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Summary 

 

In the present study, we evaluate the analgesic activity of methanolic extract of Physalis 

alkekengi, using chemical and thermal models which will induce acute pain in mice and rats. The 

methanolic extract was prepared by using maceration at room temperature (25°) over the period 

of 48 hours. The effect of extract of Physalis alkekengi was investigated for analgesic activity 

using acetic acid-induced abdominal writhings and Tail immersion method in rats. The analgesic 

activity of Physalis alkekengi extract at the dose of (100 and 200 mg/kg, body weight) showed 

significant (p≤0.001) in reducing abdominal writhings when compared with control and standard 

drug (Aspirin, 150 mg/kg, body weight). However this extract at the dose 150 mg/kg showed 

significant (p≤0.001) central analgesic action when compared with control and morphine (5 

mg/kg, S.C.) as reference drug. In conclusion, the methanolic extract of Physalis alkekengi 

created significant analgesic activity in rats. 
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Introduction 

 

Over the past two decades, there has been a tremendous increase in the use of herbal medicine; 

however, there is still a significant lack of research data in this field. Medicinal plants are now 

becoming more widely used by people all over the world. People understand the gentle strength 

of these natural remedies. Physalis alkekengi, belongs to the family Solanaceae. It is distributed 

in Asia (Iran, India, Japan and China) and Europe (Spain, Italy and Turkey) has a large history of 

herbal use, and an interesting chemistry but it is seldom used in modern practices (1).Chemical 

studies have demonstrated the presence of physalin, citric acid and vit C as the major 

components of P. alkekengi extract. The whole plant is claimed to possess medicinal properties. 

Physalin is the most chemical compound with various pharmacological characteristics including, 

anti bacterial, anti leishmanial and anti tumor and anti-spermatogenesis and anti-conception (2-

7).The whole plant is anti phlogistic, anti pyretic, anti tussiveand expectorant (8-10). It is used in 

treatment of urinary and skin diseases (11). Its extract has been used for treatment of wide range 

of diseases, including kidney and bladder stone, febrile diseases, inflammation, general edema, 

and arthritis (12). The aim of the present study is to investigate the analgesic activity of Physalis 

alkekengi ethanolic extract using chemical and thermal acute pain models in rats. 
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Materials and Methods 

 

Plant materials 

Physalis alkekengi was collected from Guilan province, and then was identified by a botanist. Its 

leaves and fruits were dried under shade and powdered and were successively extracted with 

ethanol by maceration at room temperature (25°) over the period of 48 hours. 500 g of plant 

material and one liter of ethanol were used in the extraction. Methanol, containing the extract, 

was then filtered through Whatman paper and the solvent was vacuum distilled at 65c° in rotary 

evaporator. Final extract was a dark green semi-solid in percentage dray weight of 15%. This 

methanol extract was kept in deep freezer at -20 c° until use. 

 

Animals: 

wistar male rats (200-250g) were used in the pharmacological tests and were obtained from from 

Razi Institute, (Karaj, Iran). Animals were maintained under a 12:12-hour light/dark 

photoperiod, under controlled room temperature (23–25 ºC), humidity (60%). They were fed on 

standard rat diet and water ad libitum, allowed to acclimatize for one week before the 

experiments were started. The animals submitted to oral administration of the extracts or drugs 

were fasted for 18 h before the experiment (water was available). 

 

Analgesic activity 

The evaluation of the analgesic activity of the methanolic extract of Physalis alkekengi was 

carried out by using two different methods which used chemical stimuli (14) and thermal stimuli 

(13).  

 

I. Acetic acid-induced writhing response in mice: 

Koster et al. have described the method of this test (14). The total number of writhings following 

intraperitoneal administration of acetic acid solution (3% with 300 mg /kg, body weight) was 

recorded over a period of 20 min, starting 5 min after acetic acid injection, the mice were treated 

with extract of Physalis alkekengi (100 and 200 mg/kg, body weight) or standard drug (aspirin, 

200 mg/kg, body weight), 30 min before administration of acetic acid. The number of writhings 

and stretching was recorded and permitted to express the percentage of protection using the 

following ratios (control mean-treated mean) x 100/control mean (15, 16). 

