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국문초록
손상 받은 치주 조직의 치유과정은 치주인대 섬유 모세포의 세포 활성도에 영향을 받는다. 또한 치유과정 중 치주인대 섬유
모세포간의 재부착이 이루어져야 한다. 본 연구의 목적은 표피성장인자가 치주인대 세포의 증식과 부착에 미치는 영향을 알
아보는 것으로 이를 바탕으로 향후 완전 탈구된 치아의 보관용액이나 재식전 처리제로서의 표피성장인자의 효용성을 고찰해
보기 위함이다. 발치된 사람의 제 1소구치에서 치주인대 섬유모세포를 채취 및 배양한 후, 세포독성을 및 세포의 최고 활성도
를 평가 하기 위해 MTT assay를 시행하였다. 표피성장인자가 첨가된 실험군과 대조군의 세포증식의 차이를 비교하였고,
western blot을 통해서 세포 부착에 관여하는 섬유결합소의 발현을 실험군과 대조군을 통해 비교하여 다음의 결과를 얻었다.
표피성장인자는 치주인대 섬유모세포에 대하여 세포독성을 보이지 않으며, 최고의 활성도를 보이는 농도는 10ng/ml였다. 또
한 치주인대 섬유모세포의 배지내 증식정도는 10ng/ml의 실험군에서 대조군에 비해 유의하게 높았다. 세포간 부착에 관여하
는 섬유결합소의 발현율이 실험군에서 대조군에 비해 유의하게 증가하였다. 본 연구를 통해 표피성장인자는 치주인대 섬유모
세포의 재생을 촉진하며 따라서 완전 탈구된 치아의 보관용액이나 재식전 처리제로 사용될 수 있음을 시사한다.
주요어 : 표피성장인자, 섬유결합소, 치주인대 섬유모세표, 치아 완전탈구

prognosis. PDLFs play an important role in peri-

Ⅰ. INTRODUCTION

odontal regeneration. Thus, the early recruitment
The tooth avulsion constitutes 0.5%~16% of all

and restoration of fibroblasts in periodontal injury,

traumatic injuries to permanent anterior teeth1). The

and the accelerated repair of periodontal ligament

successful replantation of avulsed tooth depends on

are regarded as critical events for successful peri-

the existence of viable periodontal ligament fibrob-

odontal regeneration4-7). Previous studies also have

lasts(PDLFs) that are capable of proliferation over

suggested that successful periodontal regeneration
requires the intimate reattachment of periodontal

2,3)

the denuded damaged root surfaces .
Therefore, in the case of periodontal injury from

ligament cells5,8,9). Recently, with the development of

tooth avulsion, the maintenance of viable PDLFs

microbiology, growth factors that act on tissue heal-

would be the most important factor considering the

ing have been applied to the field of tissue regeneration10).
Polypeptide growth factors(PGFs) represent a
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group of biologicals that have a high potential to be
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used as the chemotactic and mitogenic stimuli to
specific cells with measurable numbers of cell-surface
receptors to these factors11-13). PGFs resemble hor-
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mone in structure and function. However, recent

2) Periodontal ligament fibroblasts(PDLFs)

studies have indicated that their sites of synthesis

Human PDLFs were obtained and cultured from

and means of transport to specific target cells are

the explant tissue of human healthy periodontal liga-

more variable than their true hormonal analogues.

ment taken from several first premolars that had

Most of these factors are released in a continuous

been extracted for orthodontic reasons.

