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245 A0 22 EE QoA wAH
X o}+= Dulbecco’s Modified Eagle’s Medium
(DMEM, Gibco Co., USA)°] &A= 15
FEo ol o} o]5AS A A3
af 33 Al HstAt. AHE AotE fetal
bovine serum(FBS, Gibco Co., USA) 10% %}
8t A A (Penicillin G 10,000 units/ml ,
Amphotericin B 25ug/ml, Gibco Co., USA)
1%7} A 7}H Dulbecco’s Modified Eagle's

Medium(DMEM)©¢] £9¢] & 100mm %3
ok GAjol A 15 FEEE AMEE] X

FANHZ v S sl AT T /35919
2| QI Th FAoZ wold Imm?
o2 MASL, ASAHAFEAE MES sl
2L AE e ASEFAES doud
Imm?2. 2 AA3 & 60mm B FHA] 5~6
N Z27e 12A BEAHC 9 3087 37
C, 100655, 5% COz wjek7|o| A ) oFa}e]
HFHAl vhgel] 22 o] yEA FAHLEE
Hj kA7l & ZF mFHAIF 10% FBSSF 1%
A7 £3H DMEM 3nlS #H7}skSith
G EzZo] FAE w7t 2~-39 7HHC

S kel
Z A <

a1 =

L

p
o
T

2 W e maaAc dAAEZo A
H T ujtHL A AT 23 HAF F, 025%

Trypsin/EDTA(1 X, Gibco Co, USA)E o] &

sto] Al xEujoF HAlel #2d AxE B

A

71 % 60mm A ujFE Pl T
o ol & A|Z o] ZRT F2)o] YEeld w7t
A 2~39 7407 woedy A
1:3~49] H&2 AlYsAnt. & M=
4~83] Al A2AFEAEG XF<U
WA EE o] &3t th

2. MTT assayof| 2|8t MZEMT FH
5~83] Adujdst dAAEZ] 224+

EAxe} AFANAEE trypsinC 2 A2l g

s dFAFIE NE

3
X

FE AHo] 24-well
plate®] welld 1x10te] MEZE EF3 5 19



W74 Fatel 20, 50mM]
A7bshel WglolA] 5AFe A%
I A3k % 103, 104, 105mU/19)
Arhstel 18A7HE BHe) gl
wlostolth FAEA ge MEE
A3 g2 A AL, A el
welldll 713tk o]o]A] 24-well
plateo] F-25lo] 9l HEe] FE Fohu]
flal A=A g 3- (4 5-
dimethylthiazol -2 -yl) -2, 5 -diphenyl tetra-
zolium bromide$ % (MTT, Sigma Co., LO.,
USA )200u & ZF wello] H71eE & 3A7F &
b AlEuFe AASATE AEuiek F uiok
A A AT 2004 ¢ dimethyl sulfoxide
(DMSO, Sigma Co, USA)E F7tste] A

1

H formazan AA L &A1 T 96-well
plate’y 2 %%t Plate® & TE T

ELISA #4]7](Model ETY-96, Toyo instru-

ments Inc,, Tokyo, Japan)Z 3} 570nmol Al
TATE A5 v Adnith N EZEA

H o-L-& T
B gz 9ikgs AEsy, 4 49
2 43] wrE-ste] AASS T

3. wlA ghdzt

A FANA E9} A FEAES] F WL
Aoke 7HHAeZ =437 Y8t hydrox-
yproline 2] ?:L%k% =43 2zl Al
1x10%9] MESZE 60mm plated] EF3 &
20, 50mM 9] EEGS Hrlate] koA 5

[e k=1
Aot MEutS AAFAT. IF 103,
104, 105mU/19] Q1&dS FH7tato] 48/\1@
ot serum-free mediumol 4] i F3E & wj k3t
AEE FASAT Mg v Aol '—;'ZTO [
A A7) 98] 1,500rpmoll A 587 44
2213 & 10N HCl 3l H7bsty, 7z AlE
+ trypsin-EDTAZ #2|A1A YA #2833

T

A

ol

A= e A AT 6N HCl 3nS H7FHA
T} 110C oA 10-24A17F 7HERa] A7) ohe
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Stk 1.2m 9] Ehrlich®¥hg Al<FS Yol 412
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I 1 Effects of glucose on cell activity of gingival fibroblasts

