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(Studies on anti-inflammatory, analgesic and wound healing
activities of standardized Punica granatum fruit peel extract topical

formulation in experimental animals)
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Abstract

The aim of the present study was to develop a stable topical formulation containing
standardized pomegranate rind extracts (SPRE) and assess anti-inflammatory, analgesic a nd
wound healing activities of SPRE formulation with that of its equivalent ellagic acid (EA)
formulation in vivo. EA, the major active constituent of SPRE (not less than 13%) was quantified
by HPLC as an indicator for studies on the stability, in vitro drug release, and skin
penetration/retention. The formulation prepared with polyethylene glycols containing 5% SPRE
has been found to be stable and provide a release rate of 36.6741+5.0072 pg/cm’/h that was best
fitted to the zero-order kinetic model. The skin retention of EA in the skin was 2.2240.16 pg/cm’
with a total recovery of 95.1445.51%, but EA from SPRE was not detected to penetrate the full-

thickness rat skin.

For in vivo studies, topical anti-inflammatory effects of SPRE were evaluated against
acute models (phenol-induced mouse ear edema, croton oil-induced mouse ear edema and
carrageenan-induced rat paw edema) and chronic model (complete Freund’s adjuvant (CFA)-
induced polyarthritis). The topical analgesic activities of SPRE were investigated in the rat
punctuate mechanical hyperalgesia test and in the mouse formalin test. The wound healing
activities of SFPE were assessed in three rat models of dermal wounds: incision, excision, and

burn wound. All studies of SPRE were carried out in parallel with its marker compound EA.

In the phenol-induced mouse ear edema model of contact dermatitis, SPRE formulations
(5%, 2.5% and 1%) and their equivalent EA formulations (0.65%, 0.325% and 0.13%) dose-
dependently reduced ear edema with maximal inhibition of 79.12% and 73.63%, respectively.
Myeloperoxidase activity was also decreased by up to 69.68% and 68.79%, respectively. SPRE
(5%, 2.5%, and 1%) and the equivalent EA (0.65%, 0.325%, and 0.13%) dose-dependently
reduced the croton oil-induced mouse ear edema with a maximal inhibition of 86.30% and
80.82%, respectively. SPRE dose-dependently attenuated the inflammatory responses in the
carrageenan-induced rat paw edema and in the CFA-induced polyarthritis but the equivalent EA
were effective only at the doses of 0.65% and 0.325%. Both SPRE (5%) and EA (0.65%) showed

significant topical analgesic activities in the rat punctuate mechanical hyperalgesia test and in the
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mouse formalin test. /n vivo wound healing models, SPRE (5% and 2.5%) and its equivalent EA
(0.65% and 0.325%) increased the tensile strength of the incision wound at 10 days post-
wounding maximally by 35.43% and 31.82%, respectively. SPRE at 5% and 2.5% helped the
healing of excision wound and burn wound by expediting wound contraction, while EA was
effective only at 0.65% in improving the burn wound. The healing efficacy of SPRE was
attributable to its enhancement of collagen synthesis by 21.83 mg/g maximally and its anti-
inflammatory effect as evidenced by inhibition on myeloperoxidase. EA had no effect on
increasing collagen accumulation and was milder in the anti-inflammatory action, probably

explaining its lower healing efficacy.

The results indicated that this 5% SPRE PEG ointment was of satisfactory
physicochemical properties. For in vivo studies, SPRE was more active as an anti-inflammatory
and wound healing agent than EA. SPRE topical formulation is a promising phytopharmaceutical

effective in the treatment of inflammatory skin disorders and facilitating the healing of wounds.
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