Minocycline enhances oral ulcer healing and
relieves oral ulcerative mucositis-induced pain
in Rats
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Introduction Oral ulcer is a common syndrome of ulcerative injury in the Materials and methods
oral mucosa, causing pain, discomfort and a decreased quality of life.
Previous investigations demonstrate that a large number of clinical drugs
used to treat oral ulcer have certain adverse reactions. Finding a safe and
eﬀective medication is a difficult research topic in this feld. Studies have
shown that many inflammation-related factors may be involved in its
progression, including tumor necrosis factor alpha (TNF-α), matrix
metalloproteinases (MMPs), IL-6 and so on, but the precise etiology and
pathogenesis of oral ulcer remain unclear. Recent animal studies have
shown that minocycline has a good therapeutic effect on gastric ulcer and
intestinal disease. In addition, a body of evidence have demonstrated that
minocycline can be used as inhibitors of both TNF-α and MMP 2/9.
However, whether it has a therapeutic effect on oral ulcer and what is the
underlying mechanism remain unknown.
Objective This study aimed to find the potential effects of minocycline on
oral ulcer induced by chemical injury in rats and its possible mechanisms.

1. Male Sprague-Dawley (SD) rats (weighted 180±20
g, 6–8 weeks) were used.
2. Minocycline was purchased from Sigma-Aldriich (St.
Louis,MO), ELISA kits were obtained from Xitang
(Shanghai) and primary anti-Ki67 was from Abcam.
3. SD rats were randomly divided into 3 groups. The
model of experimental oral ulcer was established by
burn with acetic acid for 60 seconds.
4. The effect of minocycline on the healing of oral ulcer
in rats was investigated by immunofluorescence and
HE staining.
5. The levels of TNF-α, IL-6, MMP-2 and MMP-9 in
serum and tissue were measured by ELISA.
6. The effect of minocycline on pain induced by oral
ulcer was detected by Von Frey method.
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Results

Fig. 1 Minocycline reduced the weight loss in acetic
acid- treated rats on the 3rd and 4th day after the
injurying. *P<0.05 VS control, and #P<0.05 VS the model
group.

Day 3

Fig. 2 Typical images of the oral mucosa in
the labial fornix region on day 3, day 6 and
day 9 after 50% acetic acid treatment.

Fig. 3 Histology of the mucosal region in
control, model and minocycline-treated rats
on day 3, day 6 and day 9 after acetic acid
treatment. Scale bars, 100 μm.

Day 6

Day 9

Fig. 4 The changes of Ki67-positive cells in the mucosal region of control, model and minocycline-treated rats on day 3, day 6 and day 9 after acetic acid
treatment. On day 3, the number of Ki67-positive cells is significantly more in control rats than that in minocycline-treated rats, and there is no obviously
difference between model and minocycline-treated rats. Then on day 6, minocycline reduced the expression level of Ki67, compared with model rats. On
day 9, only the model group still shows significant Ki67 expression. Scale bars, 50 μm.
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Fig. 5 Minocycline
significantly reduced the
thresholds of mechanical pain on day 2 and day 5 30
min after drug delivery. The upper picture showed
stable intraoral opening method for pain test.
*P<0.05 VS control, and #P<0.05 VS the model group.
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Conclusion

Fig. 5 The expression levels of inflammation-related factors, including IL-6, MMP 2, MMP 9
andTNF-α were measured. Minocycline significantly inhibited the expression of all the factors
on day 6 and day 9. *P<0.05 and **P<0.01 VS control, and #P<0.05 VS the model group.

This study confirms that minocycline
shortens the healing time of oral ulcers
induced by acetic acid injury, relieves
mechanical pain caused by oral ulcers, and
these effects may be achieved by modulating
the levels of TNF-α, IL-6, MMP-2, MMP-9.
In addition, the cell proliferation in the
ulcerative mucosal areas is also regulated by
minocycline treatment, which may also
contribute to the ulcer healing. All of these
results lay the foundation for the further
study on new preparations of minocycline
for oral ulcer treatment.