14)

manner to diffuse to the target cells .
There are various PGFs: epidermal growth factor

2. Experimental methods

(EGF), platelet-derived growth factor(PDGF), transforming growth factors(α
, βTGFs), insulin-like growth

1) Cell preparation
After removing calculus and plaque out of premolar

factors(IGF Ⅰ&Ⅱ).
EGF has been studied in many aspects since had

in mouth, it was extracted and rinsed 3 times with

been found at the process of nerve growth factor

Hanks’balanced salt solution(HBSS) to remove the

(NGF) purification. EGF is known to be mainly se-

blood clot of root surface. The periodontal ligament

creted from major salivary glands and stimulates the

tissues from the middle third of the roots were

growth of most tissues. One of earliest findings with

minced, put in culture dishes and incubated in α-

respect to the in vivo effects of EGF was the preco-

MEM with 10% fetal bovine serum(FBS), 100mg/ml

cious eyelid opening and early eruption of incisors in

streptomycin, 0.5mg/ml amphotericin-B, and 100

the neonatal rodents15). As indicated earlier, a vari-

unit/ml penicillin at 37℃ in a humidified atmosphere

ety of mesodermal cells have been shown to respond

of 5% CO2 - 95% air. The media was changed every

to EGF, including corneal endothelial cells, vascular

3 days until dense single cell layer was gained. After

smooth muscle cells, chondrocytes, and fibroblsts.

outgrowth cells reached confluency, they were

Fibroblasts and perhaps endothelial cells respond to

trypsinized with 0.25% trypsin-EDTA in PBS for seco-

EGF with increased production of cell surface protein

ndary culture. Cultures were maintained until con-

or fibronectin which is the ground substance required

fluency and passed at 1:4 split ratios. All the experi-

16)

for normal growth and differentiation . Several re-

ments were done in cells within five and seven pas-

cent reports have described some of the possible in

sages.

vitro effects of polypeptide growth factors on periodontal ligament cells4,17,18).

2) Cell toxicity test

The purpose of this study was to evaluate the ef-

3-(4,5-dimethyl-thiazole-2-yl)-2,5-diphenyl tetra-

fects of EGF on the proliferation and attachment of

zolium bromide(MTT) assay, usually used as cy-

PDLFs and to verify the efficacy of EGF as a storage

totoxicity test, is the method to evaluate viable cell

media or pre-replantation conditioner of traumatical-

proliferation. MTT test uses the principle which

ly avulsed tooth.

tetrazolium salt be reduced by mitochondrial reducing enzyme(succinate dehydrogenase) so that the

Ⅱ. MATERIALS AND METHODS

toxicity of viable cells and cellular differentiations
can be measured. The reduced tetrazolium salt is

1. Experimental materials

converted into colored water-insoluble formazan salt,
and it can be evaluated spectrophotometically once

1) EGF

the MTT-formazan has been dissolved in an organic

Human recombinant epidermal growth factor(ea-

solvent.

�

syf , Daewoong Pharm Co. Ltd. Korea) is the bio-

In this study, the PDLFs were cultured in media

chemical synthetic material which has same struc-

containing 0, 0.1, 1, 10, 100ng/ml of EGF. About 104

ture and equivalent activity of human EGF. For in

PDLFs were grown on a 96-well plate in 200 ㎕ α
-

vitro study, EGF was dissolved and diluted with 0.1
M phosphate buffered saline(PBS) and 100ng/ml
EGF stock solution was made. It was then diluted to
different other concentration before experiment.

MEM/10% FBS for 3 days. When PDLFs were fully
filled in assay plate, the culture media was replaced
with 200㎕ α
-MEM/2% FBS containing 0, 0.1, 1, 10,
100ng/ml of EGF. Cell proliferation was measured by
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MTT assay every 24 hrs for 3 days. Every 24 hrs the

For western blot analysis, protein extracts were re-

culture media was replaced with 200㎕ of fresh medi-

solved by 6% SDS-polyacrylamide gel (Bio-Rad Co.,

um and 50㎕ MTT and incubated at 37℃ in culture

Hercules, CA, U.S.A) at 80 volt for 12 hrs and

incubator for 4 hrs. The purple formazan product

transferred onto nitrocellulose membrane(Bio-Rad

was dissolved in 200㎕ of organic solvent for 5-10

Co., Hercules, CA, U.S.A). The blot was incubated

min at room temperature. The plate was read on a

in a blocking solution containing 5% dry milk on

spectrophotometer(ELISA reader) at 570nm and

phosphate buffered saline plus 0.1% Tween-20

630nm. The optimum EGF concentration that showed

(Sigma Chemical Co., St Louis, U.S.A.) at RT for 2

no toxic effect and maximum proliferation of PDLFs

hrs. The blot was then probed with the primary anti-

was determined from this assay.

