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E8e30& 1960 d 0] HAole AMES} dj-
rect resm-—] ggoz 29 oy AusEEz
de Alg-Elo] $kti(Bowen, 1962). B¢ F38
g3 $EES 9A3) HE AR 9A 29
Hed giREe] 739 dimethacrylate monomer)
methacrylate group {H7} 73] Fojdhe
A& ofth(Ruyters} Svendsen, 1978). Crosslin-
ked polymer2 7A€ AN E ¥hgo] Fo]3}x
& methacrylate group®] 30—50% o] o] 29 (Ru-
yter, 1984), ¥h-&-317) & & B o2} ReAtE,
formaldehyde$} 22 A3E3 #A AAle] 27
g 5] 540U 2382 dod F U B
A2 ¢8R UM Bergman, 1990).

B3R E A3 #5313 o458 Adest
ESAFEZ TSl Aty fusojor & H
o2 Aol givt. Q3 BN FAsA
X ol A8 A glvtx Basr|x stgevt
(Mjors} Wennberg, 1985), F43g#olv 78
OJFAE A3 B AFME NEERL H
g 7bsAdel it

A A AMEe AR HrpEe AX9 4
A4 s AW s oadg & ded,
A8 e A% AT xHESLe] WA
AW e wiste i), a2y AR W
He A9 AM3e ARE Svld F94 ALE
ke A¢ AZAA S EQu o] olE} 34 xe
93ty EAJo] AY e ARERE AP 54
Vel = 29714 Uelhg & ek Mjor 5, 1977).
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°*743 I l-_?rt_s
AEAHQ ANFE FEA8] YESHQ a9E 7

7ishe o2 JYPEEY Y Yo AsE
F2 F A8 9 FYRIE AAS, 2325HQ
ZAE 9SAT Ack(Stanley, 1985). H AA]
ARANA Ao AMEHE FEAY SA4971
g Wyo g AENPYS o)Lt N2 AL}
NFE A8 43HE-E A8l A3 27184
2 MESY A 9 AM-EI Lo (Feigal
%, 1985: Guess 5, 1965 : Hensten-Pettersen
Helgeland, 1977 - Imai 5, 1982 : Kasten 5, 1989
: Spanberg, 1973 : Spanberg %, 1973).

¥ A7 B¥L #3EY EuUe A
F FHRF S99 AFANA FAT €A wgde
APLdoz ALl AP 2 A AEE
A& vl e S49d a3E #Fstax}
skt
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1. A8 MESY

D A& 2ARAE £

(1) A

APAEE S5t GoE A 2P} YL 44
oot A ATXE TAAAN F9o Aeg
AABIAY, EAE A&& 40% FBS(fetal bovine
serum, GIBCO Co., US.A) %} 20% 343 Al (penicillin
G, streptomycin, amphotericin B X &, GIBCO Co.,
USA)7F #7FE o-MEM(a-minimum essential
medium, L-glutamine ¥%, GIBCD Co., U.S.A)



dlA 33 AAsch AAE Xex3E 60mm Al
Z ] %L Petri dish(Corning Co, USA)Z 7|1
AZHA] FEE F5HA No.l5 scalpel 27HE
o]&3le Imm’E M. AAG ALz
Zz3 9] 747t 2 FAH =8 F9] 54 dishl
% 5 ¥ ¥ pipette &3l Z dish® 2mle]
v oFel 2 918l 37C, 5% CO,, F% 100% wi%¥7]
(Shel-Lab, USA) ol A} wi<¥atsict, Mg g 10
% FBSS} 1% FAAE H7H3 o-MEMS AHE-313L
9 AEEo] AHE W7A 38 LFHLE uB
FAt.

(2) olzpu%¥

Petri dish]2] ¥]Ag AAS HBSS(Hank’s
buffered salt solution, GIBCO Co.,, USA)ZE 23]
AP, Y AZE 7] A%y
HBSSE A|A3k3, 0.25% Trypsin-EDTA(GIBCO
Co, USA)E dish? 2ml¥ ¥3, 3%zt bench
Aol A WA ¥ Pasteur pipette® ©]-8-314] dishell
239 FAAEE JAHLE EEAIR MR
Y4 Agdez 2744 1,200pm2 2 108 ¥4
a3yt 439L AAST AQEE o83
A HBSSZ o]3] A& ¥ vjgdg Wi AER
$-4< 9S50} 60mm Petri disholl #3389, &5
HEL 1:3 WA 1:42 3 2 hiez 53
Afujoksle] Aol A3,

