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ABSTRACT

Effects of Melatonin on MDPC-23 cells

Differentiation

Shin, In-Cheol
Advisor: Kim, Heung-_Joong, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Melatonin is the major hormone released from the pineal gland and regulates
a variety of physiological and pathophysiological processes. According to the
recent studies the melatonin plays an important role in regulation of bone
growth. The purpose of this study was to determine whether melatonin
promotes the cell differentiation and nodules formation in MDPC-23
pre—odontoblast cell line.

MDPC-23 cells were cultured for up to 15 days in growth media containing
differentiation medium with melatonin or without melatonin. Cultures were
stained with Alizarin-S. The expression of the mRNAs for DSPP, OC, ALP
and NFI-C were analyzed by RT-PCR.

The results were as follows:

1. Cultures containing melatonin at day 15 showed extensive mineralization as

compared with control cultures.

_iV_



2. Melatonin increased the expression of DSPP and OC mRNAs in MDPC-23
cells in a concentration-dependent manner. However melatonin not changed
ALP expression.

3. Melatonin markedly decreased mRNA expression of NFI-C in early stage

cultures as compared with control cultures.

These results demonstrated that melatonin is capable of promoting MDPC-23
cells differentiation and mineralization and suggested that melatonin may play

an important role in dentin formation.
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B A& 2 dentin sialophosphoprotein (DSPP), dentin matrix protein(DMP),
osteonectin(ON), osteocalcin(OC), osteopontin(OP) %3 7+& wjoju A niela &
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1. A EujeF 2 &3

AFA A A G5 A E(dental papilla cell) FFEe] Aol AE  AFAEQ
MDPC-23 A Z(5 x 10° cells / 60 mm dish)'”S 10% fetal bovine serum (FBS,
Gibco BRL, Rockville, USA)¥} 34 A (Penicillin 100U/ml, Streptomycin 100 pug
/ml % fungizone 2.5ug/ml, Gibco BRL, Rockville, USA)7} - % Dulbecco’s
modified Eagle’s ®f %< (DMEM, Gibco BRL, Rockville, USA)ol A confluency 7}
2 w7hA wigetdtt. MDPC-23 AlE9] AolmAlxme] ®3te 5% FBS,
ascorbic acid (AA; 50 pg/ml) ¥ B-glycerophosphate (GP; 10 mM)7} Z3H#
DMEM Hl| < off of] A 159 7¢ Hl| < Eiasy Ay Me,SOel
melatonin(Sigma-Aldrich, St, Louis, Mo, USA)< 50nM¥} 100 nM& o] H7}3s}

fa, dETe 2 Fo) MeSOTw 73

2 M35 249 g

MDPC-23 A ¥(2.7 x 10° cells / 35-mm dish)ol melatonin(50nM¥} 100nM)-<
A7re AP HrehA @& dEz2a S 549, 1049, 159 Fo 1xPBSE 33 A1
k3l 70% ethanol® 20t 143 o3, 01% NHOH7ZF ¥ 1% Alizarin
Red-S(Sigma-Aldrich, St, Louis, Mo, USA) §d o2 JMste] X33 A4S 3

3 wEste] Helsty A4 AuFow B

3. % RNA #% % RT-PCR ¥4



= RNA+= 0, 5, 10, 15¥ o Trizol reagent(Gibco BRL, Gaithersberg, MD,
USA)E o] &3lo] F =39 tF. Superscript one-step reverse transcriptase
polymerase chain reaction(RT-PCR)(Invitrogene, MD, USA)S ©] &3} ¢cDNAS
A9 3L,  dentin  sialophosphoprotein(DSPP),  osteocalcin(OC),  alkaline
phosphatase(ALP), nuclear factor I-C(NFI-C) ¥ GAPDH 5 °]% primerg ©°]$%
skl PCRE 33t A tH(Table 1). PCR A 22 1.2% agarose gelol 7]

shol A WAL False

Table 1. Nucleotide sequences of the primers used for RT-PCR

Names Primer sequence(5'—3") Size(bp) Tm(°C)
DSPP S AATGGGACTAAGGAAGCTG
714 55
AS AAGAAGCATCTCCTCGGC
oC S CCACAGCCTTCATGTCCAAG
489 63.5
AS GGCAGAGAGAGAGGACAGGG
ALP S CTCTCCGAGATGGTGGAGGT
450 62
AS GTCTTCTCCACCGTGGGTCT
NFI-C S GACCTGTACCTGGCCTACTTTG
914 55
AS TTTCCACCAAAAATGCAGGCTGG
GAPDH S ACCACAGTCCATGCCATCAC
452 60
AS TCCACCACCCTGTTGCTGT