body (rabbit polyclonal antibody of fibronectin)
overnight at 4℃, followed by detection with horse-

3) Experimental grouping

radish peroxidase conjugated secondary antibody

Control group was incubated in α-MEM/2% FBS

(Santa Cruz Biotech Inc., U.S.A.) and ECL Western

without EGF. And experimental group was incubated

Blotting Detection System (Amersham Co., Arlington

in the same media containing 10ng/ml EGF, which

Heights, IL, U.S.A). The blots then were exposed to

was determined from MTT assay.

a film in the dark room. Degree of fibronectin expression was evaluated with band intensity on the film
using MetaMorph Analyzing System (Universal

4) Proliferation rate of PDLFs
4

Imaging Co., U.S.A.).

About 2×10 cells were plated on culture dishes
containing α-MEM/10% FBS and were incubated

6) Data analysis

overnight to allow attachment prior to the addition of
EGF. After 24 hrs of incubation period, fresh α-

Statistical significances of differences between

MEM/2% FBS containing 10ng/ml EGF was replaced

groups of observations were tested using the Kruskal-

in experimental group and same media without EGF

Wallis and Mann-Whitney test at 95% significance

was replaced in control group. Not to alter the con-

level.

centration of EGF, this assay was performed without

Ⅲ. RESULTS

change of culture media for 5 days. At 1, 3 and 5 days
of incubation, cells of both groups were harvested

1. Cell toxicity test

by trypsinization and counted in a hemocytometer
(Superior Co., Germany).

From the MTT assay, there was no cellular toxic
5) Fibronectin expression (western blot)

effect of EGF on PDLFs(Table 1, Fig. 1). And maxi-

After incubating period of 3 days in control and ex-

mum cellular proliferation was reached at 10ng/ml

perimental group, cultured soup was used for west-

EGF on 2nd and 3rd day of MTT assay, but there was

ern blotting experiment. The protein concentration

not statistically significant. From this test, the con-

was determined using BCA protein assay. It was

centration of EGF for the following cell culture study

then mixed with sample buffer containing SDS and

was determined at 10ng/ml, which showed maximum

β
-mercaptoethanol and was boiled at 95℃ for 5 min.

PDLFs activity.

Table 1. Result of MTT assay with EGF on the proliferation of hPDLFs.

Concentration of EGF
(ng/ml)
0
0.1
1
10
100

after 2 days
0.779 ± 0.035
0.709 ± 0.019
0.721 ± 0.097
0.803 ± 0.082
0.662 ± 0.050

397

Absorbance (Mean ± SD)
after 3 days
0.771 ± 0.039
0.986 ± 0.040
1.078 ± 0.099
1.144 ± 0.074
0.686 ± 0.026
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2. Proliferation test

3. Fibronectin expression

PDLFs proliferation of control and study group was

After incubating control and experimental group for

compared on 1st, 3rd and 5th day of incubation. The

3 days, cultured soup was used for protein analy-

proliferation of experimental group, cultured in the

sis(western blotting experiment). The expression

media containing 10ng/ml EGF, significantly in-

rates of fibronectin acting on PDLFs attachment

creased from baseline at 1st, 3rd and 5th day but not

were compared to evaluate the effect of EGF on at-

significant in control group. The degree of prolifera-

tachment. Fibronectin expression was significantly

tion of experimental groups was significantly en-

increased in the media

st

rd

hanced on 1 , 3

th

and 5

days compared to that of

containing 10ng/ml EGF

compared to control group(Fig. 3, Table 3).

control group(Table 2, Fig. 2).

