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INTRODUCTION 
Punica granatum L. (Pomegranate), is a common 

small fruit tree, belonging to the Punicaceae family which 

grown worldwide, Mediterranean area and in Far East 

countries. Both the juice and peel of pomegranate are rich  
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in polyphenols [1]. The inside of a pomegranate is hundreds 

of arils, which are the seed pods inside a pomegranate 

separated by cream-colored membranes. These arils consist 

of juicy, brilliant-red fruit surrounding tiny, crisp, edible 

seeds which have many health benefits. Pomegranate seed 

juice is a good source of fructose, sucrose, and glucose that 

have been become increasingly popular because of the 

attribution to the plant of important biological actions 

including antioxidant activity and cardiovascular protection 

[2]. 

ABSTRACT  

Dietary supplements containing pomegranate arils seed extract are popular Ayurvedic medicine for the treatment 

and prevention of a number of inflammatory diseases as arthritis and other inflammatory painful diseases due to its 

components of polyphenols, which have potential antioxidant, exerting anti-inflammatory comparable and similar to that of 

NSAIDs; those are associated with many side effects. Objective: Pomegranate seed arils extract chosen for testing its anti-

inflammatory activities on formalin-induced inflammatory paw edema model, on acute pleurisy model induced by 

carrageenan and also, for testing its analgesic activities on acute visceral pain induced by acetic acid in experimental 

animals. The inflammatory paw edema induced by formalin in hind paw of rats, acute pleurisy induced by pleural injection 

of carrageenan in rats and acute pain model of writhing test induced by acetic acid in mice.  The anti-inflammatory activity 

was assessed by measurement hind paw edema volume by water displacement method, volume of pleural exudate and its 

total leukocyte count were determined and numbers of writhes counted in writhing test and by comparing with control group 

and other groups taken a reference anti-inflammatory analgesic drug as Diclofenac sodium. There were a significant 

reduction in inflammatory paw edema volume, a significant reduction in inflammatory pleural exudate volume and its total 

content of leukocytes in rat groups received pomegranate seed extract and also, there was a significant reduction in numbers 

of writhing movements in mice groups received pomegranate seed extract (p<0.05) compared to others without treatment 

with pomegranate extract and when compared to reference animal groups treated by Diclofenac sodium. The results 

demonstrated that pomegranate arils seed extracts possess potential anti-inflammatory and analgesic properties that can 

signify the basis for traditional uses of pomegranate extracts for acute and chronic inflammatory painful disorders as arthritis 

and pleuritis. 

 

Keywords: Punica granatum L, Pomegranate arils seed extract, Anti-inflammatory, Analgesic, Formalin, Carrageenan, 

Acetic acid, Diclofenac sodium. 
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        Pomegranate and its seed arils extracts are  

essential compounds of anthocyanin production that cause 

the red color of juice with strong antioxidant and anti-

inflammatory activity and with inhibition of inflammatory 

markers such as tumor necrosis factor alpha (TNFα) 

[3].The dried flowers of Pomegranate and its seed arils 

juice are used in hematuria, hemorrhoids, hemoptysis and 

dysentery and powdered flower buds are used in bronchitis, 

and Pomegranate juice is recommended as a gargle for sore 

throat, in leucorrhea, hemorrhages and ulcers of the uterus 

and rectum [4, 5]. Pomegranate’s uses now are for its 

biological activities as antibacterial, antifungal, 

anthelmintic and antifertility as well as in the treatment of 

acquired immune deficiency syndrome (AIDS) [6].    

       Various extracts from different parts of the plant 

have antihepatotoxicity, anti-tumour and anti-inflammatory 

activities, and also, all pomegranate flavonoids show 

antioxidant activity with indirect inhibition of inflammatory 

markers such as tumor necrosis factor alpha (TNFα) [7, 8]. 

We aim for investigating potential anti-inflammatory and 

analgesic activities of Pomegranate seed arils extract on 

inflammatory paw edema induced by formalin, on 

carrageenan-induced pleurisy in rats and acute visceral pain 

induced by acetic acid in mice.  

 

MATERIALS AND METHODS 

Extraction method for Preparation of the pomegranate 

seed arils extract 

The whole fresh pomegranate arils seed materials 

fruits were grounded into powder using a blender. Then the 

powder was dried in an oven at 40 °C for 24 h. The powder 

was sieved through a 24-mesh filter. The resultant powder 

of more than one kilogram was extracted with 2500 ml of 

80 % ethanol in water at room temperature for 24 h in a 

shaking water bath and then was filtered. The ethanol was 

removed by using rotary evaporator and the resultant 

residue was crude ethanolic extract; approximately 110 g of 

crude ethanol extract and were used for study according to 

methods of [9]. 
 

Drugs and Chemicals  

Formalin 2.5 % solution, Carrageenan: Iota (Type 

V, C3799), acetic acid 1 %, Pomegranate seed arils extract 

(400 mg /kg) and Diclofenac sodium 50 mg Tablets were 

used.  

 

Experimental animal 

36 Albino rats weighing 100-150 grams and 18 

albino mice weighing 30-50 grams; were used in this study 

and were purchased.  Animals were housed in cages with 

not more than 4 animals per cage and maintained under 

standard laboratory conditions (temperature 25 ± 20C) and 

a 12/12 h dark/light cycle and received feed, water ad 

libitum. 

 

 

Anti-inflammatory activity study 

Acute Formalin-induced rat paw inflammatory edema  

       The inflammatory paw edema induced by injection 

of formalin (2.5%) according to method of [8] by 

subplantar injection of 0.1 ml of 2.5 % suspension of 

formalin in the right hind paw of the hamster. Hind Paw 

edema volumes were measured by water displacement 

method (plethysmometer) method at 1, 2, and 3 hours after 

the administration of the standard drug and tested 

pomegranate extracts. Animals subdivided into 3 groups (6 

rats per group). Group A are control group received normal 

saline solution and the right hind paw injected irritant 

formalin for induction of inflammatory edema.  Group B 

are tested group received pomegranate seed extract (400 mg 

/kg) by IP, one hour before the right hind paw injected 

irritant formalin for induction of inflammatory edema. 

Group C are standard reference group received Diclofenac 

sodium (standard anti-inflammatory agent ) at a dose of 50 

mg/kg body weight by IP, one hour before the right hind 

paw injected irritant formalin for induction of inflammatory 

edema.   

The anti-inflammatory effect of the pomegranate 

seed extract was calculated by the following equation 

according to method of Asif et al [10].  

Anti-inflammatory activity % (Relative paw edema %) = 

(V2 - V1) X100                                                                                                                             

V1 

Where 

V1 the animal paw volume before injection of 

formalin, V2 the paw volume from after the injection of 

formalin. 

 

Acute pleurisy model  

Carrageenan-induced pleurisy in rats 

This pleurisy model is considered a screening tool 

anti-inflammatory drugs; where the intrapleural injection of 

carrageenan induced an acute inflammatory response, 

characterized by an increase in the volume of the pleural 

exudate and number of leukocytes that migrated to the 

cavity in 3 hours. The test was performed according to 

Vinegar. 18 rats were in acute pleurisy model ; where group 

1 saline treated group received (0.1 ml, p.o.), group 2 

pomegranate extract treated received oral pomegranate 

(400mg/kg, p.o.) and group 3 Diclofenac sodium (standard 

group) received oral dose (50 mg/kg p.o). After 30 minutes 

of administration of corresponding tested drugs, all animals 

groups received intrapleural injection of carrageenan (200 

microg/pleural cavity of each rat). 4 hours later, the pleural 

exudate was collected, the volume was determined, and the 

pleural cavity was washed with 1.0 ml of saline that 

contained heparin. The number of migrating leukocytes in 

the exudate was determined with a Neubauer chamber.  
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Analgesic activity study  

