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[Abstract] Objective: To detect the proliferation and the expression of related genes of osteogenic differentiation in

human periodontal ligament cells (hPDLCs) by estrogen and progesterone. Methods: The hPDLCs were isolated,

cultured and stimulated with estrogen and/or progesterone for 24h or 72h. MTT assay was performed to assess the

effects of estrogen and/or progesterone on cell proliferation. To quantify the effects of estrogen and/or progesterone

on osteogenic differentiation of hPDLCs, real-time PCR was performed in estrogen and/or progesterone-treated hP-

DLCs. Results: Estrogen and/or progesterone could stimulate the proliferation of the hPDLCs, and promote the ex-
pression of PLAP-1, OPG, MGP, ODF, COL-1, and MMP-9 in hPDLCs. Furthermore, estrogen and/or proges-

terone exerted the synergistic effect in the promotion of cell proliferation and differentiation of hPDLCs. The effect

of estrogen or progesterone treatment on osteoblast differentiation of mineralized hPDLCs cells was increased in con-

trast to the control group (P<C0.05). The combined treatment group was significantly higher than the single treat-

ment group (P<C0.01). Conclusion: Estrogen and progesterone can synergistically stimulate the proliferation and

differentiation of the hPDLCs.
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Tab. 1 Primer sequence

3N 44 R SIMF (57 —>37)

PLAP-1 F: 5’-CCTCAGTCCCAACCAACATT-3’

R: 5-GACAGATACAGCCTTCGCAAC-3’
OPG F: 5-GGCGCTACCTTGAGATAGAGTTC-3"

R: 5-TTGTGTGTTTTCTACAGGGTGCT-3’
MGP F: 5-GCCTTAGCGGTAGTAACTTTGTG-3’

F: 5-GGCTTAGAGCGTTCTCGGAT-3’
ODF F: 5’-CCCTGATGAAAGGAGGAAGC-3’

R: 5’-GTTGGAGACCTCGATGCTGA-3’
Col-1 F: 5’-TGATGCCAATGTGGTTCGTG-3’

R: 5’-TTGGTTGGGGTCAATCCAGTA-3’
MMP-9 F: 5~ ATTCAGGGAGACGCCCATTT-3’

R: 5’-GGCAGGGTTTCCCATCAG-3’
18srRNA  F; 5’-GTAACCCGTTGAACCCCATT-3’

R: 5’-CCATCCAATCGGTAGTAGCG-3’
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Fig. 1 The expression of characteristic proteins in isolated hP-
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Effect of estrogen and/or progesterone on proliferation of
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Tab. 2 mRNA expression of osteogenic genes induced by estrogen and/or progesterone for 24h ks
24 4 PLAP-1 mRNA OPG mRNA ODF mRNA Col-1 mRNA MMP-9 mRNA
EHAH 1.0040. 07 1.0020. 05 1.0040. 07 1.0020. 09 1.0020. 08
3 i 0.45+0.20" 3.1240.10" 0.7740.05 13.88+0.80" " 0.3140.03"
I ERA 0.7840.70" 4.3140.90" 0.0940.00" 105.02+7. 00" " 0.0740.00"
ZER MMM RN 0.03+0.04" 51.5740.13" 0.02740.00" 1545.10+8, 12"~ 0.0340.00"

H.S5EAHLE, » P<0.05

F3 MW E AL 48 h X hPDLCs B 731k AH 56 3k R 2 35 B4 5% )

Tab. 3 mRNA expression of osteogenic genes induced by estrogen and/or progesterone for 48h xts
41531 PLAP-1 mRNA OPG mRNA ODF mRNA Col-1 mRNA MMP-9 mRNA
2 HA 1.0020. 07 1.002£0. 08 1.0020. 04 1.0020. 03 1.0020. 09
W R 4 0.47+0.07" 12.9340.20" 0.09+0.07" 18.580.90" 0.01+0.00"
Y E i 0.3740.03" 8.94+0.70" 0.08+0.00" 117. 0246, 00" 0.01+0.00"
W R A2 R Al 0.06+0.00" 70.00%3. 00" 0.02+0.00" 5096.30+10. 00 0.00%0.00 "

F- S AAkE. « P<<0.05
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