Fig. 1. Result of MTT assay with EGF on the proliferation of hPDLFs.

Fig. 2. Comparison of proliferation between control and
experimental groups.

Table 2. Comparison of proliferation between control and experimental groups (unit:105).

Concentration of EGF
(ng/ml)
0
10

Baseline
1.94 ± 0.10
2.07 ± 0.06

number of cells (Mean ± SD)
after 1 day
after 3 days
3.07 ± 0.21
6.73 ± 0.36
6.00 ± 0.39*#
12.7 ± 0.30*#

after 5 days
10.00 ± 0.51
16.20 ± 0.24*#

* Statistically significant from baseline at p<0.05
# Statistically significant from 0ng/ml at p<0.05

Table 3. Effect of EGF on fibronectin expression with the

method of western blot.
Densitometric analysis (Mean ± SD)
EGF(-)
EGF(+)
soup(㎛2)
11.506 ± 1.55
18.848 ± 0.468*
* Statistically significant at p<0.05

Fig. 3. Effect of EGF on fibronectin expression of PDLFs.
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In order to obtain successful regeneration of injured

Ⅳ. DISCUSSION

PDL tissues, clinical approaches have been attemptThe periodontal ligament is a specialized connec-

ed to accelerate the proliferation of healthy PDLFs

tive tissue having functions to attach the tooth to the

with PGFs which locally help tissue repair as the
conventional storage media has limitations29).

19)

alveolar bone . Fibroblasts, the major cell type of
periodontal ligament, form a heterogeneous popula-

Extracellular matrix(ECM) is important in growth,

tion that can differentiate into either cementoblasts

maintenance of morphology and function of cells. It

or osteoblasts, depending on needs and conditions20).

also may regulate the interaction of different cell

Periodontal ligament is a dense connective tissue be-

types30). Fibronectin and Laminin are types of ECM.

tween the root cementum and the alveolar bone that

Fibronectin modulate intercellular attachment of

holds the tooth and maintains the structural integri-

PDLFs and it was reported to have cellular specifici-

ty of this mineralized tissue and has a role in accel-

ty and bind to the specific surface receptor of cell. In
other words, fibronectin promotes attachment,

21)

erating injured tissue repairments .
Proper periodontal tissue regeneration could be

chemotaxis and growth of mesenchymal cells and in-

achieved by replantation within 30 min after trau-

hibits epithelial cell adhesion and growth. Laminin

matic avulsion of tooth or by placing the tooth in a

promotes adhesion, chemotaxis and growth of epithe-

suitable storage medium until the patient could be

lial and endothelial cell and inhibits fibroblasts adhe-

seen by a dentist for replantation . The optimal

sion and growth31). This shows that laminin and fi-

storage medium should be able to preserve the via-

bronectin act oppositely with cellular specificity. In

bility, mitogenicity and clogenic capacity of the in-

vivo study, fibronectin has been shown to stimulate
wound repair probably by preferentially stimulating
the attachment, growth and matrix production of fibroblasts, suggesting that fibronectin may induce regeneration of PDLFs11,21).
In this study, the effects of EGF on the proliferation and attachment of PDLFs were evaluated to
verify the efficacy of EGF as a storage media or prereplantation conditioner of avulsed tooth. From this
study, EGF has no toxic effect on PDLFs, and the
optimal cellular concentration of EGF on PDLFs was
determined at 10ng/ml. Matsuda et al. reported that
mitogenic effect of PDLFs was increased at 10ng/ml
EGF22,32). Carpenter and Cohen reported that the concentration of hEGF in human saliva ranged from 617ng/ml33). Proliferation rate of experimental group,
cultured in the media containing 10ng/ml EGF, was
significantly increased from baseline at 1st, 3rd and 5th
days in the proliferation test but not significantly increased that in control group. The degree of proliferation of experimental groups on 1st, 3rd and 5th days
was significantly enhanced compared to that of control group. The expression rate of fibronectin functioning on PDLFs attachment was compared to evaluate the effect of EGF on attachment. The expression of fibronectin was significantly increased in the
media containing 10ng/ml EGF compared to that of
control group. We can be suggested that EGF in-

