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Introduction

The term ‘pain’ generally defined as an unpleasant sensory 
and emotional experience associated with actual or potential 
tissue damage, caused by intense or damaging stimuli [1]. At 
some points of life, everyone experiences pain. It is an enormous 
global health problem and has been estimated that one-fifth 
adults suffer from pain, globally [2]. There are many herbal 
medicines for natural pain relief and some of them have been 
approved in experimental studies [3,4]. Over the past two 
decades, there has been a tremendous increase in the use of 
herbal medicine worldwide. It has been estimated that three-
quarters of world population use herbal medicine. Despite this 
interest, there is still a significant lack of research data in this 
field [5-7].

Achillea wilhelmsii C. Koch (A. wilhelmsii) is one of the 
widespread plant species in Iran (Figure 1) [8]. Many studies  

 
have been conducted to evaluate the medicinal efficacy of 
different extracts of this herb. It has been approved that Achillea  
wilhelmsii has antimicrobial, antiproliferative, antihypertensive 
and vagolytic activities [9]. In some parts of Iran, the aerial parts 
of the plant have been traditionally used for the treatment of 
stomach pain [9,10] and undocumented reports also suggest 
that it has been prescribed for pain relief. Phytochemical studies 
have shown that aerial parts of Achillea wilhelmsii consist of 
flavonoids, alkaloids (achilleine), cineol, borneol, α- and β-pinen, 
camphor, caryophyllene, thujene, rutin, sesquiterpenoids, and 
monoterpenoids [11-13]. However, scientific studies supporting 
the analgesic potential of Achillea wilhelmsii aerial parts are 
lacking and the present study aimed to investigate the anti-
nociceptive effect of ethanolic extract of aerial parts of Achillea 
wilhelmsii in mice.

Abstract

Aim: The aerial parts of Achillea wilhelmsii C. Koch (AW) have been used in Persian medicine for pain relief. However, as far as we know no 
scientific study has been done to support its efficacy. The aim of present study was to investigate the anti-nociceptive activity of ethanolic extract 
of AW in mice.

Material and Methods: Acute oral toxicity was evaluated based on guideline 425 of the Organization of Economic and Cooperation and 
Development (OECD). Accordingly, a single 2g/kg oral dose of ethanolic extract of AW was administrated to 6 female Wistar rats. Anti-nociceptive 
activity of AW (100-30mg/kg, i.p) was investigated using the hot-plate test in male BALB/c mice.

Results: The extract was well tolerated as no signs of toxicity or death were observed during the period of observation. AW just in maximum 
dose (300mg/kg) significantly increased latency time on the hot-plate test 30 and 90 minutes after administration. The anti-nociceptive activity 
of AW at the dose of 300mg/kg was comparable to the reference drug (morphine 5mg/kg) at 60 minutes after administration while at 30 as well 
as 120 minutes time points the anti-nociceptive activity of morphine was superior.

Conclusion: The results of the current study provide evidence suggesting AW possesses anti-nociceptive activity and also provide the 
pharmacological basis for its uses in traditional medicine for pain relief.
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Figure 1: Achillea wilhelmsii C. Koch in the flowering stage (May 2017), Gookchin village, South Khorasan Province, Iran.(33.070908ºN, 
59.555114ºE).

Material and Methods

Extract preparation 

Achillea wilhelmsii C. Koch (AW) aerial parts were purchased 
from the traditional local market in Birjand, Iran. After 
identification of the plant by an expert botanist the voucher 
specimen (327) was kept in the herbarium of Birjand University, 
Faculty of agriculture, Birjand, Iran. The plant aerial parts 
(stem, leaves and flowers) were dried in shade and at the room 
temperature and powdered using an electric miller. To prepare 
the ethanolic extract, 100 grams of the powder was macerated 
in 80% ethanol (1000ml) with constant stirring for 48 hours 
at room temperature. Afterwards, the mixture was filtered 
(Whatman Grade 589, Blue Ribbon, Germany), and 10 ml of 
concentrated extract was transferred and dried in a Petri dish 
at a temperature of 40 °C [14]. The yield of the dried extract was 
about 12 g per 100 g of dried plant.

