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Effects of emdogain on human periodontal ligament cells in vitro
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(1. Department of Periodontology, Peking University School and Hospital of Stomatology, Beijing 100081, China; 2. De-
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ABSTRACT Objective: To investigate the effects of emdogain, enamel matrix derivative (EMD), on
the proliferation, cell cycle, mineralization and ultrastructure of human periodontal ligament (PDL) cells
in vitro. Methods: The influence of cell growth on PDL cells was evaluated by Cell Counting Kit-8
(CCK-8) in the presence and absence of emdogain, after 1, 3, and 5 d of culture. DNA synthesis and
ultrastructure of PDL cells were observed by flow cytometry( FCM) and transmission electron microscopy
(TEM) in the presence and absence of emdogain after 3 d of culture. The increasing of osteogenic capa-
city was verified by the expression changes of osteogenic differentiation markers of bone sialoprotein
(BSP) and osteopontin ( OPN) in emdogain-treated PDL cells by immunohistochemicl staining. Results:
Incubation of PDL cells with emdogain after 3 d significantly stimulated cell growth and DNA synthesis.
Emdogain enhanced the osteogenic potential of PDL cells by high expression of osteogenic diffe-rentiation
markers of BSP and OPN. Conclusion: The data indicate that Emdogain enhances cell prolife-ration and
promotes differentiation of PDL cells, which contributes to periodontal tissue regeneration .
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Figure 2 Induced PDLC stained by Alizarin red
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Figure 4 Human periodontal ligamen cell Figure 5 Rich rough endoplasmic reticulum (arrow)

Figure 7 Abundant mitochondria (arrow)

5) s HELTRT P J5E IR0 B T T L 2 RO AR N ok
I R U0 B OB A 5 i e P ) AL 2 [ (B A )=
ARHEZ FY BER LS54 (P 6) s AR BRI 2, R ]
WK A e B (B T) .



HRORGEK 45 ol i S A A A A 5 200 M 2 4 2 R £ AR ST F 5

.9.

2.4 emdogain Xf PDLC H#EHE H P H HRKIBM
M (K8 F9)

BSP.,OPN 7E IE % PDLC } Emdogain 4t ¥ J5
PDLC "} 33k, M 2% ] DL A5 35 68 B M S, {H Em-
dogain 4b 35 PDLC Z {4 iR

3 i

ARG T H B RAE 5 s A TR B A
L AVELE O J] I 2 R i R A T LU R Y A

50 pm

(RGP RS URAIRER AL TR o o/ NN F 7 NN TR = g
ARREB N F AL W EE . B AR
A 2 DT A NG A 1) S R R o, T
Sharpey” s £F 4, I 0] WL J8 15 20 I RS 1 T 40 i
1113 2 J: o S L VR A T A 2 41, 9 O L
25 2 20 2R PN I D 2T A A A R 0L SR R R OE
BOF S B0 S B 2 A, 2y T A [ o ] A P A
ARSI o b2 i 2 Py T AT S O 5 R A
A T H 45 52 B R

50 pm

& 8 I1E% PDLC OPN, BSP %t fn
Figure 8 Expression of OPN and BSP in PDLC

50 pm

50 wm

B9 emdogain 4b¥Ij5 PDLC OPN, BSP 3 &
Figure 9 Expression of OPN and BSP in PDLC induced by emdogain

emdogain J& — B i Ak 1Y il Bk 5 2R 1, 8 Il R
B EEA TR T ARG AR B0 28 =R R
82, ] LU HE 27 R - i B A, HE R B A R R 26
LT 5F A A 400 A B AR AR R R R
il 0 7 2 R vh R ARl B T A 2R S, H R
2 I RN R A B EG B Rz AR B ( Hertwig ™ s epithelial root
sheath ) P J22 2050 207, T 408 30k 2 488 200 i 14 344 5 1
WAL A9 BT B, B e IS I b i B 2 B 3R, O

O 2R 1) B R A Y R A R R S OE A
01 8 N L AN U R N . 2
emdogain ] {ig 7 5F J [l 20 i i B 8 A AR EE Y
FIk 3% 5 Rl Rk S5 AE 6 2 A AN )V AR ABL
Rincon %" 3 of V& b 1 4 6 8 % B, 4E em-
dogain f FI T, 2 J& 1k 20 it 0 3 39 5 5 3 4% 2 952 4
X, Y emdogain A] BEH 1 i1 2 Ji] JE 240 it %) 3% B
i fie 2 B 15 1 B 5 o AT IEE R ALY emdogain



om ok o ¥ Ml (O BEO¥ R )
- 10 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.44 No.1 Feb. 2012

AL i ZF Ji) B A B Y 4 5, 5 H. emdogain Kb 3 ZH 1Y
G, % (DNA & J5 1 89 40 H B 5 | 43 o) BE IR, S%
(DNA 5 B 240 M0 B i /20 B ) T e, S e 4 Ji 6 5
15 1 W 5 58 48 X ( proliferation index) [ f1 45 DNA &
B (S) \DNA &5 RS I (G, ) M 22 70 245 (M) 1Y
MR S o e, B (S + G,M) % ] TR o Daven-
port 45" UBF 5% % B emdogain T L w2 I 40
0 A A R T ) B R T, DT A ] T 2F A A
LG 5c o 46 AR T, T A A T R o

