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INTRODUCTION 

Medicinal plants are the major components of all 

indigenous or alternative systems of medicine. Medicinal 

plants are sources and can be a good start for the 

discovery of new chemical compound which leads to new 

drug.1 

The international association for the study of pain (IASP) 

defines pain as an unpleasant sensory and emotional 

experience associated with actual or potential tissue 

damage or described in terms of such damage. Pain is a 

worldwide burden; across the globe, one in five adults 

suffers from pain.2 The inflammatory response, or 

inflammation, is a physiologic response to tissue injury 

and infection, although it should be clear that 

inflammation is not a synonym for infection. The 

Romans described the characteristics of this response 

almost 2000 years ago: pain (dolor), heat (calor), redness 

(rubor), and swelling (tumor). Within minutes of tissue 

injury and infection, plasma proteins mediate an increase 

in vascular diameter (vasodilation) and vascular 

permeability.3 
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ABSTRACT 

Background: The onion plant (Allium cepa) is the most widely cultivated species of the genus Allium. It has 

antibiotic, antidiabetic, antihypercholesterolemic, antioxidant, hemostatic, antimutagenic effects. The current study is 

aimed to evaluate analgesic and anti-inflammatory properties of Allium cepa extracts in rat models.  

Methods: In this study analgesic activity in rats is tested by Eddy’s hot plate method, tail flick method. In Eddy’s hot 

plate method rats are individually placed on the heated plate of the analgesic meter maintained at 550C and mean 

reaction time was calculated at regular time intervals. In tail flick method the tail withdrawal from the heat (flicking 

response) is taken as the end point. Anti-inflammatory property is studied by carrageenan induced paw edema model, 

in which the paw volume is measured with a plethysmograph. 

Results: In Eddy’s hot plate method the mean reaction time increased significantly (p<0.05) with high dose of Allium 

cepa at 1 hour and 2 hours when compared to control. In tail flick method the mean reaction time is increased 

significantly (p<0.05) with high dose of Allium cepa at 1 hour and 1.5 hour when compared to control. In carrageenan 

induced paw edema method Allium cepa exhibited anti-inflammatory activity by significant (p<0.05) suppression of 

paw edema when compare to control at 1 hour after carrageenan injection to rat paw. 

Conclusions: Allium cepa has significant analgesic and anti-inflammatory activity in hot plate, tail flick and 

carrageenan induced paw edema model. 
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The onion plant (Allium cepa), also known as the bulb 

onion or common onion is the most widely cultivated 

species of the genus Allium. Modern varieties typically 

grow to a height of 15 to 45 cm (6 to 18 inches). The 

leaves are yellowish-green and grow alternately in a 

flattened, fan-shaped swathe. They are fleshy, hollow and 

cylindrical, with one flattened side. Most onion cultivars 

are about 89% water, 4% sugar, 1% protein, 2% fiber and 

0.1% fat. Onions are low in fats, and have an energy 

value of 40 kcal per 100 g serving.4 Allium cepa is known 

to contain many vitamins and minerals and is rich in 

Sulphur amino acids. Moreover, a variety of secondary 

metabolites has been identified in this species, such as 

flavonoids (particularly flavanols andanthocyanin), 

phytosterols and saponins.5 Allium cepa exhibit antibiotic 

activity against both Gram-positive and Gram-negative 

bacteria.6 Sulfur compounds including S-methyl cysteine 

and flavonoids such as quercetin are mainly responsible 

for the hypoglycemic activity of Allium cepa. S-methyl 

cysteine and flavonoids help to decrease the levels of 

blood glucose, serum lipids, oxidative stress, and lipid 

peroxidation, as well as increasing antioxidant enzyme 

activity and insulin secretion. Extracts of onion also have 

been shown to have hypoglycemic and hypolipidemic 

effects by normalizing the activities of liver hexokinase, 

glucose 6-phosphatase and HMG coenzyme-A 

reductase.7 The antihyper-lipidemic activity of Allium 

cepa was studied in vivo on mice. A. cepa skin extract 

effectively decreased plasma triacylglycerol level 

elevation after administration of a lipid emulsion in rats 

and it was also able to prevent the body weight gain 

induced by a high-fat diet8.Antimutagenic effects was 

demonstrated in a study of six healthy non-obese normo-

cholesterolemic females (age 20-44 years), a meal of 

fried onions or a meal of fried onions and fresh cherry 

tomatoes increased resistance of lymphocyte DNA to 

DNA strand breakage.9 In a clinical study of subjects 

with arterial hypertension (WHO class I), an onion-olive 

oil maceration product significantly decreased systolic 

blood pressure; there was also a trend towards a decrease 

in diastolic blood pressure. In a clinical study in healthy 

subjects, an onion-olive oil maceration product non-

significantly decreased arterial blood pressure.10 Taking 

this into consideration the reported various 

pharmacological effects of Allium cepa in various animal 

models, ignited aspire to evaluate analgesic and anti-

inflammatory properties of the Allium cepa extract in rat 

models. 