 

II. Tail flick test: 

The procedure is based on the observation that morphine like drugs are selectively prolonging 

the reaction time (in second) of the typical tail withdrawal reflex in rats induced by immersing 

the end of the tail about (4-5 cm) in warm water of 55 C°. Morphine (5 mg/kg s.c), was used as 

positive control and extract of Physalis alkekengi was administrated (100, 200 mg/kg, body 

weight). The tail withdrawal reflex was recorded before and after 15, 30, 60 and 120 min 

following oral administration of the extract to different groups of six animals each. 

 

Statistical analysis: 

The results were reported as mean ± S.E.M and analyzed by one-way ANOVA followed by 

student’s t-test used for statistical evaluation. A value of p< 0. 05 was considered significant. 
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Results 

 

-Analgesic activity 

In the acetic acid induced writhing test in mice, the extract of Physalis alkekengi (100, 200 

mg/kg, body weight) demonstrated significant (p≤ 0.001) peripheral analgesic effect with an 

inhibition percentage of 38.15 % and 63.80 %, respectively, compared to Aspirin (49.11 %) as 

positive control (Table 1). 

 

-Tail immersion assay 
The anti-nociceptive activity of Physalis alkekengi extract on the tail immersion test is shown in 

(Figure 1). The dose of 200 mg/kg of the methanolic extract increased the reaction time (7.11 ± 

O.15 second) at 45min in the thermal stimulus significantly (p≤O.001). Which comparable with 

morphine (5 mg/kg s.c), the reaction time was (7.49 ± 0.25 second) (p≤0.001). 

 

Table 1: The effect of Physalis alkekengi methanolic extract on acetic acid induced writhes in 

mice.  

Groups Dose (mg/kg 

b. w.) 

umber of writhes (per 20 

min) 

 

Inhibition of 

writhing % 

Control - 48.5 ± 2.71* - 

Aspirin 200 23.43 ± 3.52* 49.11 

P. alkekengi extarct 100 29.36 ± 2.07* 38.15 

P. alkekengi extarct 200 17.26 ± 2.41* 63.80 
Data presented as mean ± standard error mean (M ± S.E.M.) p≤0.001 evaluated by one-way ANOVA against 

control group. N=6: number of mice for each test. 

 

Figure 1: Evaluation of Analgesic activity of Physalis alkekengi methanolic extract by tail flick 

method. Data presented as mean ± standard error mean (M ± S.E.M.) p≤0.001 evaluated by 

one-way ANOVA against control group. N=6: number of mice for each test. 
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Discussion 
 

The use of herbal medicine has become increasingly popular worldwide and has proved to be a 

rich source of new active compounds, especially to treat pain and inflammation processes. Pain 

is one of the classical signs of the inflammatory process in which sensitization of the nociceptors 

is the common denominator. This sensitization causes hyperalgesia or allodynia in humans, 

phenomena that involve pain perception, and is better described as nociception in animal models 

(17, 18). In general, acetic acid writhing tests are used to evaluate the compounds for peripheral 

anti-nociception activities (19). Acetic acid injection produces peritoneal inflammation which 

triggers response characterized by writhing. We analyzed the effect of different doses of 

methanolic extract of Physalis alkekengi for its analgesic activity. We observed that, animals 

treated with Physalis alkekengi methanolic extract (100 and 200 mg/kg), reduced significantly 

the number of abdominal writhing during 20 min in the peripheral analgesic (p< 0.001), while in 

the central analgesic at the dose 100 mg/kg, this extract don’t exhibit significant analgesic 

activity when compared with control and morphine treated animal. By increasing the dose to 200 

mg/kg, the methanolic extract of Physalis alkekengi produces significant (p< 0.001) central 

analgesic action, because this extract increase the reflex time of removal the tail of rats by 

inhibition the pain(7.11sec ± 0.15 at 45 min), these results were compared with morphine 

(7.49sec ± 0.25), at the same time. Related studies have demonstrated that acetic acid indirectly 

induces the release of endogenous mediators of pain (such as prostaglandin, kinin, histamine, 

etc) that stimulate the nociceptive neurons, which are sensitive to non-steroidal anti-

inflammatory drugs and opioids (20-22). These observations suggest that, the methanolic extract 

has a significant inhibitory activity in inflammation pain, and this activity may be related with 

the suppression of synthesis and/or release of endogenous proinflammatory substances.  
 

Conclusion 
 

From the results it can be concluded that the methanolic extract of Physalsis alkekengi is a 

notable, central, and peripheral analgesic activity. 
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