(3) 48 $99 £y

52 #2398 BFHeE ARNA A2A
24X X F F7o] e HlolAd ¥ FH
o] AAXAZck o /MYl AFAE F IS
4Aste] 045um syringe filter(German Sciences,
lot No4184, USA)E A #, d@gdoz
AH8-3k5ich

() Ax 54 48

Ajuj g e ARoAREE 025% Trypsin-
EDTA £9o2 A2 ¥ A& ste] vjgeoz
AERFAL HEYT. EFE EFAL WIS o
£-3}3 25X 10* cells/wall®] H=F- micro test plate
wall(Nunc, Denmark)el &7 10% FBS7} X3
1ml wjoFRel A sl g3t

o HjFY S @3} olEA He o g
A& A As)A HBSSE AH3Yct. welld 2484
A-e Z7} 10pl, 100p1E HIHE F A3 wigA S

370

Iml¥ thAl A7 37C, 5% CO, &% 100%

w0l A 24413t v wjgo]l B F Ag
A gpo] 23 MTT(methyl thiazol-2-y1-2, 5-di-
phenyl tetrazolium bromide)$-% (Sigma Co., St.
Louis, US.A, 1mg/ml) 50ul& 2t welloll ¥ 44
ZES WS & MTT €98 Wi, formazan
23L& £347171 98 DMSO(Dimethy! sulfo-
xide) & 50ui¥ H7MES) Plate® T EE ¥
ELISA reader(Bio-tek Instruments, Inc., Model EL
308) 2 570nmolA =€ PN UxTL
2e b Agvit 488-o] A & MEM
H % well(control) & AHS-3I T 2E A¥AH
£ Uz g dEes o3 o) ALtsisc

AEZZHAE(%) =Y welld] FZE/HZ well?]
FH=x100

(5) BAEY

A8 welld] = & ¥F F MYz 3L,
Mann-Whitney U test2 £413}3L, ©eF p<0.050]™
EA%H oz fosiria VAU

2. AU MESEY

Bl Av)FA L 100u1E 4 A9 WE BFA
g 1emoll FAMSIA olE ¥ AL AT ¥,
Hematoxylin & Eosin 94 ¥ d4FA4X9 A
=& FIR.

m, Agys

D uiF Aol xel] uXE 9P Resin ¥MIY
4L 7isle AN AN FAHFATY] METREL
FAZ 27 100p1E 71 B4-9 AXEPL YR
2 10uE 71 B¢ 2o E%oH(Table D).

Table 1. Cell activity of human gingival fibroblast
by resin solution

Concentration CV (standard deviation)
Control 10000 + (38.28)
Resin 10 109.13 + (1359)
Resin 100 174.22*+ (35.79)

CV : Cell viability
*P<0.05, statistically significant



2) ik A% YA S449

AP 2APYFY 2004 ZE oL A3}
2o GFAZTAL L AEREFo] FFH £¥Y
2829 oyt B WA 4FAHAX JEHEE
Zt 497 vz 23 ATl 7PF IFAHAE
Aol AR, o-MEMT F/HFTL FE A
£ E BJou ST A4t o wten
4FANEE F2 U4 dFAE2 U 2 24
To] AL BYvk AR BEFE A
Hog wsiReyt #A FTAMNT FER Ve
2, Az 2P2AL Aoz nujFA
Z+ F3te) Zolzt it

%9 ¢d ¥ 2539 YIE gLl 73
A8HA Ve FRFTHY Aol A kot
a-MEMEOE BoH(Fig.1—3, Table 2).

Table 2. Histopathologic finding of cultured supe-

rnatant.
Group o-MEM| D.W. Resin
Inflammatory cell
infiltrtation + +/++ ++ -+
Interstitial edema | +/— | +/— +
Hemorrhage +/= | +/ +/—
Muscle destruction{ -+ +4+ |[++/+4++

+/— : Trace, + : Mild, ++ : Moderate, ++ -+

. Severe

ol
=

v, 2 % 3%

By e o] AdEe] 18 %9 FE
A A 90 6—7dez AFHUAT
(Mjor 5, 1990) AxAQ ez £ ¥4, 4
Zo] 7 wiwtA Ba® v e Mjor, 1989).
EF 2719 EFHAL FHe) BEAsve Hol
Fag ddez Adsn e, FEEE 60—75
% A=z B39 v} - (Ruyter?t Svendsen 5,
1978 : Ferracane$t Greener %, 1984 : Ruyter<}
(ysaed, 1987). B RNMZ o]} 7 B¢