22)

jured PDLF and their progenitors. The quick repopulation of denuded root surface with PDLF and the
prevention of osteoclasts attaching the cementum
would be essential for good prognosis23).
The frequent complications following replantation
of a tooth are inflammatory and replacement root resorption, which often leads to the loss of tooth24).
Replacement resorption is an irreversible process
that is related to the death of periodontal ligament
cells and cementum. Replacement resorption occurs
when the damage to the periodontal tissues has
caused an area of resorption that is not healed by
secondary cementum but by the bone. Osteoblasts
directly form bone tissue on the dentine at the root
surface and the tooth becomes involved in the remodeling process of the alveolar bone which is progressively resorbed.
The important factors that may affect replacement
resorption are extra-alveolar time and storage condition of avulsed tooth, especially dry storage time25).
Studies have shown that storage conditions and type
of storage media affect the viability of periodontal
ligament cells26-28). Exposure of PDL cells to saliva
lead to reduce a clogenic capacity of only 1.5% and
cold milk or cold HBSS to 3% by 60 minutes, while
these media maintains the vitality of PDL cells for
several hours8).
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creased the expression of fibronectin and may affect

3. Andreasen JO, Reinholdt J, Riis I : Periodontal

the regeneration and reattachment of injured PDLFs.

and pulpal healing of monkey incisors preserved

In conclusion, EGF had no toxic effect on PDLFs.

in tissue culture before replantation. Int J Oral

And EGF effectively accelerated the cellular prolifer-

Surg, 7:104-112, 1978.

ation and the intercellular attachment of PDLFs.

4. Matsuda N, Lin W-L, Kumar NM, Cho MI :

Additional research is needed to verify the effects

Mitogenic, chemotactic, and synthetic responses

of EGF on the micro-structure of PDLFs and on the

of rat periodontal ligament fibroblastic cells to

regeneration and attachment of PDLFs to the trau-

polypeptide growth factors in vitro. J periodontol,

matic tooth injury in vivo.

63:515-525, 1992.

From this study we could conclude that EGF had

5. Nyman S, Gottlow J, Karring T : The regenera-

no toxic effect on PDLFs. The maximum cellular pro-

tive potential of the periodontal ligament. An ex-

liferation of PDLFs was reached with 10ng/ml EGF.

perimental study in the monkey. J Clin Perio-

This concentration of EGF enhanced the proliferation

dontol, 9:257-265, 1982.

of PDLFs with statistical significance(p<0.05). From

6. Egelberg J : Regeneration and repair of periodon-

the protein analysis, 10ng/ml EGF increased the ex-

tal tissue. J Periodont Res, 22:233-242, 1987.

pression of fibronectin out of PDLFs participating in

7. Isidor F, Karing T, Nyman S : The significance of

intercellular attachment with statistical signifi-

coronal growth of periodontal ligament tissue for

cance(p<0.05).

new attachment. J Clin Periodontol, 13:145-150,
1986.

