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Introduction: Enamel matrix derivative (EMD) is a protein which is secreted by Hertwig root sheath
and plays a major role in the formation of cementum and attachment of peridontium. Several studies have
shown that EMD promoted the proliferation and differentiation of preosteoblasts, osteoblasts and periodon-
tal ligament cells in vitro: however, reports showing the inhibition of osteogenic differentiation by EMD
also existed. This study was designed to simultaneously evaluate the effect of EMD on the two cell lines
(human mesenchymal stem cells; hMSC, human periodontal ligament derived fibroblasts : hPDLCs) by
means of quantitative analysis of some bone related matrices (Alkaline phosphatase : ALP | osteopontin ;
OPN, osteocalcin : OC).

Materials and Methods: hMSCs and hPDLCs were expanded and cells in the 4~6 passages were
adopted to use. hMSc and hPDLCs were cultured during 1,2,7, and 14 days with 0, 50 and 100 #g/ml of
EMD, respectively. ALP activity was assessed by SensoLyte ALP kit and expressed as values of the rela-
tive optical density. Among the matrix proteins of the bony tissue, OC and OPN were assessed and quan-
tification of these proteins was evaluated by means of human OC immunoassay kit and human OPN assay
kit, respectively.

Results: ALP activity maintained without EMD at 1,2 day. The activity increased at 7* day but
decreased at 14" day. EMD increased the activity at 14" day in the hPDLCs culture. In the hMSCs, rapid
decrease was noted in 7™ and 14" days without regard to EMD concentrations. Regarding the OPN synthe-
sis in hPDLCs, marked decrease of OPN was noted after EMD application. Gradual decrease tendency of
OPN was shown over time. In hMSCs, marked decrease of OPN was also noted after EMD application.
Overall concentration of OPN was relatively consistent over time than that in hPDLCs. Regarding the OC
synthesis, in both of hPDLCs and hMSCs, inhibition of OC formation was noted after EMD application in
the early stages but EMD exerted minimal effect at the later stages.

Conclusion: In this experimental condition, EMD seemed to play an inhibitory role during the differen-
tiation of hMSCs and hPDLCs in the context of OC and OPN formation. In the periodontium, there are
many kinds of cells contributing to the regeneration of oral tissue. EMD enhanced ALP activity in hPDLCs
rather than in hMSCs and this may imply that EMD has a positive effect on the differentiation of cemento-
blasts compared with the effect on hMSCs.
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and cellular attachment will be necessary.

The result of our research was consistent with recent studies in which the authors showed the inhibitory
effect of EMD in terms of the differentiation of mineral colony forming cells in vitro. This in vitro study
may not stand for all the charateristics of EMD; thus, further studies involving many other bone matrices
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hPDLCsE ¥7] H3lA wg5doz A" A7) 9
A|F2A & o] &3t 10% fetal bovine serum (FBS:
Gibco, USA)# penicillin (100 U/mi)- streptomycin
(100 pg/ml) (Gibco, USA)e]l E&d HF Dulbecco’s

282

modified eagle media (DMEM : Gibco, USA)Z Al&-3}
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95%0°]%¢o] hMSCs=Z &l i),

2. Uy

1) ALPE/] 7}
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& AS 198 e dE22T FARE S4S HolA T 294
otz vld] 0] Tt (92.4%)35 2 TeA
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Fig. 1. ALP activity maintained without EMD at 1,2™ day.
The activity increased at 7" day but decreased at 14" day.
EMD increased the activity at 14™ day. (hPDLCs)
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% 1497 o+ A7 o F78k . EMDE 50 #g/ml &
7Ve A%, w24 AR & tlREET FL OC 42
Bion wjgk 79 H9 g2rEn g8 49 0C%
AL Bon ol Hld YYMRE AEHe A & F
9lglth. ool vlal EMDE 100 pg/ml A7}t 7ol & Hl
G W R TR 2 0C F4L Bt} (Fig. 5).

hMSCsel OC FA=E WxTY 45, hPDLCs# 7}
AR 2 Wk 28 A 7R HAaErt e 79 FY St
7] Azeke Ag & £ 9At EMDE 50 #g/ml 5%
2 3718 9ol hPDLCsY A% niz7ix| 2 w7
AR e 2R B2 49 OC ol #AHU oA
ol& WY 14474 A &=, 100 pg/ml =2 A7t
g A-oE w7t U] d2TEY AL OC P& B
Aot (Fig. 6).
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Fig. 2. Rapid decrease of ALP activity was noted from 7"
and 14" days (hMSCs).
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Fig. 3. Quantitative analysis of OPN in hPDLCs cultures.
Marked decrease of OPN was noted after EMD application.
Gradual decrease tendency of OPN over time.
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Fig. 5. Quantitative analysis of OC in hPDLCs cuttures. EMD
application decreased OC concentration in early stages but
almost remained same in the later stages.
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Fig. 4. Quantitative analysis of OPN in hMSCs cultures.
Marked decrease of OPN was noted after EMD application.

Overall concentration of OPN was relatively consistent over
time.

10

®0 pg/mi
550 pg/mi
100 pg/ml

Osteocalein (ng/ml)

D 2D 7D 14D

Time(days)

Fig. 6. Quantitative analysis of OC in hMSCs cultures. EMD
application decreased OC concentration in the early stages.
In the later stages, OC concentration increased but EMD
exerted minimal effect on the OC formation.
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