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ABSTRACT

Background: The oral mucosa, a moist tissue lining the oral cavity, plays a
crucial role in protecting underlying structures and participating in the digestive
process. Effective wound healing in the oral mucosa is essential, and various
biomaterials can enhance clinical outcomes. Vitamin D3, known for its role in

bone health and immune function, may also impact wound healing processes.
Aim:

To assess the efficacy of vitamin D3 oral spray on surgically created mucosal

wound healing.
Objective:

To investigate the histological changes and Matrix Metalloproteinase 9 marker

expression in the wound healing area.

Materials And Methods: The study was conducted on 18 male New Zealand
rabbits, divided into three groups: the control,2 experimental : 1 puff/day (500
IU vitamin D3), and 2 puffs/day immediately (1000 IU vitamin D3). Each
group contained six rabbits with surgically created buccal mucosal incisions.
Two rabbits from each group were observed and euthanized on days 1, 3, and 7
post-surgery for histological and immunohistochemical analysis. The
parameters evaluated included inflammatory cell infiltration, granulation tissue

formation, re-epithelialization , and Matrix Metalloproteinase 9 expression.

Results: Significant differences were observed in histological and
immunohistochemical analyses among the groups. On day 1, the 2 puffs group
exhibited mild inflammation and no granulation tissue formation, while the

control and 1 puff groups showed severe inflammation. By day 3, the 2 puffs



group demonstrated mild to moderate granulation tissue formation and re-
epithelialization covering more than half of the wound. On day 7, the 2 puffs
group exhibited profound granulation tissue formation and complete re-
epithelialization, suggesting enhanced wound healing compared to the control

and 1 puff groups.

The Matrix Metalloproteinase 9 expression was significantly higher in the 2
puffs group across all time points, indicating increased matrix remodeling
activity. Statistically, there were highly significant differences (p < 0.01) in
inflammatory cell infiltration and re-epithelialization scores among the groups
on days 1 and 7, and significant differences (p < 0.05) in granulation tissue
formation scores on days 3 and 7. The Matrix Metalloproteinase 9 expression
levels showed statistically significant differences (p < 0.01) between the 2 puffs
group and the other groups on all evaluated days, with the highest expression

observed on day 7.

Conclusions: This study indicates that vitamin D3 oral spray significantly
improves mucosal wound healing by secondary intention, with the highest
efficacy observed with the 2 puffs dosage. This finding highlights the potential
of vitamin D3 as a therapeutic agent in enhancing wound healing in oral
surgery, as evidenced by improved histological outcomes and elevated Matrix

Metalloproteinase 9 expression.
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