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Abstract

Oral ulcer is the most common lesion in the oral cavity, leading to the pain and
reducing the quality of life especially in the patient with systemic disease, such as diabetes.
As a response to injury, oral epithelial cells migrate and differentiate to restore the tissue
integrity. The objectives of this study were to evaluate the effect of acemannan on oral
wound healing in diabetic rat and possible mechanisms in oral epithelial cell. A wound was
made on the midline of hard palate of diabetes rat using a punch biopsy. The animals were
treated with various agents (0.5% acemannan, 1% acemannan, plain carbopol, normal
saline, and triamcinolone acetonide) once a day for 7 days. After 7 days, the wound area
and the histopathologic features were evaluated. The stability of acemannan in accelerated
storage condition was observed by 'H nuclear magnetic resonance (NMR) spectroscopy. In
addition, the effect of acemannan (0.25, 0.5, 1, 2 and 4 mg/ml) on human oral epithelial cell
migration was studied by in vitro scratch wound assay. The pictures of cells were taken at 0,
4 and 8 hours and then the percentage of cell migration was calculated. The effect of

acemannan on oral epithelial cell differentiation was evaluated by the reverse transcription



polymerase chain reaction (RT-PCR) of keratin K5, keratin K1, filaggrin, transglutaminasel at
24 and 48 hours. The antimicrobial activity of acemannan was performed using disk
diffusion assay. From this study, the wound area of animals receiving 0.5% acemannan was
significantly smaller than that of the plain carbopol, normal saline and triamcinolone
acetonide groups (p<0.05, n=5). In addition, the 0.5% acemannan-treated wound has more
re-epithelialization than the others groups. The collagen of the acemannan-treated wound
was significantly higher than the normal saline-treated wound (p<0.05, n=5). After incubated
in the accelerated condition for 3 and 6 months, the NMR spectrum of acemannan was
consistent with the fresh one. From oral epithelial cell culture study found that at 8 hours,
acemannan (0.25, 0.5, 1 and 2 mg/ml) siginificantly stimulate cell migration as compared to
untreated control group (p<0.05, n=3). After treated with acemannan for 24 and 48 hours,
the cell morphology was changed to the differentiated phenotype, lost of polygonal feature
with large round shape. From the RT-PCR at 48 hours, acemannan (0.25 and 1 mg/ml)
significantly induced the expression of the epithelial late differentiation marker,
transglutaminasel, as compared to untreated control group (p<0.05, n=3). Acemannan did
not have antimicrobial activity on Staphylococcus aureus, Pseudomonas aeruginosa and
Candida albicans. In the conclusion, acemannan accelerated oral wound healing in diabetes
condition by enhancing oral epithelial cell migration and differentiation. Acemannan was
stable in the accelerated storage condition for 6 months.
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