METHODS 

Animals 

This study was executed in the department of 

pharmacology, Narayana Medical College. The animals 

(Wister strain albino rats) weighing 150-250 gms were 

obtained from central animal house of Narayana Medical 

College, Nellore for all the animal experiments. They 

were housed in standard polypropylene cages. Colony 

breeds Albino rats of either sex weighing between150-

250 gms were included in this study. The animals were 

excluded if the weight of rats was below 150 gms and if 

they had any visible diseases. The animals were 

maintained under standard laboratory conditions (light 

period of 12hrs/day and temperature 25°C±1°C) with free 

access to food and water adlibitum. None of the animal 

were sacrificed.  

Plant material 

Preparation of extract: fresh onions were obtained locally. 

Aqueous extract was prepared as on the day of 

experiments the onions were pealed, weighed and 

crushed well in an electrical mixer grinder. Then the 

crushed product was filtered using sterile filter papers 

with 40 micrometers mesh size. The transparent liquid 

obtained was used freshly within six hours after 

preparation to investigate the possible analgesic and anti-

inflammatory effects Albino rats of male sex weighing 

from 150-250 gms were used in this study.11 These were 

acclimatized to their environment for one week prior to 

experimentation. The animals were randomly distributed 

into four different groups. Each experimental group 

consisted of 6 animals. Each group was caged separately 

after recording its body weight and the animals were 

marked with marker for identification. In current study 

analgesic activity in rats was tested by Eddy’s hot plate 

method and tail flick method. 

Eddy’s hot plate method12 

Principle: In this method heat is used as a source of pain. 

Animals are individually placed on a hot plate maintained 

at constant temperature (55°C) and the reaction of 

animals such as paw liking or jump response is taken as 

the end point. Analgesic drugs increase the reaction time. 

The method was first described by Eddys and Leimbach 

(1953). 

Procedure: All the preparations are administered orally. 

Albino rats are screened by placing them on a hot plate 

maintained at 55+2°C with the help of thermostat and the 

time until either licking or jumping occurs, was recorded 

by a stop watch. A cut-off period of 25 seconds was 

maintained to avoid damage to the paw. The pain reaction 

time was placed on the hot plate and the time the animal 

lifted up or licked its hind legs or jumped out of the 

chamber. After 1 hr of administration of normal saline, 

ibuprofen and Allium cepa, rats are individually placed 

on the heated plate of the analgesiometer maintained at 

55°C. Reaction time was observed again at 0, 30, 60, 

90,120,180 and 240 minutes after drug administration 

and mean response time was calculated. 

Tail flick method12 

Principle: Analgesic is defined as a state of reduced 

awareness to pain and analgesic is substance ail which 

decrease pain sensation by increasing threshold to painful 

stimuli. Painful reaction in experimental animals can be 

http://en.wikipedia.org/wiki/Dietary_protein
http://en.wikipedia.org/wiki/Dietary_fiber
http://en.wikipedia.org/wiki/Fat
http://en.wikipedia.org/wiki/Fat
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produced by applying noxious stimuli such as thermal 

(radiant heat). In laboratory commonly used procedures 

are tail flick (tail withdraw from the radiant heat). 

Procedure: Take basal reaction time to radiant heat 

placing the tip (last 1-2 cm) of the tail on the radiant heat 

source. The tail withdrawal from the heat (flicking 

response) is taken as the end point. Normally a rat 

withdraws its tail within 3-5 seconds. A cut of period of 

10-12 seconds was observed to prevent damage to the 

tail. Any animal failing to withdraw its tail in 3-5 seconds 

was rejected from the study. Take at least 3-5 basal 

reaction times for each rat at a gap of 5 min to confirm 

normal behavior of the animal. Oral ibuprofen and note 

the reaction time 0, 30, 60, 90,120,180 and 240 minutes 

after the drug. As the reaction time reaches 10 sec it is 

considered maximum analgesia and the tail is removed 

from the source of heat to avoid tissue damage. Anti-

inflammatory property is studied by carrageenan induced 

paw edema method. 

