table 5: The mean±SD of time of feet lick (chronic pain) in Tanacetum lingulatum  flower ethanolic extract (ANOVA-test). 
Groups Mean ears weight ±SD 
 Negative control group  78.666±9.912 
Positive control group 0±0 
Ethanolic extract (100 mg/kg) 5.833±2.136 
Ethanolic extract (200 mg/kg) 2.166±0.408 
Ethanolic extract (300 mg/kg) 1.500±0.547 

 
Morphine was used for positive control group and the results showed that the group receiving Morphine has 

not a significant difference with the groups receiving 100, 200, 300 mg/kg of the extract (p<0.001), Thus, the 
effect of extract in reduce the acute pain was adjacent the Morphine (Table 6). 
 
Table 6: Comparison the mean of chronic pain in Tanacetum lingulatum  flower ethanolic extract (LSD-test). 

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

0.017 

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

0.208 

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

0.286 

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: 

The present study showed that Tanacetum lingulatum flowers ethanolic extract possesses anti inflammatory 
and analgesic activity at concentrations of 100, 200, 300 mg/kg. As the results of this study showed that 
Morphine reduced the analgesic effects of the extract, it seems that the effect of Tanacetum lingulatum ethanolic 
extract on pain relief is probably due to the opioid receptors, because this effect has been greatly reduced in the 
groups receiving Morphine which are the antagonist of the opioid receptors and Morphine injection has likely 
led to the blockage of opioid receptors. likely, the analgesic effect of the Tanacetum lingulatum herb on visceral 
pain can be attained by inhibiting prostaglandins, similar to the non-steroidal anti-inflammatory drugs. 
Prostaglandin E2 stimulates pain receptors both nearly and by increasing their sensitivity to the other factors 
such as bradykinin [2]. 

Hunnkaar and Hole, 1987 and  Murray et al., 1988 have been reported that formalin induced pain involves 
two distinct phases; in the first phase (Neurogenic phase) the pain is caused due to direct stimulation of the 
sensory nerve fiber by formalin and the second or late phase (Inflammatory phase) the pain is due to release of 
inflammatory mediators such as serotonin, histamine, prostaglandin and bradykinin. The effect of the crude 
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extract flavonoid compounds of T. lingulatum, was dominant in the second phase of the formalin test, similar to 
diclofenac sodium, indicating their peripheral action of analgesia via inhibition of the formalin induced 
inflammation. The peripherally acting drugs such as aspirin are believed to weaken pain via inhibition of 
cyclooxygenase in arachidonic acid pathways.  

It is maybe that the observed analgesic effect of the plant extracts is due to its flavonoid contents because 
some studies have reported the sesquiterpene lactone and flavonoid contents of genus Tanacetum have analgesic 
and anti-inflammatory properties [3]. 

In a study conducted by Sadeghifard and Zareian [13], they were found that the analgesic effect of 
Artemisia herba alba extract may be due to the presence flavonoids that that stimulates GABA receptors and 
reduce the pain. 

According to the researchs, the ability of Tanacetum lingulatum ethanolic extract to reduce pain and 
inflammation is due to the high concentration of flavonoids that, this effect is dose-dependent. 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 [10]. 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 [13]. 

Many investigations have repeatedly proven that flavonols (quercetin, rutin and morin) and flavanones 
(hesperetin and hesperidin) exhibit acute and chronic anti-inflammatory functions.  

Flavonoids are a polyphenols subclass which are widely distributed in the plant kingdom, and are 
characterized by two or more aromatics rings, each bearing at least one aromatic hydroxyl and connected with a 
heterocyclic pyran [4].  

Many mechanisms explaining the anti-inflammatory activity of flavonoids have been demonstrated, 
including 1-antioxidative and radical scavenging activities, 2- regulation of cellular activities of inflammation-
related cells, 3- modulation of the activities of arachidonic acid metabolism enzymes (phospholipase A2, 
cyclooxygenase lipoxygenase) and nitric oxide synthase, 4- modulation of the production of other 
proinflammatory molecules, 5- modulation of proinflammatory gene expression.  
 
1-Flavonoids as antioxidants: 

Free radicals can absorb several inflammatory mediators contributing to a inflammatory response and tissue 
damage. Flavonoids are strong in vitro antioxidants, being able to clean a wide range of free radical species, as 
well as to inhibit their formation. 
 
2-Modulation of inflammatory related cell functions: 

Several flavonoids performance a notable system of biochemical and pharmacological actions that effect 
the function of immune and inflammatory cells such as B cells, T cells, neutrophils, mast cells, macrophages or 
basophils.  
 
3-Modulation of proinflammatory enzyme activities: 

 Some investigations have shown that different flavonoids modulate the activity of arachidonic acid (AA) 
metabolizing enzymes such as cyclooxygenase (COX), phospholipase A2(PLA2) and lipoxygenase (LOX) and 
the nitric oxide synthase (NOS), nitric oxide (NO) producing enzyme. The inhibition of these enzymes decrease 
the production of AA, prostaglandins, leucotrienes, and NO, which are decisive mediators of inflammation.  
 
4-Modulation of the production of other proinflammatory molecules: 

In special, tumor necrosis factor-a (TNF-a), IL-6 and IL-1b are prominent participant to chronic 
inflammatory responses.  
 
5-Modulation of proinflammatory gene expression: 

In recent years, some lines of proof have supported the idea that some flavonoids are modulators of 
proinflammatory gene expression. It is known that flavonoids show anti-inflammatory activity, at least in part, 
by affecting mRNA levels. The flavonoids mechanism suggest an effect on transcriptional activity detention in 
response to inflammatory stimuli [4].  