Ⅴ. CONCLUSIONS

8. Lekic PC, Kenny DJ, Barrett EJ : The influence
of storage conditions on the clonologic capacity of

The present study demonstrated the effect of EGF

periodontal ligament cells: implications for tooth

on proliferation and attachment of PDLFs. EGF was

replantation. Int Endod J, 31:137-141, 1998.

proved to have no toxic effect on PDLFs through

9. Lengheden A : Influence of pH and calcium on

MTT assay. To study the effect of EGF on prolifera-

growth and attachment of human fibroblasts in

tion and intercellular attachment of PDLFs, prolifer-

vitro. Scand J Dent, 102:130-136, 1994.
10. Terranova VP, Odziemiec C, Tweden KS :
Repopulation of dentin surfaces of periodontal
ligament cells and endothelial cells. Effect of basic fibroblastic growth factor. J Periodontol,
60:293-301, 1989.
11. Terranova VP, Wikesjo ME : Extracellular matrices and polypeptide growth factors as mediators
of functions of cells of the periodontium. J Periodontol, 58:371-380, 1987.
12. Schreiber A, Kenney J, Kowalski W : Interaction
of endothelial cell growth factor with heparin:
characterization by receptor and antibody recognition. Proc Natl Acad Sci USA, 82:6138-6152,
1985.
13. Matsuda N, Yokoyama K, Takeshita S : Role of
epidermal growth factor and its receptor in mechanical stress-induced differentiation of human
periodontal ligament cells in vitro. Archives of
Oral Biology, 43:987-997, 1998.
14. Almendral JM, Sommer D, MacDonald-Bravo H :
Complexity of the early genetic response to growth

ation rate and fibronectin expression of the control
and study group were compared.
1. EGF showed no toxic effect on PDL fibroblasts.
The highest proliferation was reached at 10ng/ml.
2. Degree of proliferation of PDL fibroblasts was significantly high for EGF study group at 10ng/ml.
3. No morphological difference was noted at 10ng/ml
between EGF study group and control group.
4. Expression of fibronectin participating in intercellular attachment was significantly high for EGF
study group at 10ng/ml.

REFERENCES
1. Andreasen JO : Etiology and pathogenesis of
traumatic dental injuries. A clinical study of
1298 cases. Scan J Dent Res, 78:329-342, 1970.
2. Andreasen JO, Hjorting-Hansen E : Radiographic and clinical study of 110 human teeth
replanted after accidental loss. Acta Odontol
Scand, 24:263-286, 1966.

400

대한소아치과학회지 32(3) 2005

factor in mouse fibroblasts. Molec Cell Biol,

colour atlas of traumatic injuries to the teeth.

8:2140-2148, 1988.

3rd ed. Munksgaard ; C.V. Mosby, 384-420,

15. Cohen S : Isolation of a mouse submaxillary

1994.

gland protein accelerating incisor eruption and

25. Boyd DH, Kinirons MJ, Gregg TA : A prospective

eyelid opening in the newborn animal. J Biol

study of factors affecting survival of replanted in-

Chem, 237:1555, 1962.

cisors in children. Int J Pediatr Dent, 10:200-

16. Raisz LG, Simmons HA, Sandberg AL, et al. :

205, 2000.

Direct stimulation of bone resorption by epider-

26. Patil S, Dumsha TC, and Sydiskis RJ : Dete-

mal growth factor. Endocrinology, 107:270, 1980.

rmining periodontal ligament cell vitality from

17. Lynch SE, de Casilla GR, Williams RC : The ef-

exarticulated teeth stored in saline or milk using

fect of short-term application of a combination of

fluoroscein diacetate. Int Endod J, 27:1-5, 1994.

platelet-derived and insulin-like growth factors

27. Lekic P, Kenny D, Moe HK, et al. : Relationship

on periodontal wound healing. J Periodontol,

of clonogenic capacity to plating efficiency and vi-

62:458-467, 1991.

tal dye staining of human periodontal ligament

18. Oates TW, Rouse CA, Cochran DL : Mitogenic

cells: implications for tooth replantation. J Perio-

effects of growth factors on human periodontal

dont Res, 31(4):294-300, 1996.

ligament cells in vitro. J Periodontol, 64:142-148,

28. Ashkenaz M, Marouni M, Sarnat H : In vitro vi-

1993.

ability, mitogenicity and clonogenic capacity of

19. Angelo M, David L : Characterization of fibrob-

periodontal ligament cells after storage in four

lasts derived from human periodontal ligament

media at room temperature. Endod Dent Tra-

and gingiva. J Periodontol, 61:103-111, 1990.

umatol, 16:63-70, 2000.

