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INTRODUCTION 

The use of plant and its products has a long history that 

began with folk medicine and through the years has been 

incorporated into traditional and allopathic medicine.1 

There is an increasing demand for the medicinal plants in 

developing countries like India. Attention needs to be 

given to assess the medicinal value of such plants to 

explore the potential drugs out of it. 

Inflammation is the reaction of living tissues to injury, 

infection or irritation. Lysosomal enzymes released 

during inflammation produce a variety of disorders which 

leads to the tissue injury by damaging the 

macromolecules and lipid peroxidation of membranes 

which are assumed to be responsible for certain 

pathological conditions as heart attacks, septic shocks and 

rheumatoid arthritis etc. The extra cellular activity of 

these enzymes is said to be related to acute or chronic 

inflammation. Stabilization of lysosomal membrane is 

important in limiting the inflammatory response by 

inhibiting the release of lysosomal constituents of 

activated neutrophil such as bactericidal enzymes and 

proteases, which cause further tissue inflammation and 

damage upon extra cellular release or by stabilizing the 

lysosomal membrane.2  

HRBC or erythrocyte membrane is analogous to the 

lysosomal membrane and its stabilization implies that the 

extract may as well stabilize lysosomal membranes.3 

Stabilization of human red blood cell membrane (HRBC) 

by hypo tonicity induced membrane lysis can be taken as 

1Department of Pharmacology, Government Medical College, Pali, Rajasthan, India 
2Department of Physiology, American International Institute of Medical Sciences, Udaipur, Rajasthan, India 
3Department of Pharmacology, Geetanjali Medical College and Hospital, Udaipur, Rajasthan, India 

 

Received: 05 May 2018 

Accepted: 28 May 2018 

 

*Correspondence: 

Dr. Sandhya Sharma, 

E-mail: kkpharmac@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

 

Background: In recent years there has been growing interest in therapeutic use of natural products, especially those 

derived from plants. P. granatum is very common dietary ingredient in many parts of India and has remarkable 

biological and medicinal properties.  

Methods: In the present study, the methanolic extract of fruit peels of Punica granatum Linn. (MEPG) were 

investigated for anti-inflammatory activity by simple, reliable, less toxic and less time consuming HRBC membrane 

stabilization method. The presentation of hypo tonicity induced HRBC membrane lysis was taken a measure of anti-

inflammatory activity. Their activities were compared with standard drug diclofenac. 

Results: The results of the study demonstrated that P. granatum contains active constituents, which possess anti-

inflammatory activity which is probably related to the inhibition of prostaglandin synthesis.  

Conclusions: It is concluded that methanolic extract of P. granatum fruit peel possesses significant anti-inflammatory 

activity and this is a possible rationale for its folkloric use as an anti-inflammatory agent.  
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an in vitro measure of anti inflammatory activity of the 

drugs or plant extracts. 

Most clinically important medicines belong to steroidal 

or non-steroidal anti-inflammatory chemical therapeutics 

for treatment of inflammation-related diseases. Though 

these have potent activity, long-term administration is 

required for treatment of chronic disease. Furthermore, 

these drugs have various and severe adverse effects. 

Therefore, naturally originated agents with very little side 

effects are desirable to substitute chemical therapeutics.4 

Currently, the use of natural antioxidants present in food 

and other biological materials has attracted considerable 

interest due to their presumed safety, nutritional and 

therapeutic value. Although several plants have gained 

importance for the nutritional and therapeutic values, 

many remain to be scientifically investigated.5 One such 

plant is Punica granatum Linn. The fruit of Punica 

granatum Linn. is commonly known as pomegranate, 

belonging to the family Lythraceae has tremendous 

nutritional and medicinal values including treatment and 

prevention of cancer, cardiovascular disease, diabetes, 

dental conditions, erectile dysfunction, infant brain 

ischemia, alzhemer’s disease, male infertility, arthritis 

and obesity.6-8 

P. granatum flowers, fruit peel and leaves have been used 

to treat mild pyrexia, visceral pain, gastritis and 

diarrhea.9,10 The methanol extract of P. granatum seed 

and dried peels have antidiarrheal activity and the rind 

extract has been shown to have gastroprotective activity 

through an antioxidant mechanism.11,12 Phytochemical 

analysis of P. granatum fruit peel extract revealed the 

presence of various biochemical compounds such as 

alkaloids, flavonoids, tannins, anthocyanes, triterpenoids, 

sterols and/or terpenes, quinons and saponin 

compounds.13 Since triterpenoids and flavonoids have 

remarkable anti-inflammatory activity, so our present 

work aims at evaluating the in vitro anti-inflammatory 

activity of methanolic extract of P. granatum fruit peel by 

HRBC membrane stabilization.  

METHODS 

Plant materials 

The fruits of P. granatum Linn. were collected in the 

month of April 2015 from the local fruit market of 

Udaipur and authenticated by Botanist Dr. Kiran Tak, 

Department of Botany, Govt. Meera Girls College, 

Mohanlal Sukhadia University, Udaipur. 

Preparation of plant extract 

The preparation of the extract of the fruit of P. granatum 

Linn. was done in the Department of Pharmacology, 

Geetanjali Medical College and Hospital, Udaipur. The 

shaded dried and coarsely powdered fruit peel (200g) was 

extracted with analytical grade methanol at 60°C for 12 

hrs using a Soxhlet apparatus. The extract was 

concentrated to dryness under reduced pressure at 

40±5°C until it became a brownish solid residue. The 

percentage of yield (w/w) is 26% respectively. Extract 

was stored as dried powder at 4°C. 

Preliminary phytochemical screening 

The methanolic extract was qualitatively tested for the 

presence of various phyto constituents using the 

following reagents and chemicals according to the 

methods described by Farouk et al.14 

HRBC membrane stabilization method 

The human red blood cell membrane stabilization method 

(HRBC) has been used as a method to study the invitro 

anti-inflammatory activity.15 Blood was collected from 

healthy human volunteer who was not taken any NSAIDS 

for 2 weeks prior to the experiment. Study was 

commenced with due per-mission of the Institutional 

ethics committee and written consent from the subjects. 

The collected blood was mixed with equal volume of 

sterilized Alsever solution (2% dextrose, 0.8% sodium 

citrate, 0.05% citric acid and 0.42% sodium chloride in 

water). The blood was centrifuged at 3000rpm for 10 min 

and packed cells were washed three times with isosaline 

(0.85%, pH 7.2). The volume of the blood was measured 

and reconstituted as 10% v/v suspension with 

isosaline.16,17 

The assay mixture contains 1ml phosphate buffer [PH 7.4, 

0.15 M], 2ml hypo saline [0.36%], 0.5ml HRBC 

suspension [10% v/v] with 0.5ml of plant extracts and 

standard drug diclofenac sodium of various 

concentrations (50, 100, 250, 500, 1000, 2000μg/ml) and 

control (distilled water instead of hypo saline to produce 

100% hemolysis) were incubated at 37oC for 30min and 

centrifuged respectively. The hemoglobin content in the 

suspension was estimated using spectrophotometer at 560 

nm.18 

The percentage of hemolysis of HRBC membrane can be 

calculated as follows: 

%Hemolysis = (Optical density of Test sample/Optical 

density of control) X 100 

The percentage of HRBC membrane stabilisation can be 

calculated as follows: 

%Protection=100-[(Optical density of test sample/Optical 

density of control) X 100]. 

RESULTS 

Phytochemical study  

The preliminary phytochemical investigation of the 

MEPG revealed the presence of tannins, flavonoids, 

glycosides, saponins, triterpenoids and phenolic 

compounds.  
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Anti-inflammatory activity 

Methanolic extract of P. granatum was exhibited 

membrane stabilization effect by inhibiting hypotonicity 

induced lysis of erythrocyte membrane. The erythrocyte 

membrane is analogous to the lysosomal membrane and 

its stabilization indicates that the extract may also well 

stabilize lysosomal membranes membrane is shown in 

Table 1. It possesses significant activity comparable with 

that of the standard diclofenac sodium.21,22 

Table 1: Effect of P. granatum and standard drug on HRBC membrane                                                                       

hemolysis and membrane stabilization. 

Conc. 

(μg/ml) 

% Hemolysis of P. 

granatum 

% Stabilisation of P. 

granatum 

% hemolysis of 

diclofenac sodium 

% stabilisation of 

diclofenac sodium 

50 36.54 63.38 35.32 64.77 

100 24.16 75.85 23.12 76.92 

250 18.72 81.15 16.37 83.65 

500 15.65 84.43 12.58 87.41 

1000 9.44 90.52 7.26 92.65 

2000 5.38 94.59 2.85 97.12 

 

 

Figure 1:  Effect of P. granatum (MEPG) on HRBC 

membrane hemolysis. 

 

Figure 2: Effect of P. granatum (MEPG) on HRBC 

membrane stabilization. 

In vitro anti-inflammatory activity of methanol extract of 

P. granatum (MEPG) were concentration dependent, the 

maximum protection of 94.59% was seen at the 

concentration of 2000μg/ml. All results were compared 

with standard diclofenac sodium which showed 97.12% 

protection at the concentration of 2000μg/ml is shown in 

Figure 1 and 2. 

DISCUSSION 

The lysosomal enzymes released during inflammation 

produce a variety of disorders. The extracellular activity 

of these enzymes is said to be related to acute or chronic 

inflammation. The main action of anti-inflammatory 

agents is the inhibition of cyclooxygenase enzyme which 

is responsible for conversion of arachidonic acid to 

prostaglandins.19 The non-steroidal drugs (NSAIDs) act 

either by inhibiting these lysosomal enzymes or by 

stabilizing the lysosomal membranes by means of 

inhibiting the release of lysosomal constituents of 

activated neutrophil such as bactericidal enzymes 

(cyclooxygenase) and proteases, which cause further 

tissue inflammation and damage upon extra cellular 

release or by stabilizing the lysosomal membrane.20 

Furthermore, chronic use of these drugs have various and 

severe adverse effects.  

Therefore, naturally originated agents with very little side 

effects are desirable to substitute chemical therapeutics. 

The investigation is based on the need for newer anti-

inflammatory agents from natural source with potent 

activity and lesser side effects as substitutes for chemical 

therapeutics. Realizing the fact this study was carried out 

to evaluate the in vitro anti-inflammatory activity of 

methanolic extract of P. granatum the fruit peel (MEPG) 

in this direction. Results of the study is obtained that the 

methanolic extract of P. granatum was exhibited 

membrane stabilization effect by inhibiting hypotonicity 

induced lysis of erythrocyte membrane in concentration 

dependent manner It is due to the presence of active 

principles such as flavonoids and tritrepenoids may 

responsible for this activity.  Hence, P. granatum can be 

used as a potent anti-inflammatory agent. Nevertheless, 

further studies needed to substantiate these findings.  
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CONCLUSION 

In conclusion, the present study has shown that the fruit 

peel of P. granatum have membrane stabilization effect 

by inhibition of hypo tonicity induced lysis of erythrocyte 

membrane.  Hence, it implies the anti-inflammatory and 

analgesic properties mediated by prostaglandin synthesis 

inhibition. Membrane stabilization may contribute to the 

anti-inflammatory effect. Further research on isolation of 

the active principle for anti-inflammatory activity has to 

be worked out in future studies. 

ACKNOWLEDGEMENTS 

Authors would like to thank Chairman and Management 

of Geetanjali Medical College and Hospital for providing 

laboratory facilities and supporting this research work. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Vane JR and Botting RM. New insight in to the mode 

of action of anti-inflammatory drugs. Infla Res. 

1995;44:1-10. 

2. Rajendran V, Lakshmi KS. In vitro and in vivo anti-

inflammatory activity of leaves of symplocosco 

chinchinensis (Lour) Moore. Bangladesh J Pharmacol. 

2008;3:121-4. 

3. Seema CC, Sharan SV, Rao BS, Meena V. In vitro 

anti-inflammatory activity of methanolic extract of 

centella asiatica by hrbc membrane stabilization. Inter 

J Chem, Environ Pharma Res. 2011;4(2):457-60. 

4. Koleva II, Van Beek TA, Linssen JP, Groot AD, 

Evstatieva LN. Screening of plant extracts for 

antioxidant activity: a comparative study on three 

testing methods. Phytochemical analysis. 2002 Jan 

1;13(1):8-17. 

5. Kota KR, Sharma S, Tahashildar J. Amelioration of 

oxidative stress by ethanolic extract of the fruit of 

lagenaria siceraria in rabbits consisting of carbon 

tetrachloride induced hepatotoxicity. World J Pharma 

Res. 2016;5(2):648-60. 