Moreover, the flowers of this plant contains a high amount of flavonoid compounds and sesquiterpene 
lactones, that the anti-inflammatory and analgestic effects of T.lingulatum flowers ethanolic extract could be 
attributed to these compounds. 

This results were similar with results of  Rateb et al., [12], they reported that the alcoholic extracts of 
flowers and leaves of Tanacetum parthenium showed significant analgesic and anti-inflammatory activities. The 
biological activities of Tanacetum parthenium could be attributed to the leaves and flowers mainly due to the 
presence of sesquiterpene lactones and flavonoids, whenever the roots showed no biological activities due to the 
absence of sesquiterpene lactones and flavonoids [12]. 
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Conclusion: 

Diseases with pain and inflammation are a common and require more attention. A great number of people 
these days are looking for herbal treatments and relief for their ailments.  

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

ACKNOWLEDGEMENT 
 
This work was supported by Islamic Azad University, Falavarjan Branch; the authors also thank Mr. Sadeghi 

from Depatment of Medical Science, Isfahan University for their kindly aid. 
 

REFERENCES 
 

[1] Anilkumar, M., 2010. Ethnomedicinal plants as anti-inflammatory and analgesic agents. Res Sign, 37: 267-
293. 

[2] Asgari, A. and N. Parvin,  2012. The analgesic effect of ethanolic of Tanacetum parthenium in acetic acid 
model. J Zahedan Univ Med Sci., 15: 22-25. 

[3] Bukhari, I.A., R.A. Khan, A.H. Gilani, A.J. Shah, J. Hussain and V.U. Ahmad, 2007. The analgesic, anti-
inflammatory and calcium antagonist potential of Tanacetum artemisioides. Arch Pharm Res., 30: 303-312. 

[4] Garcia-Lafuente A., E. Guillamon, A. Villares, M.A. Rostagno and J.A. Martinez, 2009. Flavonoids as anti-
inflammatory agents: implications in cancer and cardiovascular disease. Inflamm Res., 58: 537-552. 

[5] Ghanati, F., S. Bakhtiarian, 2013. Changes of natural compounds of Artemisia annua L. methyl jasmonate 
and silver nanoparticles. Adv Environ Biol., 7(9): 2251-2258. 

[6] Gómez, M. and J.F. Gil, 2011. Tropical anti-inflammatory activity of Calea prunifolia HBK (Asteraceae) in 
the TPA Model of mouse ear inflammation. J Braz Chem Soc., 22: 2391-2395. 

[7] Hoodgar, F., S. Nasri and G. Amin, 2011. Investigation of antinociceptive and anti-inflammatory effects of 
hydro-alcoholic extract of Securigera securidaca L. J Gonabad Univ Med Sci., 17: 1-6. 

[8] Hunskaar, S. and K. Hole, 1987. The formalin test in mice: dissociation between inflammatory and non-
inflammatory pain. Pain, 30: 103-114.  

[9] Murray, C.W., F. Porreca and A. Cowan, 1988.  Methodological  refinements to the mouse paw formalin 
test, An animal model of tonic pain. J Pharmacol Methods, 20: 175-186.   

[10] Nasri, S., A. Ramezanghorbani and M. Kamalinejad, 2011. Analgesic and anti Inflammatory effects of 
hydroalcoholic extract of Stachys lavandulifolia Vahls, aerial parts in male mice. J Shahrekord Univ Med 
Sci., 16: 161-171. 

[11] Olaleye, S.B., A.O. Ige, O.S. Michael and B.V. Owoyele, 2012. Analgesic and anti-Inflammatory effects of 
ethanol extracts of Bucholzia coriacea seeds in male rats. Afr  J  Biomed Res., 15: 171-176. 

[12] Rateb, M., A.A.M. El-Gendy, S.S. El-Hawary and A.M. El-Shamy, 2008. Phytochemical and biological 
studies on the different organs of Tanacetum parthenium L. cultivated in Egypt. J Med Plants, 7: 8-22. 

[13] Sadeghifard, H. and P. Zareian, 2009. The study of analgesic effect of hydroalcoholic extract of Artemisia 
herba alba in acute and chronic models of pain in male rats. Scien J Kordestan Univ Med Sci., 13: 30-36. 

[14] Sen, S., R. Chakraborty, B. De, T. Ganesh, HG. Raghavendra and S. Debnath, 2010. Analgesic and anti-
inflammatory herbs: a potential of modern medicine. Inter J Pharma Sci Res., 1: 32-44. 

 
[15]Al-Tawaha,A.,  G, Al-Karaki., A,Massadeh., 2013. Comparative response of essential oil Composition, 

antioxidant activity and phenolic contents spearmint (Mentha spicata L.) under protected soilless  
              vs. open field conditions, Advances in Environmental Biology, 7(5): 902-910.  
 
 [16]Al-Tawaha,A.,   G, Al-Karaki., A, Massadeh., 2013. Antioxidant activity, total phenols and variation of 

chemical composition from essential oil in sage (Salvia officinalis  L.) grown under protected  
           soilless condition and open field conditions. Advances in Environmental Biology, 7(5): 894-901 
 
[17]Alizadeh, A., M. Shaabani, 2012. Essential oil composition, phenolic content, antioxidant and antimicrobial 

activity in Salvia officinalis L. cultivated in Iran. Adv. Environ. Biol., 6(1): 221-226. 

http://sjku.hbi.ir/search.php?slc_lang=en&sid=1&auth=Sadeghifard�
http://sjku.hbi.ir/search.php?slc_lang=en&sid=1&auth=Zareian�
http://sjku.hbi.ir/search.php?slc_lang=en&sid=1&auth=Zareian�
http://sjku.hbi.ir/search.php?slc_lang=en&sid=1&auth=Zareian�

