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PMMA#IRS 8 Wi ozl 9397, =
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FAE Jetdle Aoz 48iA Ao (Smith} Bains
1955). wtolA2 9% ¢ % &1L Masamichi(1968)
d g3 Hg AMHU=H wholaz e o3 B
A FEE YO A T3 o2 WA Ak
24AZko] @EHT A2yl Hon ox]9 3
Pdo] FEche AW A HIo Bo] o4
=3 9K Kimura 5 1983, Reitz & 1985).
ZEgFAe gz PRI A F(de-
nture sore mouth) S ¥.27)2(Giunta 1976) X
79 228 AT Bl Y= Ao LA
Red, #H3e B3y JE4& PR FED
AZFe] v 57 f3 gL A77F AdHY
= vtolaz g g9 Wl 718 HYI e g
&2 A AHDoori 5 1988, a, b, Sanders 5 1987,
Shlosberg 5 1982, Truong$} Thomasz 1988).
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Ao A3 Ase AHEHED, A
7} olola gy} FHH AL ALS-3G2(Table D, %
#Ae) FEuEe Az A Ao Hggch(Table
2).
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}3}5=2] 91X &H(fiber reinforced plastic flask)
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1) 17 g

AFANEE A3 YU T vlay A%%
2] &-& A3 3} PBS(phosphate buffered saline) 9l
A2 8}A L, Petri dishel $74 £38% 23S A
AL blade® AHE-3te AEET F AE T
27 AeolA 1,500 r.p.m. 22 587 JART
3t} FEHE AAsY

Tissue culture flaskel Z2FHHE 20~307) ¥
40% fetal bovine serume] -8 ¥l FA (Dulbeco’s
MEM) & 1m¢ 1% F 37C, 5% CO. F2ZA
H| F3t ot

ZA Ao FAg st ¥ 10% fetal bovine se-
rum®] ¥ 3ne] v o2 uprl o Ao
A%E 223 gL QUL AAAL 2~3Y
o vd-g A AA] flaske] HHo| M2
A" 959 MErt TFd grbx wgsidch

2) 23 ¥}

0.25% trypsing ©|-83t<] flaskoll Al AXTE ¥
ANZT. AAE AXE GAEESY AEHE A
A F 1nlZ 1X10°70e] M X7t £PH =S =4
8l o2 flaskel EF314t.

ol2{§ o2 HfolMEE 108 Al F3ho
Aol Arg3tAt.

el AR wAe FFE BI3 8
At cover glassE ©l-&3tth. Cover glass=
ARE-EH71 Ao 121C, 208 §<F autoclaved A 4
=3} petri dish®l Adol] st dfobA
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Table 1. Denture resins used in this experiment.

Type ‘ Trade name Manufacturer
Direct curing Jet Lang Dental MFG Co INC, USA
Heat curing Vertex Dentimex Zeist, Neitherland
Microwave curing Acron MC G - C Dental Industrial Corp., Japan

Table 2. Curing method of materials

Resin Type

Curing method

Direct curing
Heat curing
Microwave curing

mixing powder & liquid(3: 1, W/W)
9 hours at 175°F

3mns at 500W microwave oven



Fo) NEF7F 1X10° cells/me7t HEE A3
cover glass Yol £ F cover glass 1) A|HE
42+ 1708 38k 37T, 5% CO, &2 04 393t
vlFslger] Mg 1Y, 3990 cover glass§ AW
H & E $27 Feulgeng4-& 21338l A|H F99
AEE FFFAT.

o] wf Ao JFFE ol FL HE= FoA
Win 932 dAe e Uwd] REHY
UM FMe] ofs) A THe) HUch o1BA
GFE e Hojol MNTHIAE P8 A3t A
TR AT MEHS] DNAE image analysis sys-
temsZ ©)]&3t} FRHo7 AT

Mzl DNAE ZA37) 930 cover glassE
Ao} 95% alcohololA LA & BEE M2
A 5N HCIZ 7583 AEA1A 89 rheesle
Y0731 Schiff reaction®E Feulgen B84% A3
sk ch

A o3 wgkEA

FAF R A SHFEAFA(BAS 20
00, Kontron, FRG) 9 TV camera$} analog - digital
WaINE E3kod 256709 Fx(grey leveD 2 EE
H+ grey image® WA ZT. & A7 & 3
28 37IE 0.40X0.40um(E3% 0.40um) IR
©h. Grey image® W= 733817 & £ (segmenta-
tion) o} &3k} M2} 2% 33 (binary image)
71&3H 43 (template image) 2 T34t 71
25E Juxg FANMUL ViEFE g
3] A#)9] grey image2 ¥ E B w73 3 =(mean
background grey value) &+ Al 3 2] 37 %)% (mean
nuclear grey value) & Z3393ch
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g vl 19, 3¢ 2dEg #EsIY.

