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Although anti-aging activities of melatonin, a hormone
secreted by the pineal gland, have been reported in
senescence-accelerated mouse models and several types of
cells, its impact and mechanism on the senescence of human
dental pulp cells (HDPCs) remains unknown. In this study,
we examined the impact of melatonin on cellular premature
senescence of HDPCs. Here, we found that melatonin
markedly inhibited senescent characteristics of HDPCs after
exposure to hydrogen peroxide (H,0), including the
increase in senescence-associated p-galactosidase (SA-B
-gal)-positive HDPCs and the upregulation of p21 protein, an
indicator for senescence. In addition, as melatonin attenuated
H;0,-stimulated phosphorylation of c-Jun N-terminal kinase
(JNK), while selective inhibition of JNK activity with
SP600125 significantly attenuated H,O,-induced increase in
SA-beta-gal activity. Results reveal that melatonin antagonizes
premature senescence of HDPCs via JNK pathway. Thus,
melatonin may have therapeutic potential to prevent

*Correspondence to: Soo-Kyung Bae, Department of Dental
Pharmacology, School of Dentistry, Pusan National University,
Yangsan 626-770, South Korea
Tel: 82-51-510-8253, Fax: 82-51-510-8232
E-mail: skbae@pusan.ac.kr
ORCID : 0000-0002-1106-9260

This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http:/creati-
vecommons.org/licenses/by-nc/3.0) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, pro-
vided the original work is properly cited.

91

stress-induced premature senescence, possibly correlated
with development of dental pulp diseases, and to maintain
oral health across the life span.
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Western blot analysis
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Figure 1. Increase of SA-B-galactosidase activity by H,O,. (A)
Human dental pulp cells (HDPCs) were treated with different
concentration of HO, (0-800 nM) for 24 hrs and cell viability was
measured by the MTT assay. (B) A representative image of
senescence-associated beta-galactosidase (SA-B-gal) activity
staining. (C) Quantitative results for the percentage of SA-[3
-gal-positive stained cells. Scale bar: 200 pym. n=3, ***P<0.001
vs. control. ns=not significant.
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Figure 2. Altered expression of p21 and p53 by H,0,. (A-C)
HDPCs were treated with H,O, (200 and 400 nM) for 24 hrs.
Cell lysates were subjected to Western immunoblot analysis
for detecting p21 and p53 proteins. a-tubulin served as the
loading controls; representative Western blot (A), cumulative
densitometric data (B and C). (D-F) HDPCs were treated with
H,O0, (400 nM) for the indicated time. Cell lysates were
subjected to Western immunoblot analysis for detecting p21
and p53 proteins. a-tubulin served as the loading controls;
representative Western blot (D), cumulative densitometric data
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Figure 3. Retardation of H,O,-induced prematured senescence by
melatonin. (A) HDPCs were treated with different concentration
of melatonin (0-800 nM) for 24 hrs and cell viability was
measured by the MTT assay. n=3, ***P<(.001 vs. control. (B-E)
HDPCs were pretreated with melatonin (1 mM) for 2 hrs and then
incubated with H,O, (400 nM). Twenty-four hours after
treatment, the cells were either fixed for SA-3-galactosidase
staining or lysed for Western blot analysis. A representative
image of SA-[3-galactosidase activity staining (B). Quantitative
results for the percentage of SA-[3-gal-positive stained cells (C).
Cell lysates were subjected to Western immunoblot analysis for
detecting p21 and p53 proteins. a-tubulin served as the loading
controls; representative Western blot (D), cumulative densitometric
data (E). Scale bar: 200 um. n=3, "P<0.05, and “"P<0.001 vs.
control; *P<0.01, and *P<0.001 vs. H,O, alone. ns=not
significant.
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Figure 4. Effect of melatonin on H,O,—induced JNK activation.
HDPCs were pretreated with melatonin (1 mM) for 2 hrs and then
incubated with H,O, (400 nM) for 24 hrs. (A and B) The
expression of signaling proteins was examined by western
blotting using specific antibodies. a-tubulin served as the loading
controls; representative Western blot (A), cumulative densitometric
data for p-JNK (B). (C and D) HDPCs were pretreated with
SP600125 (50 uM) for 2 hrs and then incubated with H,O, (400
nM) for 24 hrs. A representative image of SA-[3-galactosidase
activity staining (C). Quantitative results for the percentage of SA-
B gal-positive stained cells (D). Scale bar: 200 pm. n=3, 'P<0.05,

"P<0.01, and “P<0.001 vs. control; “P<0.01 vs. H,0, alone.
ns=not significant.
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