Plethysmograph12 

Principle: Inflammation is a tissue reaction to injury 

irritation of foreign substance. It is a part of the host 

defence mechanism but then it becomes uncontrolled it is 

a hope less condition. There are several tissue factors or 

mechanism that is known to be involved in the 

inflammatory reaction such as release of histamine 

bradykinin and prostaglandins. substance such as 

carrageenan, formalin, bradykinin, hisamine, 5-

hydroxytrytamine, mustard or egg white when injected in 

the dorsum of the foot of the rats they produce acute paw 

edema within a few minutes of the injection. 

Procedure: All the preparations are administered orally. 

After 1 hr of administration of normal saline, Ibuprofen 

and Allium cepa, 0.1 ml of 1% carrageenan solution was 

injected into the sub plantar region of the right hind paw 

of the rats. The paw volume was measured with a 

plethysmograph at 0, 0.5, 1.0, 1.5, 2.0, 3.0 and 4.0 hr 

after administration of the drug and the extract. The 

average paw swelling in the group of the drug treated rats 

was compared with untreated control rats. 

Statistical analysis 

The data was collected in case record forms. Then they 

were entered into excel spreadsheet 2007. Statistical 

analysis was performed using Microsoft Excel-2007 and 

Sigma graph pad prism version-5 USA. Data was 

described as mean±standard deviation. One way ANOVA 

followed by post hoc Bonferroni multiple comparison 

tests was used for analysis of data among all groups. All 

the results of test drug (Allium cepa) were compared with 

control. For all inferential statistical tests, a two tailed p 

value of less than 0.05 was considered significant.  

RESULTS 

Hot plate method 

The mean reaction time in control group at 0 hr was 

18±1.5 sec, at 0.5 hr 13±1.3 sec, at 1 hr 13±2.6 sec, at 1.5 

hr 14±1.6 sec, at 2hr 15±2.9 sec, at 3 hr 13±1.3 sec and at 

4 hr 15±1.3sec. For Allium cepa low dose group the mean 

reaction time at 0 hr 16±1.9 sec, at 0.5 hr 19±2.1 sec, at 1 

hr 18±1.6 sec, at 1.5hr 18±2.1 sec, at 2hr 16±1.4 sec, at 3 

hr 14±1.4 sec and at 4 hr 14±0.67 sec. The mean reaction 

time Allium cepa high dose the mean reaction time at 0hr 

17±1.8 sec, at 0.5 hr 19±1.8 sec, at 1 hr 24±0.68 sec, at 

1.5 hr 22±2.4 sec, at 2hr 20±1.4 sec, at 3 hr 15±2.4 sec 

and at 4 hr 15±2.6 sec. The mean reaction time with 

ibuprofen at 0 hr 15±1.7 sec, at 0.5 hr 20±1.9 sec, at 1 hr 

23±1.2 sec, at 1.5 hr 24±1.3 sec, at 2hr 25±1.2 sec, at 3 hr 

16±3.2 sec and at 4 hr 14±1.4 sec respectively.  

                                                                                                                                                                                                               

Table 1: Effects Allium cepa on Eddys hot plate method in rats, data presented as mean±SD. 

Hours 

Control 

N saline (NS)  

2.5 ml/kg 

Allium cepa 

 (ACL) 

8 ml/kg 

Allium cepa  

(ACH) 

16 ml/kg 

Ibuprofen  

(B)  

20 mg/kg 

Significance at p<0.05 

0.0 18±1.5 16±1.9 17±1.8 15±1.7 No significance 

0.5  13±1.3 19±2.1 19±1.8 20±1.9 No significance 

1.0 13±2.6 18±1.6 24±0.68 23±1.2 NS vs. ACH, NS vs. B 

1.5 14±1.6 18±2.1 22±2.4 24±1.3 NS vs. B 

2.0 15±2.9 16±1.4 20±1.4 25±1.2 NS vs. ACH, NS vs. B 

3.0 13±1.3 14±1.4 15±2.4 16±3.2 No significance 

4.0 15±1.3 14±0.67 15±2.6 14±1.4 No significance 

 