1. MEZHE AH

H & E ¥4& A9stq Z8dv]7 stox] &
SR A3t Bt whek ME] Ho] TR
E717F s8R en &7 Auy 4FE s
AEY 7t FARE B 5 Aded A9 shy
QFFNY AEE AR FFS Wol AME7F B
ZHA FRey ARAA 1~2m FoiZ FH g
Axe dxrt 7Y Yegas o FYH2: 9
=7} ZaEel #FEPout HA AHe 2H)
AXHe ] ¥slel MAMEE FFE + ¢
AcH Figs. 1—3, 7—9).
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2. DNA 2t &%

AR A peakE ol F& AFTHE 2C2 slgon
2C9) 2¥) ¢ @ XS 4C, I 281 E 8Ce} kYTt
2C9) A FEe MEESL AEF719 GoG: phasedl
s 4CE GeM7]9l, 2C9} 4C Atel= S7]el
AFETL A3ET}. 2CY AC peakd] AES ¥
&) Wl Askensten $5(1989)2] 7)Fd] F3}lo
DNA histogram$ 27/ 8oz FE3go.

A1E(1) 1 80% o132 MEJL 2C peakE HA
30 20% U} X7} 2C9F 4C Alolo] AbR3H=
DNA histogram

A28 (1) : 60~80%4 ME7 2C peakE FA
31 20% ©)789) AXE7} 2C9 4C AFolol A &AL
4C peak® ¥/J3k= DNA histogram.

o)3s) £HNF 93 BEE Table 3% 2t}

1879 g27d @FHNITY S-G.M717}
15.47%, 14.85%% JeEllo] A1B(1)Joz B
FEHAL A7MEg A nlelagst e
S-G:M7I= 20.40%, 22.41%F YRR A28 (1)
o2 BFHANFigs. 4—6). 3QTANE =T
S 2} RE 7NN S-G.M7)7F 21.39~33.36
%E VR A28 o2 BRHEAH(Figs. 10—12).

HFA L gxTdMe 1959 38X E@oE
ol7t giiey AVEEY AAdw dolazg &
3} HAL 1989 397N Foren 2%
HH e 34 TN A3 M Ede) DNA T
€ A¥Ed AvkEoz oy Wile Ugdeut
AANER 4% I3 WV e AP
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Table 3. Cell cycle fractions(%) of cultured cell according to denture base resins

Time  (in days)
Group
1 3
co GGt 83.57 74.33
S-G:M 15.47(1) 21.79(11)
DC GG 78.42 63.36
S-G:M 20.40(11) 33.36(11)
HC GoGs 83.95 74.40
S-G:M 14.85(1) 23.39(11)
MC GG 74.35 75.70
S-G:M 22.41(11) 21.39(11)

CO : Control group,
HC : Heat curing denture resin,

DC : Direct curing denture resin
MC : Microwave curing denture resin

1 (Type I) : More than 80% of fibroblasts consist in GoG: and less than 20% in S-G: M phase
II(Type II) : Sixty to 80% of fibroblasts consist in Ge¢G: and more than 20% in S-G:M phase

Table 4. Mean nuclear area(um®) and DNA contents(arbitrary unit) according to denture base mate-

rials
Time  (in days)
Group
1 3
Co Area 1226.92 + 43.63 1252.79 + 53.67
DNA 27.52+ 1.15 27.54 + 1.46
DC Area 917.79 + 42.07 1086.79 + 43.75
DNA 27.52+ 1.18 31.73 £ 1.55
HC Area 1155.08 £51.73 1091.66 + 59.15
DNA 28.88 + 1.29 31.27+ 1.83
MC Area 1285.26 + 55.41 1303. 26 + 66. 16
DNA 31.73+ 1.46

CO < Control group,
HC : Heat curing denture resin,

B2y vlelazgy S FL A AgE B
v 2T A9 W3rt U (Table 4).
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Fox g 29 &M 7iE, drlde 3
Bol AMgEE oA FAEYH 9P #AE
Zte Aoz AR o} gt fiz JAE
FAG F 24A1300] BASHA A spiont ME
B9l F5o| s o] AL YR FHLT

DC : Direct curing denture resin,
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29.91+ 1.45

MC : Microwave curing denture resin

R 2 Qs 2AHY EEAE o] ZYHH ) o3
gHz7] W8 &, FEGHFAY formaldehyde]
A5l o FAE 4= Uch(Ruyter 1980).