Animals 

Forty male BALB/c mice weighing 25-30g (10 weeks old) 
were obtained from the laboratory animal facility of Research 
Centre of Experimental Medicine at Birjand University of Medical 
Sciences, Iran. The animals were housed in polypropylene 
cages and maintained under standard laboratory conditions 
[temperature-controlled room (22±2 °C) with a 12 h light/

dark cycle], free access to commercial animal chow (Behparvar, 
Iran) and tap water. All animal procedures were conducted in 
accordance with the guide for the laboratory animals care and 
usage approved by the Ethics Committee of the Brjand University 
of Medical Sciences (Ethic code: Ir.bums.REC.1394.15). Also, all 
efforts were made to minimize animal suffering and to reduce 
the number of animals used.

Acute toxicity

After 8 hours of fasting, a single oral dose of the ethanolic 
extract of AW at the dose of 2000 mg/kg was administered 
to one female Wistar rat (8-week old) and at intervals of 48 
h, the same dose was given to five other animals, totalling 6 
female treated rats. Simultaneously, a control group (n=6) was 
treated with vehicle solution (saline) to establish a comparative 
negative control (NC) group [15]. For 14 consecutive days after 
the administration, the animals were monitored to evaluate 
behavioral parameters include; conscious state (general 
activity); motor system coordination and muscle toning 
(response to tail touch and grip, straightening, strength to grab); 
reflexes (corneal and headset); central nervous system activities 
(Straub, convulsions, tremors, sedation, anesthesia and ataxia) 
and activities on the autonomic nervous system (lacrimation, 
cyanosis, ptosis, salivation and piloerection) (Table 1).
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Table 1: Anti-nociceptive effects of ethanolic extract of Achillea wilhelmsii (AW) or morphine on the hot plate test in mice.

Groups
Reaction Time (S)

Baseline 30 min 60 min 120 min

Control 4.55 ± 1.48 5.78 ± 1.75 4.48 ± 1.20 6.08 ± 1.10

Morphine (5mg/kg) 4.88 ± 1.28 11.53 ± 3.18** 9.76 ± 1.90** 9.51 ± 2.49*

AW (100mg/kg) 4.35 ± 1.42 5.96 ±1.89 6.37 ± 2.27 5.46 ± 0.86

AW (200mg/kg) 4.56 ± 1.56 6.00 ± 0.81 6.36 ± 1.73 6.20 ± 1.70

AW (300mg/kg) 4.38 ± 1.42 8.85± 1.21* 9.56 ± 2.18** 7.23 ± 2.39

Data were reported as mean ± SD of eight animals. *p < 0.05, and **p < 0.001 vs vehicle-treated mice (control).

Anti-nociceptive assay 

The hot-plate test was performed using a hot-plate 
analgesiometer (TOI, Iran) maintained at 55±0.5ºC. Forty mice 
that showed nociceptive responses within 10S placing on the hot-
plate were selected and randomly allocated into 5 equal groups 
(n=8 each) as follow: group 1 received 0.2 mL normal saline 
and served as control (C); group 2 received morphine sulfate 
(5mg/kg) as the standard drug (MOR); and groups 3-5 received 
ethanolic extract of AW at the doses of 100, 200 and 300 mg/kg 
respectively. All treatments were administrated intraperitoneally 
(i.p) in the same volume (0.2 mL). Mice were placed on the hot-
plate equipment and their latency to the thermal stimulus was 
recorded at 30, 60, and 120 min post-treatment. Reaction time 
was taken as the interval between the instant the animal was 
placed on the plate till the moment it began to lick its paws or 
raise its hands.

Statistical analysis 

The data were statistically analyzed using SPSS software, 
version 22. Hypothesis testing was by one-way analysis of 
variance followed by Tukey post-hoc test. Statistical significance 
was inferred at p<0.05.