6. Rastogi RP, Mehrotra BN. Compendium of Indian 

medicinal plants: A CDRI series. Lucknow, 

Publication and information Directorate, New Delhi, 

4th vol. 1995;597. 

7. Asolkar LV, Kakkar KK, Chakre OJ. Glossary of 

Indian medicinal plants with active principles (part 1). 

CSIR, New Delhi. 1992;117:1965-81. 

8. Gamble JS. Flora of Presidency of Madras, 1921. Vol 

II, Bishen Singh Mahendra Pal Singh Dehra Dun. 

London.1921:589. 

9. Ouachrif A et al. Comparative study of the anti-

inflammatory and antinociceptive effects of two 

varieties of Punica granatum. Pharmaceutical Biology 

2012;50(4):429-38. 

10. Jafri MA, Aslam M, Javed K, Singh S. Effect of 

Punica granatum Linn. (flowers) on blood glucose 

level in normal and alloxaninduced diabetic rats. J 

Ethnopharmacol. 2000;70:309-14. 

11. Das AK, Mandal SC, Banerjee SK, Sinha S, Das J, 

Saha BP, Pal M. Studies on antidiarrhoeal activity of 

Punica granatum seed extract in rats. J 

Ethnopharmacol. 1999;68:205-8. 

12. Ajaikumar KB, Asheef M, Babu BH, Padikkala J. The 

inhibition of gastric mucosal injury by Punicagranatum 

L. (pomegranate) methanolic extract. J 

Ethnopharmacol. 2005;96:171-6. 

13. Prakash G, Yoganandam, K.Ilango, Sucharita De. 

Evaluation of anti-inflammatory and membrane 

stabilizing properties of various extracts of Punica 

granatum L.(Lythraceae). International J Pharm Tech 

Res. 2010;2(2):1260-63. 

14. Farouk L, Laroubi A, Aboufatima R, Benharref A, 

Chait A. Evaluation of the analgesic effect of alkaloid 

extract of Peganum harmala Linn: possible 

mechanisms involved. J Ethnopharmacol. 

2008;115:449-54. 

15. Gandhisan R, Thamaraichelvan AB. Anti-

inflammatory action of Lannea coromandelica HRBC 

membrane stabilization. Fitotherapia. 1991;62:82-3. 

16. Ferrero-Miliani L, Nielsen OH, Andersen PS, Girardin 

SE. Chronic inflammation: importance of NOD2 and 

NALP3 in interleukin-1beta generation. Clin Exp 

Immunol. 2007;147(2).  

17. Abbas AK, Lichtman AH, Pillai S. Basic immunology: 

functions and disorders of the immune system. Elsevier 

Health Sciences; 3rd ed. 2009.  

18. Seema CC, Sharan SV, Srinivasa RB and Meena V. In 

vitro anti inflammatory activity of Methanolic extract 

of centella asiatica by HRBC membrane stabilization. 

RJC. 2011;4(2):457-60. 

19. Shirwaikar A, Devi S, Siju EN. Anti-Inflammatory 

activity of Thespesia populnea fruits by Membrane 

Stabilization. Inter J Pharm Tech Res. 2011 

Oct;3(4):2060-3.  

20. Chippada SC, Volluri SS, Bammidi SR and 

Vangalapati M. In vitro anti inflammatory activity of 

methanolic extract of centella asiatica by hrbc 

membrane stabilisation. Rasayan J Chem. 

2011;4(2):457-60. 

21. Okoli CO, Akah PA. Mechanism of the anti-

inflammatory activity of the leaf extracts of Culcasia 

scandens P. beauv (Araceae). Pharmacol Biochem 

Beha. 2004;79:473-81. 

22. Lavanya R, Maheshwari S, Harish G, Bharath J, 

Kamali S, Hemamalani D, et al. Investigation of In-

vitro anti-Inflammatory, anti-platelet and anti-arthritic 

activities in the leaves of Anisomeles malabarica Linn. 

Res. J Phar Biol Chem Sci. 2010;1:745-52. 
 

 

 

 

 

Cite this article as: Kota K, Sharma S, Tahashildar 

J. A scientific validation of In vitro anti-

inflammatory activity of Punica granatum L. by 

human red blood cell membrane stabilization. Int J 

Res Med Sci 2018;6:2430-3. 