7V Bol ALR-3a Q= A4 A'E PMMA
(polymethylmethacrylate) Bl d 22 FF)9} w2k
A T3 FFTEA g AFREFHT Ak @
-2 Z2M initiatord] benzoyl peroxided] °©|%
Z28E AA3A free radicals FHFL2ZN OF
A7t 71 AGste] Fio] o] Fo A n(Phillips
1982, Takamata 1987), #A715%-2 benzoyl pero-



xide7t A& 3stHoz we-g 4 glong
A o] EFE tertiary amine®| benzoyl pero-
xide®l 2H8-8}9] free radicale FATLEA 9
3o dojdtHRoss F 1958). wolazT T
magneton®] 2 BElE generatorol o3 A==
AZV\gE 5, WAL, BHEE 540 A
oyg Edolgz SAE @ EXV} Sled vle]
Az g8 €& LA EATY FEO|
dol} F&3) slgdzg g2 Aol HxY
FHE o1 F Ut

A7VEd 3L 45% 479 vugds 9 3}
kgl 23 FYOE tertiary amine®l 28 A]
Zsla SFAIZte] Frolx] ¥l Ajte] G
AFTRGe] A FEG A v go] 592 4
% #9319 0.5%4 ®& wvhe @del Ao
(Smith®} Bains 1955). ©l¢} W& wle]lzzs F
FH A FFAMNT HI FAA ol NF
Aol Tt ARG ¥ ofe} oxjo] M
3o} whdo] Ax FUY HAsle Hdd TEdle
Alzro]l Aofdke Aol qlo] HZo| ®ol ol &
3t 1k (Doori 5 1988 a).

FAEGFA Y Jxe FPIA gt Aot
=4 89 7AA gElErAd FUgohd 27
#%¥(denture sore mouth) & Yo7z B3 A
ARE FA7 de Aoz g8d gk &, FE
9B 7t FALEFE elastic modulus7t FopA 1L
(Doori 1988), 71AlA “dFe) 3= ™(Austin®
Basker 1982) 71¥7} UM (Beech 1975, Jagger$:
Huggett 1975) @t &t g 2714 Fugol
U X HGE MZE X ] G 2443 Fof T
Agled ZEDEEU formaldehydeZt #ojdhs
Aoz g#iA sich 28y 2 Ad X9 0.5%
Az FEH AAFHo R X E AHE3=H]
FE2GFA/} u X T 2A govt AFA9
9FA 7t o5 2 HY gRds 9o £ 9l
ooz Fog 2@

B AT vl 14, 390l FeAn A9
Aol Wats Avud gy FH wE ol
R F QoY BE FoA Agte] Al
mal 938 Ak Axe Umxst Fstn A
ZEZIY A FEYe] FHAFOE AlH FHNA A
H ALzl Doiz F9lo) vla) MEe dxrt &
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7tEle] FEEHUEY ole AP AMEF HI9
HE] AFE ATk Aoz AAHAG.

4GS A&de AEEL AXFVI G—Gi
—S5—G—M71Y F2E A HE=2 2Cd)
qFehe AZEL AXF7Y GG71o sl
4CE G:M719l 2CS} 4C Atols SVlol etz
At B dTAE 014y A 25t 209
4C Atelel AE7} 20% vl B$-E A1¥(1),
20% ©l4<l BSE A28(I)olzt Adtd BEFT
25} 199 oizFF 4389 ] AFge v
EFR Yo R A28 & JEidth A1ELe o4
AE7} 2Ce AXBIE 20% vIvte AE7} 2CY
olul4: Q1 4Co] $1X)3te] DNA diploidy= +#
F8 £ A3 A2FL 4CAA 20~40%2] A E7}
#&= 22 DNA tetraploidy 2 7 & & stk 2C%
4CE Rl YA ETHE DNA peak’} A
At 2C o199 X AL} FP3 dAE &
#3H= DNA aneuploidy® ¥1333Q NEZEES
duld=d B A3 AaldAe DNA aneuploidy &
e ol ISith olAde] Heel ER7IE o3
2Ag A d2TH 4F5Y QAT 19390
Hl3] 39ToA Y, @48k AlEIE FUhs]
velth, 2rbed @ nlelazn S
2F A2¥S vehlo] Avtyer ¥4, A
HE7L RS ¢ 4 Aon 53] AEE yRe
9E 79 ¥R H# S-G.M7I7t 33.36%2
7V & FAE YA vlol22 5 SEH L
Nde] FAae) g ol FFHA n 23)H
Zadhe A%E JEo AVrEE 939 AFe)
714 & Aog QyAHYL.