REL T P J5 ) 2 3 J 8 e Az R B i
YT, 1M emdogain 2b 32 4 Jifd B G245 ke W% vk B
SR 20 L g = T ML PN BT 0 R 3k, OB AR ok i
¥4 Z R AN AR R A0 A R 1 SRR RE %, 2F T
R A A T ) B 3 BR AR 25 o

AR S 25 R S W], emdogain BEfiE 7 24 Ji] JIE 40 i
WO 5E A0 AR S T A A OC R R e A A
B 38 R 238, AT AT LA B emdogain 15 F J&] 24 41
AR AT REAE .
EESdN

[ 1] SakallioSlu U, Asikgsz G, Ayas B. Healing of periodontal defects
treated with enamel matrix proteins and root surface conditioning:
an experimental study in dogs[ J]. Biomaterials, 2004, 25(10) :
1831 - 1840.

[ 2] Sculean A, Schwarz F, Becker J, et al. The application of an
enamel matrix protein derivative ( Emdogain) in regenerative peri-
odontal therapy: a review[ J]. Med Princ Pract, 2007, 16(3):
167 - 180.

[ 3] Mellonig JT, Valderrama P, Gregory HJ, et al. Clinical and histo-
logic evaluation of non-surgical periodontal therapy with enamel
matrix derivative; a report of four cases [ J]. J Periodontol, 2009,
80(9): 1534 - 1540.

[ 4 ] Sculean A, Windisch P, Szendrsi-Kiss D, et al. Clinical and his-
tologic evaluation of an enamel matrix derivative combined with a
biphasic calcium phosphate for the treatment of human intrabony
periodontal defects[ J]. J Periodontol, 2008, 79 (10);: 1991 -
1999.

[ 5] Lekic PC, Rajshankar D, Chen H, et al. Transplantation of la-
beled periodontal ligament cells promotes regeneration of alveolar
bone[ J]. Anat Rec, 2001, 262(2): 193 -202.

[ 6 ] Robinson C, Brookes SJ, Shore RC, et al. The developing enamel
matrix; nature and function[ J]. Eur J Oral Sci, 1998, 106(1) .
282 -291.

[ 7 ] Hakki SS, Berry JE, Somerman MJ. The effect of enamel matrix
protein derivative on follicle cells in wvitro [ ] ].
2001, 72(5): 679 —687.

[ 8 ] Spahr A, Hammarstrom L. Response of dental follicular cells to

J Periodontol,

the explosure of denuded enamel matrix in rat molars[ J]. Eur J
Oral Sci, 1999, 107(5) : 360 —367.

[ 9 ] Rincon JC, Haase HR, Bartold PM. Effect of emdogain on human
periodontal fibroblasts in an in vitro wound-healing model[ J]. ]
Periodontal Res, 2003, 38(3) : 290 —295.

[10] Davenport DR, Mailhot JM, Wataha JC, et al. Effects of enamel
matrix protein application on the viability, proliferation, and at-
tachment of human periodontal ligament fibroblasts to diseased root
surfaces in vitro[ J]. J Clin Periodontol, 2003, 30(2): 125 -

131.

(2010-11-16 Y f)

(A HH £ )

T B SRR 50 < R DR B

2011 4F 12 A 1 H fy P FE AR R 25 590 B 28 -+ T R R
B AR 227 A AL T G R Y T i I EE 2R AT, N
BILZ B iR SR B AR S DR vh 0 A By 448 AT
5T BR 2% 3R B IF S a2 AL

EEARFEZSBZRRK 2EAKEFKE S, PHE
i A2 R WA SLAF U I R R AL . B RO R
T A T AR A IR T L B AR P R R
S5 R R AR Z2 9T 4L 100 AR AHH R T AR AL .

VBN 35 2 307 PR 2 % 58 3K BRJUBE N 20 fHE 20 40 48
AR 0™ Bl PR T A, 80 AU EFF R £ 17 Bk
PR A —— IR IR B PRI IRAF AR E T, R T 1988 4
3 H 10 H BTy B i 3 ORIl v 0 aa A R L, B D < i
WAL B IR E I B AR AR T B
RTTHR o TRONBREZ N — L BB I BB T 2 F

Zer B R 55 T 0 0B 2R R 2 A
i R PR 1 AR 2 FR N 3

ST BR 28 AE AR 2GS U, SR R AR 2o X R
EWMRE B O, EW R EME Ml . LAENRSTREP T
HERFE RS Iy, 1 — 55 — MR w7 PR 5E T v A IR HE A%
B, e L 5 A5 R . A IR SRR AR T R R RE
N R e, A2 50 AN, o [ KRN 28 BT TR .

F S e (] 58 44 7 2 0 R DU A AR T 0 5 = AR
AL R HE . RIS R 227 T 1985 4 6 A
R AR A 2> B ST, B P AR IR A A — KL R T I L3
Il 0 R BT 78 N AN BT — RE 4 R A
+o BATH 115 7 ALK BTESE

(kX XFHZER)