Concentration OmM (control) 20mM 50mM
Cell activity 100,00£1.10 123.84+4.92* # 12158+12.8*
* ¢ Significantly different from the control (p<0.05)
# : Significantly different from others test group (p<0.01)
Data were expressed as mean(%)+SD.
i 2 Effects of glucose on cell activity of PDL cells
Concentration OmM (control) 20mM 50mM
Cell activity 100.00£0.18 98.45+1.28 99.13+1.37
* ¢ Significantly different from the control (p<0.01)
Data were expressed as mean(%)+SD.
it 3 Effects of insulin on cell activity of glucose-pretreated gingival fibroblasts
Glucose
20mM 50mM
Insulin
I X (control) 100.00£3.97 100.00£10.60
10°mU/1 103.03x£4.74 102.94£5.00
10'mU/1 10253227 10693351
10°mU/1 10295527 104.86 £2.55
Data were expressed as mean(%)£S.D.
IX: No insulin
I 4 Effects of insulin on cell activity of glucose-pretreated PDL cells
Glucose
20mM 50mM
Insulin
I X (control) 100.00£1.30 100.00£1.34
10°mU/1 98.66+3.13 99.67%+1.30
10'mU/1 98.96+227 100.08£1.24
10°mU/1 99.08 267 99.82+0.33

Data were expressed as mean(%)+SD.
IX: No insulin
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I 5 Effects of insulin on collagen synthesis of glucose-pretreated gingival fibroblasts

Glucose
20mM 50mM
Insulin
IX (control) 100.00%£16.78 100.00£6.99
10°mU/1 127.04%35.78 166.74+598%#
10'mU/1 107.72+33.33 117.72+10.35*
10°mU/1 121.78+11.68 106.36£10.59*
* ¢ Significantly different from the control (p<0.05)
# : Significantly different from others test group (p<0.01)
Data were expressed as mean(mg/ml) =S.D.
IX: No insulin
it 6 Effects of insulin on collagen synthesis of glucose-pretreated PDL cells
Glucose
20mM 50mM
Insulin
I X (control) 100.00£8.70 100.00+1.04*
10°’mU/1 120.67+10.83 11551+1.20*
10'mU/1 108.50+25.57 37.71+1.63*
10°mU/1 216.19+5.80* 84.69+1.28*
* ¢ Significantly different from others test group (p<0.01)
Data were expressed as mean(mg/ml) =S.D.
IX: No insulin
10'mU/1 59 ded FoA] FAH o= (p<0.05) (3 6).
#olah fzel W Jé‘ Az 277k e
w%om, 10mU/e] Q&d FRoM 7MY B v. &2 « n#
Y S UrE‘rLH‘EiE} p<0.05) (£ 5).
ATANRS RIS omisl LEG Gt YUY ALZY A9 T
oz AW F 10mUAe AEAL A7 He WAL 407 Ao
@ Aol Wz e lﬂt«l Aede  2ANA G Fub g BRAfol
Fost o vl FATHOE Ko FF AMEE FETFS 7AL AFEAEY v
o] WA 4 S7HE EATHEPC0.05, 001). A FA Y B A AR B,
50mM glucosei A AFANAE A TFAES FAGtE AoZ AAHAAE
/el 46T SEANE 348 Gy AZEY YRRA ad e, e
Fﬂ%g»} WS A58 SEAH 8 To 9294, BANIe a4 A9
Ag wdd G4 7.%7} GEom, o 9% /AL AR ek,
10mU/19] d&€d FroA 74 wdF Frte] AA7E AfEE 714 Bt
T el %7 IEHE AYS HAY A AT, d WA Agste wWakE
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Azdge FH48 ZA7F FAAR §F  APr= Ohgist Johnson™ o] A2} of
S PAE AR ALREHT A A E4) AL dAety & F QAT 2Ego]
st A YA glycosylation &3S A AFRANA Z ] B =0 FFs HAA &
AL AL AR AAAT B dtke HollM e ke Apel7h HAE T
o], S7H8 collagenase= A Zol FAHAT  o# Holzh et AoRE P )
BebdsiA waAgE wddE #alsto FAIZ e TRk zpol ok ARERE HjA WOl fetal
AdAe FAA T 7l ry By EolH  bovine serum® H7F o Fo] o3k Ao ® A}
oHe ) Atz o] vhg2 FAAF Ll 9
A ek FHellA el FRFA A fol Iy FREFEAZ 3 Aol A 7
B3 AFolM BRHCR 2AHN e 4 ERAETE xRS 4% FaAITL
A7y b Zyetal daetlon w44 73t Weringer9} Arquilla’®, Goldstein'” <]
o7 ol Ad Fo A= 7HE st Aok A oE eyt
7P w2 E S 7H 2R YEsit 20, 50mM FE] ZEFO T 5UZF wjga}
TR FsAel A Hols ASAHAFEAESL o YRE FET ASHFEAEZS AF<
A FANA 2ol ot wdA FAd 3 collage- Al Ze] lEdS HIMA] AESAE 7
naseAFe] W37E FAAF Sl Fod e FEFel I dIAFAE Qledo] A
ALS & AR ARHT] wEel o] AT ARFEAES AFANAME BT AEgA
ol tig T2 FHete] 1 AAE 9 =l A dFE UAA g AR yE
How F&te Aol nwigFsidy & £ wrh
et uh | AN FRAE e wgd §A4
A7+e] A2AFEAEL} AFJANHEE Foll et AFZAAe= AZE 20mM FES
AFARS} DA #dH YL SHE ERTOR WES F dede AU AS
ABEZ A s29 AP FL257] e w9d gAFAAMe W3yt Ao (U
% u