AEe] Z7\et DNA Fag Asinw A3te) 7
ol we} ME e 2717t Z718l A X3 9] DNA
dFe A d38 95 G 2R F
7Ht oy AZkEd dRe S71Ee] £ zeH
npol3 2 3} Sk AL A% ol potassium
permangateE ©]83tY ZEGTFA 7} AR E Al
& &3 Smith Bains(1955) 2] QA 27}
¢ #9X9 2E DFA) Fo LREBL Folsd
O3 e B dTaas e Ry A&
gFA 7L Eol LPRFRL Fot NEE AFEe R
o2 Azt =3¢ 45% 93 wolazsg
T ZE vl2E Cleck(1927) 2] @FollA] Hlol=



29 F§teRe] & dFA Fo] AYn I
d £ dFAME vlolazy}l FH A A2
ZHE AFA 0l o § AT AF 0] o} ujok 1] H]F
399l A8 DNA o] A% Aoz 44
Ach

E A7) A ARS8 W& cover glassE ©]-8-319)
#Zo] 9FE A= ¥4 HEY DNA &EE
2339 cover glassE ©148 TAR trypsin
AU Y4LY7E AR Got Hego] &
233 X BE iyt F5i0h

B d7oA A F5 we} 74 Fuh A xef
A 9L AHE 2y, A 279 g BF
AX JFE AFEI o]F FaAX A #0)
7V 2L 9EL rX e oz A4HUY. do g
IE 93 AW Ui AGAH 2 AFH £4E
APsle] AE AL AT ARG g4 o
sto] RARSEAL ©] Yozt o 71d& 8 8ol
AXA Y AN HE 2 2o FH 5 YIS
Rog AZE}

v.& E

2745 94, €%5% W97 281 nlo]la 29
SHNR 59 A Aol FAEL nAE
G i LA E U A AL BH
MM EE uj g3t} M2 Pl YT GotranA
B A7 Axdl o 2 A 4
1. Axssls #3s da, Ay A e
BE d9TA Axgs MEE7)7F FR30A
AR e A X Fe9 Hske B 5 IR
ANHY s 1 FdME AFY AES
FFHA Y 1~2m FolX R oM= X
Ade7t F7tEe] VEgn HAAAEE 32EA
25°9e= 8
AEF7)e) we} #4938t peakE o] FE AESF
v} &of w2} DNA histogram< /3% 27 149
2T 95 AT S-G:.M7]e] A=
15.47%, 14.85%=2 A1¥ (1), 199 M=
193} 399 21.39~33.36%= A2F ()&
o] dixFol Hla) A S EAG
Axzel WA DNA ¢3S S 23 A7}
3% YA dFF A 197l viF 3U4L

10.
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A9 Z7HAGT volazs 3¢ dde A
He 7kl o DNA @ae ofzr Badd
.
o149 Bt A 1A o) Bo] ALE AF3}0]
93¢ 933 volazst FgAANG WIEE
Aol o Bol AT ¢ & ANk
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— Abstract—

AN IN VITRO STUDY ON CELLULAR RESPONSE OF
SEVERAL DENTURE BASE RESINS

Chul-Oh Jun, Mong-Sook Vang
Department of Prosthodontics, College of Dentistry, Chonnam National University

The present study quantitates the in vitro cytotoxicity of a variety of denture base acrylic resiis

using cell culture techniques combined with image analysis to measure nuclear area and DNA contents.

In this study, a comparison was made among direct curing, heat curing and microwave curing resins.

1

The results obtained from this study were as follows :

Morphologically, cell process and nucleus became prominent but macroscopic difference according
to the resins were nnt observed. In addition, increased cellular density around the specimen were
observed.

. In DNA contents measurements, S - G: M phase cell was 15.47%, 14.58% in control and heat curing

resin on 1st day and the others group 21.39~33.36% were measured.

. Nuclear area and DNA contents were increased on 3rd day except DNA content of the microwave

curing resin group.

These results suggest that denture base acrylic resins stimulate gingival fibroblasts in vitro, especially

stimulation of direct curing resin is larger and longer than the others.
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FIGURE LEGENDS

Figs. 1—3. Cultured fibroblasts 1 day after exposure to denture base resins.
Fig. 1 : Direct curing resin,
Fig. 2 . Heat curing resin,

Fig. 3 : Microwave curing resin
H & E, X20

Figs. 4—6. DNA diploid histograms show GoG: peak at 2C portion and Gz M peak at 4C portion.
Fig. 4 . S-G: M population is 2040%, direct curing resin,
Fig. 5. 14.85%, heat curing resin,
Fig. 6 : 22.41%, microwave curing resin

Figs. 7—9. Cultured fibroblasts 3 days after exposure to denture base resins.
Fig. 7 . Direct curing resins,
Fig. 8 : Heat curing resins,

Fig. 9 . Microwave curing resins
H & E, X20

Figs. 10— 12. DNA histograms show GoG: peak at 2C portion and G:M peak at 4C portion.
Fig. 10 1 $-G:M population is 33.36%, direct curing resin,
Fig. 11 : 23.39%, heat curing resin,
Fig. 12 : 21.39%, microwave curing resin
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