Acetic acid induced writhing test (Acute model of visceral 

pain) 

18 mice were used and subdivided into 3 groups (6 

per each); Group 1 are control group given oral gavages 

with saline (10ml/kg, oral dose, p.o.), Group 2 tested group 

taken pomegranate seed extract (400mg/kg, p.o.), and 

Group 3 reference group taken Diclofenac sodium (50 

mg/kg, p.o.; used as standard analgesic agent. Acetic acid 

solution (0.6%, 10ml/kg) at a dose of 0.1 mL/10g of body 

weight, was injected intra-peritoneally 30 min after the 3 

groups were treated by corresponding treating agents per 

each group. The number of writhes responses consisting of 

contraction of abdominal wall and pelvic rotation followed 

by hind limb extension produced in each animal after 

injection of irritant acetic acid.  The number of writhes was 

counted for a period of 15 minutes immediately after the 

acetic acid administration according to method of Collier et 

al [12].  

The index of pain inhibition was calculated as follows:  IPI 

= (X0 – Xi)   X 100 

              X0  

X0 is the number of writhes observed in control 

group treated by saline, Xi is the number of writhes in the 

tested groups treated by Pomegranate seed extract and 

Diclofenac sodium    

 

STATISTICAL ANALYSIS 

The results obtained were expressed as mean ± 

S.E.M. The data were analyzed using one-way analysis of 

variance (ANOVA) followed by Dunnett’s t test to 

determine the level of significance. A value of P<0.05 was 

considered to be significant. 

 

RESULTS 

Effects of pomegranate seed extract on acute 

inflammatory paw edema volume  

 There was strong inhibition of the inflammatory 

hind paw edema in group B received pomegranate seed 

extract where the % inhibition of inflammatory paw edema 

was 38.35% in pomegranate treated group B compared to 

Diclofenac treated group C (45.22%) (Table 1 & Figure 1, 

Images 1 & 2). 

 

Effect of Pomegranate extract on carrageenan-induced 

pleurisy in rats 

        Oral treatment with Pomegranate seed arils extract 

(400 mg/kg) in rats of group 2, significantly reduced the 

intensity of the pleural inflammatory response with marked 

reduction in total leukocyte migration, and significantly 

reduce pleural exudate volume by 52 % compared with rats 

treated only with saline. Group 3 treated with Diclofenac 

sodium (50 mg/kg, p.o) as the standard drug exhibited a 

significantly reduction in both of inflammatory exudate, 

and leukocyte migration to the pleural cavity compared 

with rats treated only with saline Table 2. 

 

Analgesic activity of pomegranate seed extract on Acetic 

acid induced writhing test 

        Group 2 of mice taken Pomegranate seed extract 

showed a significant decrease in the number of writhes 

compared to controlled untreated group 1 saline treated 

(Table 1 and Table 2). In the acetic acid induced writhing, 

the index of pain inhibition (IPI), by pomegranate arils seed 

extract in group 2 exhibited very significant analgesic 

potency (was 52.25% inhibition) compared to group 3 

treated by Diclofenac sodium at dose of 50 mg/kg b.w. 

(was 65.00% inhibition) (Tables 3, 4 and Figure 2, Images 

3, 4, 5). 

  

Table 1. Effects of pomegranate seed extract on formalin induced inflammatory paw edema  

Values are mean ± SEM. (n=6). 

*p<0.001 (One-way ANOVA and Dunnett’s t test), significantly different from control.  

Figures in parentheses are the % inhibition of paw edema in both groups of pomegranate treated and Diclofenac treated groups.  

 

Table 2. Effect of pomegranate seed arils extract treatment on exudate volume and leukocytes number 3 hours after 

carrageenan injection in pleural cavity in rats at dose of (200 microg /pleural cavity).    