20. Aukhil MA, Simpson DM : In vitro differentiation

29. Samuel E, Gustaro R, Ray C : The effects of

of progenitor cells of periodontal ligament: an ex-

short-term application of a combination of platelet-

perimental study using physical barriers. J Clin

derived and insulin-like growth factors on peri-

Periodontol, 13:862-868, 1986.

odontal wound healing. J Periodontol, 62: 458-

21. Terranova VP, Aumailley M, Sultan LH :

462, 1991.

Regulation of cell attachment and number by

30. Kleinman HK, Klebe RJ, Martin GR : Role of col-

laminin and fibronectin. J Cell Physiol, 127:473,

lagenous matrices in the adhesion growth of cells.

1986.

J Cell Biol, 92:473, 1981.

22. Andreasen JO : Effect of extra-alveolar period

31. Bitterman PB, Rennard SI, Adelberg S : Role of

and storage media upon periodontal and pulpal

fibronectin as a growth factor for fibroblast. J

healing after replantation of mature permanent

Cell Biol, 97:1925-1931, 1983.

incisors on monkeys. Int J Oral Surg, 10:43-53,

32. Matsuda : Evidence for up-regulation of epider-

1981.

mal growth factor receptor on rat periodontal lig-

23. Oikarinen K, Seppa S : Effect of preservation

ament fibroblastic cells associated with stabiliza-

media on proliferation and collagen synthesis of

tion of phenotype in vitro. Archs oral Biol, 38:

periodontal ligament fibroblasts. Endod Dent

559-570, 1993.
33. Carpenter G, Cohen C : Epidermal growth factor.

Traumatol, 7:95-99, 1987.

Ann Rev Biochem, 48:193-216, 1979.

24. Andreasen JO, Andreasen FM : Textbook and

401

J Korean Acad Pediatr Dent 32(3) 2005

Abstract

THE EFFECTS OF EGF ON PROLIFERATION AND ATTACHMENT OF
HUMAN PERIODONTAL FIBROBLASTS

Jong-Eun Lee, Chong-Kwan Kim*, Seong-Oh Kim, Yun-Tae Kim�, Hyung-Jun Choi
*Department of Pediatric Dentistry, Department of Periodontology, College of Dentistry and Oral Science Research Center,

Yonsei University, �Daewoong Life Science Institute

In considering the healing process of injured periodontal tissue, healing rate would be influenced by the
cellular activity of periodontal fibroblasts(PDLFs). In addition, the reattachment among PDLFs should be
induced for healing process. The purpose of this study was to evaluate the effects of epidermal growth
factor(EGF) on the proliferation and attachment of PDLFs and to verify the efficacy of EGF as a storage
media or a pre-replantation conditioner of traumatically avulsed tooth.
Human recombinant epidermal growth factor(hrEGF) and human periodontal fibroblasts from first premolar were prepared. At first, MTT assay was done to evaluate the toxic effect on human periodontal fibroblast and the maximum cellular growth of EGF. Cellular proliferation rate was then compared between control group and 10ng/ml EGF added group. Also, western blot was done to evaluate the expression of fibronectin in both groups. The results were as follows:
1. From MTT assay, EGF showed no toxic effect on PDL fibroblasts. The highest proliferation was
shown at 10ng/ml EGF.
2. In 10ng/ml EGF added group, the degree of proliferation of PDLFs was significantly higher than that
in control group.
3. Fibronectin expression of EGF added group was also significantly higher than that of control group.
From this study we could conclude that EGF enhanced the regeneration rate of periodontal fibroblast,
which could be used as a pretreatment agent or a storage media for traumatically avulsed teeth.
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