The mean reaction time increased significantly (p<0.05) 

with high dose of Allium cepa at 1 hr and 2 hr when 

compared to control. The mean reaction time increased 

significantly (p<0.05) with ibuprofen at 1 hr, 1.5 hr and 

2hr when compared to control. Allium cepa in the dose of 

16 ml/kg shows statistically significant (p<0.05) 

analgesic activity. However, we did not find a significant 

different activity with low dose allium cepa as compared 

to saline (Table 1). 
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Tail flick method 

The mean reaction time in control group at 0 hr was 

4.50±0.34 sec, at 0.5 hr 4.83±0.31 sec, at 1 hr 5.00±0.26 

sec, at 1.5 hr 4.00±0.37 sec. With Allium cepa low dose, 

it was at 0 hr 4.50±0.34 sec, at 0.5 hr 5.00±0.37 sec, at 1 

hr 5.33±0.33 sec, at 1.5 hr 5.67±0.42 sec. The mean 

reaction time with Allium cepa high dose was at 0 hr 

4.50±0.22 sec, at 0.5 hr 6.00±0.26 sec, at 1 hr 7.00±0.26 

sec, at 1.5 hr 8.50±0.43 sec. The mean reaction time in 

ibuprofen group at 0 hr 4.67±0.21 sec, at 0.5 hr 5.83±0.31 

sec, at 1 hr 7.00±0.37 sec, at 1.5 hr 9.00±0.37 sec. The 

mean reaction time increased significantly (p<0.05) with 

high dose of Allium cepa at 1 hr and 1.5 hr when 

compared to control. The mean reaction time increased 

significantly (p<0.05) with ibuprofen at 1 hr and 1.5 hr 

when compared to control. However, we did not find a 

significant different activity with low dose Allium cepa as 

compared to saline. Allium cepa in the dose 16 ml/kg 

shows statistically significantly analgesic activity (Table 

2). 

 

Table 2: Effects Allium cepa on tail flick method in rats, data presented as mean±SD. 

Hours 

Control 

N saline (NS)  

2.5 ml/kg 

Allium cepa 

 (ACL) 

8 ml/kg 

Allium cepa  

(ACH) 

16 ml/kg 

Ibuprofen  

(B)  

20 mg/kg 

Significance at p<0.05 

0.0 4.50±0.34 4.50±0.34 4.50±0.22 4.67±0.21 No Significance  

0.5  4.83±0.31 5.00±0.37 6.00±0.26 5.83±0.31 No Significance 

1.0 5.00±0.26 5.33±0.33 7.00±0.26 7.00±0.37 NS vs. ACH, NS vs. B 

1.5 4.00±0.37 5.67±0.42 8.50±0.43 9.00±0.37 NS vs. ACH, NS vs. B 

                                                                                                                                                                                                                                   

Table 3: Effects Allium cepa on carrageenan induced rat paw edema method, data presented as mean±SD. 

Hours 

Control 

N saline (NS)  

2.5 ml/kg 

Allium cepa 

 (ACL) 

8 ml/kg 

Allium cepa  

(ACH) 

16 ml/kg 

Ibuprofen  

(B)  

20 mg/kg 

Significance at p<0.05 

0.0 0.21±0.02 0.21±0.02 0.19±0.00 0.19±0.00 No Significance 

0.5  0.27±0.02 0.25±0.02 0.22±0.02 0.20±0.00 No Significance 

1.0 0.42±0.03 0.42±0.03 0.35±0.02 0.32±0.03 NS vs. B, ACH vs. NS 

1.5 0.42±0.02 0.45±0.02 0.40±0.03 0.42±0.02 No Significance 

2.0 0.49±0.03 0.50±0.02 0.48±0.03 0.43±0.03 NS vs. B 

3.0 0.55±0.02 0.55±0.02 0.54±0.03 0.53±0.02 No Significance 

4.0 0.56±0.02 0.57±0.02 0.55±0.03 0.51±0.02 No Significance 

 

Carrageenan rat paw method 

The paw volume in the control group at 0 hr 0.21±0.02 

ml, at 0.5 hr 0.27±0.02 ml, at 1hr 0.42±0.03 ml, at 1.5 hr 

0.42±0.02 ml, at 2 hr 0.49±0.03 ml, at 3 hr 0.55±0.02 ml 

at 4 hr 0.56±0.02 ml. The paw volume in the Allium cepa 

low dose at 0 hr 0.21±0.02 ml, at 0.5 hr 0.25±0.02 ml, at 

1hr 0.42±0.03 ml, at 1.5 hr 0.45+0.02 ml, at 2 hr 

0.50+0.02 ml, at 3hr 0.55+0.02 ml, at 4 hr 0.57+0.02 ml. 