Data are mean ± SEM of 6 rats per group  

*P < 0.05 compared to control group (ANOVA, Dunnett’s t test). 

 

Rat groups  

 

Hind Paw edema volume (mL) 

1 h 2 h 3 h 

Group A (Control saline)   78.93 ± 2.15 91.42 ± 2.33 106.11 ± 2.10 

Group B (Pomegranate-formalin)  60.96 ± 1.89* (21.27%) 63.10 ± 1.51*(32.12%) 66.14 ± 2.38*(38.35%) 

Group  C (Diclofenac–formalin)  53.58 ± 1.29*(32.70% ) 59.13 ± 1.15*(36.16 %) 60.66 ± 1.40*(45.22%) 

Parameters measured  

Rat groups  

Exudate volume 

(mL) 

Inhibition (%) of  

pleural exudate 

Total leukocytes count 

(cell /mm
3 

) X 10
3 

Group 1(Control saline treated )   0.72 ± 0.15 - 62045 ± 7210 

Group 2 (Pomegranate extract treated)  0.31 ± 0.05*  52 47865 ± 8446 

Group 3 (Diclofenac sodium  treated)   0.24 ± 0.1* 65 52389 ± 6218 



Vol 7|Issue 1| 2017 | 21-27. 

24 | P a g e  
 

Table 3. Effect of pomegranate arils seed extract on number of writhes in different mice groups 

 

Table 4. Effect of pomegranate arils seed extract on index of pain inhibition (IPI) of acetic acid induced writhes in mice 

Writhes values represent mean ± SEM (n=6). 

*p<0.001(One -way ANOVA and Dunnett’s t test, significantly different from control).  

 

Fig 1. Control group with right hind paw inflammatory 

edema induced with formalin 

 

Fig 2. Pomegranate treated group with marked reduction 

in inflammatory paw edema of right hind paw 

 
Fig 3. Injection of acetic acid I.P 

 

Fig 4. Showing writhing movement : torsion  of body 

 
Fig 5. Showing writhing movement : extension of hind limb and tail 

 

Drugs 

Animal groups 

Mean of Number of writhes count for 15 minutes after acetic acid 

Mean of number of Writhing per group 

Group 1 Control saline 40 

Group 2 Pomegranate-acetic 19 

Group 3 Diclofenac–acetic 14 

Drugs 

Animal groups 

Parameters measured 

Dose (mg/Kg) Writhing % of inhibition (IPI) 

Group 1 Control saline 10 mL/Kg 39.1 ± 1.61* ----- 

Group 2 Pomegranate-acetic 400 18.2 ±1.33* 52.25 

Group 3 Diclofenac–acetic 50 13.5 ± 1.20* 65.00 
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Fig 6. Demonstrating effects of Pomegranate extract on 

acute inflammatory paw edema volume 

 

Fig 7. Demonstrating effects of Pomegranate extract on 

writhes movement of writhing test 

 

 

DISCUSSION 

       Inflammation is associated with the 

pathophysiology of various clinical conditions such as 

arthritis and oesarthritis; where acute inflammation is a 

beneficial host defensive response to tissue damage or any 

injurious stimuli [13]. NSAIDs used for treatment of acute 

and chronic inflammatory conditions, but have 

gastrointestinal irritation therefore, the use of plants that 

having anti-inflammatory effects without side effects can be 

good replacement for this drug class. In the present study, 

the anti-inflammatory and analgesic activities of 

pomegranate seed extract was investigated, using acute 

models of inflammation induced by formalin and by acetic 

acid writhing test ; showed that the pomegranate seed 

extract possess a significant anti-inflammatory, anti-

edematogenic and analgesic effects on rats with acute 

inflammatory paw edema  and mice injected i.p acetic acid 

Therefore, the results study are an indication that 

pomegranate seed extracts can be effective in acute 

inflammatory painful disorders most probably via inhibition 

of soluble proinflammatory mediators TNF-α, interleukins 

(e.g. IL-6 and IL-8), bioactive lipids such as eicosanoids 

(e.g. prostaglandin E2 and lipoxygenase derived products, 

which are strongly implicated in pathophysiology of acute 

and chronic painful inflammatory conditions [14].  