B A9ATE VEAE Sudddd Ug  SmMEES EEEos Wk A9dt @
£ EEol 0mM SomMAA ASHRE  AF FAe Z7 deton 103muU/el
AZE AZZHESL Z7HE90, 2 22 Q%d FEdA Jue wdd PHEHE
2 sEAelot AZZHEA ddo} felF  HAn AFANAEe U wdd P4
Ael7k Gtk wE, AFAUAL ASE L amMEFEY TEZOR NIH F A&
20mM3} 50mMollA] o] A A Lo A5 H7Ee Al 103 10'mU/AS Cl&d
Al GFL vAA RE ACE vey,  FEAAE 393 FYFIA st A
7 E£E2Y FEAoldl AZBAEA deld o gou 10mUAY A& FEAE
£ fo@ Aozt gtk wed Mzde @4 wdd FHPe Z1E mye
SraAde] TEY FEo oF AEZ  somMe] EETOR WP F A4VL
HEel Aot gl AOE ATHM, B A9olE 10mUAY S FEAAE
EEge] B wgol 2AP BE F 9 2RF Pl Ao 10mU/Y 5
B AL ¢ 4 AN A9 ARE ALY mdAE @AF wdd e Ba U
FRAZF TGl o 2H8A% 9% @k oY ak® w9l 4Pl 10mUA
S WAL WY AFAYAE ARS o 9 A%d FEANE o HEEE A%
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-Abstract-

Effect of Glucose and Insulin on Human Gingival Fibroblasts and
Periodontal Ligament Cells

Hee-Ran Han, Eung-Tea Kim, Hyung-Keun You, Hyung-Shik Shin
Department of Periodontology, College of Dentistry, Wonkwang University

Diabetes mellitus is a systemic disease with profound effects on oral health and periodontal
wound healing, Uncontrolled diabetes adversely affects surgical wound healing and is often associ-
ated with abnormal proliferation of fibroblasts. Human gingival fibroblasts and PDL cells were
chosen because they are intimately involved in periodontal therapy and are important for the suc-
cess of surgical procedure such as guided tissue regeneration,

The aim of the present study was to elucidate whether cellular activity and collagen synthesis
by glucose pre-treated human gingival fibroblasts and PDL cells are influenced by insulin, and
whether healthy cells differ from glucose treated cells,

Cells were cultured with DMEM at 37C, 5% COz, 100% humidified incubator. To evaluate the
effect of glucose on gingival fibroblasts and periodontal ligament cells, the cells were seeded at a
cell density of 1X10* cells/well culture plates and treated with 20 and 50mM of glucose for 5
days. Then MTT assay was carried out., To evaluate the effect of insulin on glucose-pretreated
cells, the cells were seeded at a cell density of 1X10* cells/well culture plates and treated with
20 and 50mM of glucose for 5 days. After incubation, 103, 10* and 10°mU/] of insulin were also
added to the each well and incubated for 2 days, respectively. Then, MTT assay and collagen
synthesis assay were carried out,

The results indicate that cellular activity of gingival fibroblasts significantly increased by glucose
while periodontal ligament cells were unaffected and cellular activity of gingival fibroblasts and
periodontal ligament cells were unaffected by insulin,

Collagen synthesis of gingival fibroblast with 20mM glucose and insulin unaffected, but 50mM
glucose and insulin increased than control. Collagen synthesis of periodontal ligament cell with
20mM glucose and 10°mU/] insulin significantly increased than other groups and 50mM glucose
pretreated PDL cells significantly increased at 10°mU/] insulin but decreased at 10*mU/] insulin.

Our findings indicated that these cell types differed in their growth response to glucose, and
the increase in collagen synthesis was significantly raised at insulin level of 10°mU/l in gingival
fibroblasts and periodontal ligament cells except 20mM glucose pretreated periodontal ligament

cells,
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