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Efficacy of topical aqueous Morinda citrifolia (noni) fruit extract gel

on oral mucosal ulcers
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ABATRACT

The aim of this study was to develop a topical gel containing an aqueous Morinda citrifolia
fruit extract (AFE) with the standardized total phenolic compounds and scopoletin (SCO) contents
and to evaluate its efficacy in accelerating wound healing in human gingival fibroblast cell line (in
vitro study) and in healing gingivitis induced by topical application of the acetic acid-soaked paper
pressing onto the labial gingival tissue of the rabbits for 60 s method (in vivo animal model of tissue
wound healing study) to provide a pharmacological basis for its clinical use as a topical gel in
healing gingivitis.

The study procedure involved the extraction of the mature unripe M. citrifolia fruit prepared
by aqueous extraction and freeze-drying process. The AFE was dark brown powder with total
phenolic content of 29.79+0.33 mg gallic acid equivalents (GAE)/¢ of the dried AFE powder and SCO
content of 0.645 mg/g of the dried AFE powder. The gel containing AFE was prepared using 25%
poloxamer 407 as gelling agents and concentrations of 10% AFE. The physical properties of gel
phytosome containing AFE 10% (10NP) was a smooth, homogeneous, no phase separation and
deep yellow semisolid gel with the good physical and chemical stability after storage under heating-
cooling accelerated stability test. The percentage remaining of SCO content was 90.85 + 0.81. The
SCO contents released from the phytosome 10NP gel was lower than that from AFE. The result
obtained from the scratch wound healing assay was shown that the topical phytosome 10NP gel, at
the concentration of 100 pg/mL, significantly promoted the higher proliferation and migration rate
of gingival fibroblast cells leading to an enhancement of the wound healing than AFE or SCO when
compared at the same concentration (p<0.05). The phytosome 10NP gel also significantly promoted
the higher proliferation and migration rate of gingival fibroblast cells at the early wound healing
phase than that of topical gel containing AFE 10% (10N) (p<0.05).

The in vivo anti-gingivitis study in rabbits demonstrated that the topical phytosome 10NP gel
significantly exerted a more rapid ulcer healing and a greater decrease gingivitis severity than those
of chlorhexidine gel (a standard agent for gingivitis with anti-inflammatory, antimicrobial and anti-
plague activities) and benzydamine mouthwash (a standard agent for oral mucosal ulceration with
anti-inflammatory, analgesic and antimicrobial agent. Consequently, the phytosome 10NP gel had a
potential to be a candidate of chlorhexidine gel/mouthwash or benzydamine mouthwash for the
topical treatment of gingivitis or ulcerative oral mucosal damage. Furthermore, the phytosome 10NP
gel possessed a comparable ulcer healing capacity to that of a triamcinolone acetonide oral paste
(a standard corticosteroidal anti-inflammatory agent) with the complete wound healing found in 3
rabbits and a very small ulcer less than 1 mm’ found in one rabbit in each treated group. Thus, the
phytosome 10NP gel seemed to have a high potential in management of immune mediated oral
ulcer. The AFE topical gel preparation for gingivitis treatment should contain at least 300 mg gallic
acid equivalents (GAE)/g dried AFE of phenolic compound and 9.50 mg of SCO per 100 g of the gel.