The paw volume in the Allium cepa high dose at 0 hr 

0.19±0.00 ml, at 0.5 hr 0.22±0.02 ml, at 1 hr 0.35±0.02 

ml, at 1.5 hr 0.40±0.02 ml, at 2hr 0.48±0.03ml, at hr 

0.54±0.03ml, at 4 hr 0.55±0.03 ml. The paw volume in 

the Ibuprofen group time at 0 hr was 0.19±0.00 ml, at 0.5 

hr 0.20±0.00 ml, at 1hr 0.32±0.03 ml, at 1.5 hr 0.42±0.02 

ml, at 2 hr 0.43± 0.03 ml, at 3 hr 0.53±0.02 ml, at 4 hr 

0.51±0.02 ml. Allium cepa in high dose exhibited anti-

inflammatory activity by significant (p<0.05) suppression 

of paw edema when compare to control at 1 hr after 

carrageenan injection to rat paw. Ibuprofen exhibited 

anti-inflammatory activity by significant (p<0.05) 

suppression of paw edema when compare to control at 1 

hr and 2 hr after carrageenan injection to rat paw (Table 

3). 

DISCUSSION 

In current study, three different methods have been 

applied in order to identify the possible analgesic as well 

as anti-inflammatory effects of fresh onion juice in rats. 

The analgesic effect of fresh onion juice was studied via 

two different processes, results obtained from hot plate 

test and tail flick effect was seen with high dose of Alium 

cepa 16 ml/kg weight, a significant difference only with 

control group (p<0.05) and not with standard drug 

(p>0.05). However, low dose of Alium cepa 8 ml/kg 

weight failed to show significant response as compared to 

control. Results obtained from carrageenan rat paw 

edema test indicate a strong anti-inflammatory effect was 

seen with high dose of Alium cepa 16 ml/kg weight, a 

significant difference only with control group (p<0.05) 

and not with standard drug (p>0.05). Lanzotti et al used 
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hot plate and formalin tests to study in analgesic of fresh 

onion juice (7.5 ml/kg) in mice during acute and chronic 

pain stages modeling. A significant analgesic property for 

fresh onion juice in both pain phases was recorded; the 

effect was similar to that of morphine (5 mg/kg). Fresh 

onion juice also decreased the hind paw thickness 

significantly.13 In current study, low dose of Alium cepa 8 

ml/kg weight failed to show significant response as 

compared to control. The possible explanations include 

species variation of onion, pharmacokinetic of onion or 

ethnic variation in rats. According to some studies, fresh 

onion juice is capable of inhibiting arachidonic acid 

metabolism and so it can prevent formation of 

leukotrienes and thromboxanes, via inhibiting COX and 

LOX (lipoxygenase) pathways responsible for its anti-

apoptotic effect.14-16 On the other hand, it was proven that 

flavonoids express anti-inflammatory properties by which 

they inhibit the proliferation and activity of 

lymphocytes.17  

According to high content of flavonoids such as quercetin 

in onion juice and extract, it can be claimed that this 

potent anti-inflammatory effect might be because of 

quercetin.13 Moreover, one paper suggested that onion 

can cause analgesia as well as local anesthesia via 

mitochondria; which encouraged us towards assessment 

of the analgesic capability for fresh onion juice.18 

Ibuprofen is the NSAID with the most inhibition towards 

the chronic stage via COX inhibition.19 According to the 

literature, reduction in pain, inflammation and the signal 

transduction pathway(s) responsible for both phenomena 

mentioned above, results in a decline in plasticity at 

dorsal root of spinal cord via deprivation in P substance 

and/or stimulant amino acids such as glycine and 

glutamate from nerve endings.20 In addition, there is a 

substance called ajoene found both in garlic and onion 

which has been proposed to inhibit the pain receptors at 

dorsal root of spinal cord, thus resulting in an inhibition 

of pain signal transduction.21 So further investigation on 

the mechanism of action of the plant extract, as well as 

the active substance responsible for its biological actions 

is necessary. 

CONCLUSION 

Allium cepa has significant analgesic and anti-

inflammatory activity in hot plate, tail flick and 

carrageenan induced paw edema model. 
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