        The formalin-induced rat paw edema is very 

similar to carrageen-induced rat paw edema which is a 

biphasic process. The release of histamine or serotonin 

occurs in the first phase and the second phase is associated 

with the production of bradykinin, protease, prostaglandin, 

and lysosome [15]. Therefore, the inhibition of formalin-

induced inflammation and reduction of writhes movements 

by the extract of pomegranate could be due to the inhibition 

of the enzyme cyclooxygenase and subsequent inhibition of 

prostaglandin synthesis, which was supported by results of 

Ahmed et [16] who reported that standardized extracts of 

pomegranate fruit have been showed to possess dose 

dependent anti-inflammatory, analgesic and cartilage 

sparing effects on rat paw edema. Anti-inflammatory and 

analgesic effects of pomegranate extract could be attributed 

to its high content of flavonoids that have ability to inhibit 

pain perception and exerting anti-inflammatory properties 

due to their inhibitory effects on COX1 and COX2 

enzymes involved in the production of the chemical 

mediator of inflammation [15-17].  

The results of the present study were in 

accordance to results of Bagri et al., [18]  reported that  the 

phytochemical analysis of pomegranate seed and flower 

extract also revealed that it contains flavonoids 

characterized as 5,6,7,8,2′,3′,5′-heptahydroxy- 4′-

methoxyflavanone (punicaflavanol) and 5,6,7,8,2′,5′- 

hexahydroxy-4′- methoxyflavanone -7-β-D- xylopyranoside 

(granatumfla vanyl xyloside) and All these Flavonoids are 

well known for their ability to inhibit pain perception and 

exerting anti-inflammatory properties due to their inhibitory 

effects on enzymes involved in the production of the 

chemical mediator of inflammation [19 & 20]. 

Furthermore, a previous findings supporting our results 

were suggested that ellagic acid, a commonly used herbal 

supplement, may enhance the effects of ketorolac in 

reducing or eliminating inflammatory nociception for up to 

24 hours, based on a rat model. The affordability of ellagic 

acid and its potential to enhance other COX inhibitors such 

as ketorolac has the potential to make healthcare for all 

persons with inflammatory pain more cost-effective and 

obtainable [21]. 

         Acute pleurisy model is considered a screening 

tool anti-inflammatory drugs. In the present study, the oral 

treatment with Pomegranate extract (400 mg/kg) 

significantly reduced exudate accumulation in the pleural 

cavity and total leukocyte migration compared to standard 

group treated with anti-inflammatory drug, Declofenac 

sodium and when compared with rats treated only with 

saline. Our results were in agreement with results of 

previous studies reported that, Pomegranate peel aqueous 

extract exerted antioxidant and anti-inflammatory 

properties manifested by a significant  inhibition of  

neutrophil myeloperoxidase (MPO) activity and 

attenuation of lipopolysaccharide-induced lung 

inflammation in mice and explained that  Inhibition of 

MPO activity by pomegranate peel aqueous extract was 

attributed to its anti-inflammatory action [22-24] . 
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Additionally, there were other studies reported that 

Punicalagin and ellagic acid were shown to possess 

strong anti-mutagenic and anti-proliferative activities in 

B(a) P-induced lung cancer model [25, 26]. 

 

CONCLUSION  

        Results of pomegranate showed a favorable anti- 

inflammatory and analgesic activities could be used for 

prevention and treatment of several inflammatory painful 

conditions as osteoarthritis, rheumatoid arthritis, and lung 

pleurisy. Furthermore, clinical trials needed for 

investigating antioxidant, anti-inflammatory and analgesic 

effects of pomegranate to signify its therapeutic uses on 

human clinically. 
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