DSPP: dentin sialophosphoprotein, OC: osteocalcin, ALP: alkaline phosphatase
NFI-C: nuclear factor I-C



4. Densitometry &4

RT-PCRE 433 Z+ 429 densitometry #2418 Gel-Doc system(Bio-rad
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1. DSPP w3 24

DSPPe] &2 iz vlusto] Aol melatonin® §=7F S7HEF5
LEFol Tk Melatonin 100nM2 # 2] &k ol A 5d A FE A 2d
gto] 15U 7HA] dAsA FAFHALH, 50nME A FelAE x7]oE dx2T
of ®lal T7tE HolA @it 15¢9A4 100nMS A2l g b Hdoko] {ALsA
S 7Fet A vk (Fig. 1% 2).
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2L
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OCe] wd-& DSPPS FAMSE ¥F4S B o
o] 7} 3} o™, melatonin 50nM2 A & g oAM= E2a} W] 525
stobzt 159 Ao A Frhste dETRg 28 AR Ee HdS ®wdth 100nM
S A3 FoAE 59AREE th R melatonin 50nM-S A 8] g o] B ulE}o]
Lol Frhsto, 1094 e =2A FrFskdv. 1594 melatoning  50nM ¥}
100nM= A &g F AP 2 o] FAFst A tH(Fig. 134 3).

3. ALP +734# &9

ALPO e Ay e BFolA 237 A s got vk RdEY

of T7FE Bou, 7 oA HHe Aol Holx Fgku(Fig. 13 4).
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t}(Fig. 6). Melatonin] F S71ge5 dsst 24 JA S SH6A =
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ol FX1 5 A (Fig. 7).
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Fig. 1. Dose responses of melatonin on the expression of mRNAs for DSPP,
OC, ALP and NFI-C. Confluent MDPC-23 cells were grown for 0, 5, 10 and 15
days in differentiation media containing various concentrations of melatonin as
indicated. Total RNA was isolated, and mRNA expression of DSPP, OC, ALP,
NFI-C and GAPDH was assessed by RT-PCR analysis. DSPP, dentin
sialophosphoprotein OC, osteocalcin ALP, alkaline phosphatase NFI-C, nuclear

factor I-C; GAPDH, glyceraldehyde 3-phosphate dehydrogenase.

Fig. 2. DSPP expression in MDPC-23 cells. A densitometric analysis of
endogenous DSPP expressions in MDPC-23 cells with or without melatonin.

Results are means + SD from three independent experiments. p < 0.05(").

Fig. 3. OC expression in MDPC-23 cells. A densitometric analysis of
endogenous OC expressions in MDPC-23 cells with or without melatonin.

Results are means + SD from three independent experiments. p < 0.05(").

Fig. 4. ALP expression in MDPC-23 cells. A densitometric analysis of
endogenous ALP expressions in MDPC-23 cells with or without melatonin.

Results are means + SD from three independent experiments. p < 0.05().
Fig. 5. NFI-C expression in MDPC-23 cells. A densitometric analysis of

endogenous NFI-C expressions in MDPC-23 cells with or without melatonin.

Results are means + SD from three independent experiments. p < 0.05(").



Fig. 6. Photomicrographs of Alizarin Red-S stained MDPC-23 control and
melatonin-treated cells. MDPC-23 cells were plated on 35-mm dishes at a
density of 2.7 x 10° cells/dish. Cultures were stained at 5 and 15 days after
treatment with GP/AA only (A), melatonin 50 nM/GP/AA (B) melatonin
100nM/GP/AA (C).

Fig. 7. Phase contrast micrographs of Alizarin Red-S stained MDPC-23 control
and melatonin-treated cells. MDPC-23 cells were plated on 35-mm dishes at a
density of 2.7 x 10° cells/dish. Cultures were stained at 5(A) and 15(B, C) days
after treatment with GP/AA only (B), melatonin 100 nM/GP/AA (A, C).
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