Results 

Acute toxicity evaluation

Likewise to the control group, ethanolic extract of AW at the 
dose of 2000mg/kg did not cause death in the animals. There was 
no difference in behavioral parameters between control and AW 
(2000mg/kg) treated group. It is very crucial to evaluate acute 
toxicity signs in attempt to establish a lethal dose causing 50% 
of animals death (LD50). According to this assay, it was assumed 
that AW LD50 dose is above 2000mg/kg.

Anti-nociceptive evaluation

The results show that AW only at the maximum dose 
(300mg/kg) increased the reaction time 30 and 60 minutes 
after administration. (30’: 8.85± 1.21s; 60’: 9.56 ± 2.18s when 
compared to control (30’: 5.78 ± 1.75s; 60’:4.48 ± 1.20 s) (p < 0.05 
or p < 0.001) like morphine (30’; 11.53 ± 3.18s, 60’:9.76 ± 1.90) 
(p < 0.001). 120 min after investigation only morphine received 
mice had significantly higher latency time in comparison with 
control group (p<0.05). AW at 100 and 200 mg/kg doses did 

not exhibit any significant anti-nociceptive activity at all of the 
studied time points.

Discussion 

Toxicological evaluation in experimental animals usually 
was categorized into four classes: acute, subacute, subchronic 
and chronic. Acute toxicity test is defined as a single exposure for 
less than 24 h. The oral route of drug administration is the most 
convenient and commonly used method for toxicity evaluations 
in pre-clinical animal models [16]. The results of acute toxicity 
assay showed that AW at dose of 2000mg/kg did not cause 
death and behavioral changes in the animals. Therefore, it can 
be concluded that according to OECD guidance, the ethanolic 
extract of AW may be assigned to be the lowest toxicity class 5 
(LD50> 2000mg/kg). 

According to phytochemical studies, different parts of AW 
exhibited wide range of compounds among which the major 
constituents are a-thujene (6.11%), a-pinene (5.11%), sabinene 
(5.23%), p-cymene (7%), 1,8-cineole (6%), linalool (10%), 
camphor (8.43%), thymol (18.98%) and carvacrol (20.13%) 
[17]. Moreover, previous studies show that AW has remarkable 
antioxidant activity [18]. The main compound of AW is carvacrol 
(CVL) that its antibacterial activity mainly on several bacteria 
strains, e.g. Escherichia coli and Bacillus cereus have proven [19]. 
Moreover, a study led by Quintans-Júnior in 2012 reported CVL 
(50 or 100 mg/kg; i.p.) inhibited the development of mechanical 
hypernociception and edema induced by carrageenan and 
TNF-α; however, no effect was observed on hypernociception 
induced by PGE2 (Prostaglandin E2) and dopamine. They 
concluded that AW by antioxidant and anti-inflammatory 
properties could relieve pain and inflammation in mice [20]. The 
other main compound of AW is thymol. Interestingly, our finding 
is in good agreement with the study conducted by Fachini-
Queiroz in which the effects of thymol and CVL were tested 
on ear edema and carrageenan-induced pleurisy in rats. Their 
results demonstrated that in the pleurisy model, CVL and thymol 
significantly inhibited inflammatory edema. However, in the ear 
edema model, only CVL (10mg/ear), reduced edema formation, 
exerting a topical anti-inflammatory effect and thymol (10mg/
ear) did not reduce edema formation but rather presented an 
irritative response. They concluded that thymol and CVL have 
antagonist effects [21]. CVL may be the compound responsible 
for the anti-nociceptive effects of AW.
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Conclusion 

In conclusion, the evidence from this study supports the 
idea that Achillea Wilhelmsii has anti-nociceptive potential. The 
present study is the first step and has only investigated the anti-
nociceptive effect of the plant in hot-plate test. Future work 
will need to be undertaken to elucidate mechanisms by which 
Achillea Wilhelmsii could relieve pain and inflammation.
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