A ¢ MAEA FotlA (Davis®t Mayhew 5,
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1986) +EE Wole ¥83A] %2 monomer7t
ZESS FHUNA £38 5 Ao E=OE JHE
AL ol2AYT 2L W3-H 9 (reactive site) = F
3} T A3l mgsnz 4A 2] &3
He 890 €. gtyo s whgEA] @1 g
e $3ie FaASel o8 AR dehdr.
&2 polymerd] 7, FAA 9AS] EaAL,
£le] 27 89 we g2A Jepded, 43
7Hs 8 389 50% 7t 7] 3A13E o &3 EH,
247201 A 25 SIEct g#A JcH(Fer-
racane®} Condoh, 1990). Polymer®} Z mono-
mer< ASh S8l o5 Eaf =, & &S
formaldehyde® % 0.1—0.5um/cm* FE 2 #3] 5| ¥
A7t 7o) we) ZHAFARE 1159 0] AANE o
A3 &g LaE Aok dysaed 5, 1988). F
AA YAF boronH silicon®] F2 Eol FoljL
9, o] & boron FAZAA(glass filler)olA] f
gg8 Ao, silicond FAAME TAAI H&
oA 71Q% RoltH(Soderholm 1983 : Bysaed S
Ryuter 1986). X3 ¥HE-7/NAJAIQ]1 benzoyl pero-
xide7} 4°8+5]0] benzoic acid?} 48 FollA A
2=, 7ele] R EFE catalyst, A A, 24,
UV-stabilizer 522 #3531 AcH(Ruyterst Gy-
saed, 1987).

#7-2 Buonocore(1970)7F A Mg o] &3}
A2GLFTHANAZ AL ol FEAR da] A
o] gtoy e AFEgs Bon o ¥
Ao ESAT 38 719 Aoz APy
AFEFe A3 A5t EES 449 ¥
FA7)E Aol 523517 (Stanley, 1984) incremental
layering technique® AHE-3}i Aol 7kA1%
Ag gAY F9E Fdslsiele =90l 2
23}t}. Brannstrom & B8 FE01F ve
ke A5agel @3t £EA Ao SYEHe
HAy2d % AT IYe ARE HN3A
(Brannstrom¥® Nyborg, 1971 : Brannstrdom Voji-
novic, 1976). LU FHES FAY ¥ 157 FF
Fo] Yehte AsyEe ddred Adez 4
2+ § 9o, @zl vehde Ad AeEde
FEA EA4E ABAINA gie AWt o
%o}, Bergenholtz 5(1982)0] A& upe} o]

Aol $8E shdr AFikeg FEE Fe



Ao B7IHE BESA Aol AFE 7FdYE
AL B7bssith

A s5oA FRo] geAsA FHEA 2o
5% monomer7t Xl ZHEA Hol 5L
feie, oleg Feul R A F4eo] AF
& A7 He Aot ¥R £858E FHI)
Aslxe 58/ o] s o] o5ule] ddd 4
oAl @l X4 (pulpal fluid)©] SAS2Z A
3 FZ3 BAA AFE FEE 7540 Aok
(Myers 5 1976). welA M3 S8 g3e
layering technique & 2 AHE-3}3 X520 &3-& F&
AR AAS AFoz M= g, 2
F&d 4% HdrZoly EY monomer, TH
el g5l U2 formaldehyde 59 RalA&
o] E&AI3tn, o}l HFAl matrixe] ¢ ¢
oAz KRS F9] To= Ado A
FEEE 2 + A

AXvjdgE e A2 AsY AFE Az A4
g A8 A3 271344 R 9y A
53 9lth(Stanley, 1985 : Feigal &, 1985:
Guess 5, 1985 : Hensten-Pettersen® Helgeland,
1977 . Imai 5, 1982 : Kasten %, 1989 . Spanberg,
1973 . Spanberg -, 1973).

£ AN E 7HA3H 588 d3E 73S
o] &-3te] F3}L, AoNA 2443 o] WA 3
FHANA TR 294 MY = JHAAND F
AANE Fslo dPgdog ALYt /S5
o] FAAIR AZHE &3] HolA F84¢U ol
R gd=ReEe Asdn. 44 NES
A Ao e 48499 %2 10u, 100pZ 22
B3l o}E3te AolE FFIIMEH 100pE 713
BASolM e dxEF 10uE 7FeE v 543
o2 Foii AZzgAYe] FrHEE JERdd.
ol¢} 2 MEHEAY F71EHA= Ca(OH), §9 o]
A XEHFobA X DNA 85S¢ F7HAIR
797t =8 v} 31014 (Torneck 5 1983) 484
oA AEE49] ojd oA 28 AEEA
Z7kasr JeEA, A7 ugdEed el
=g#s 28 7 Ak

B3 viFdE wjFE &P RolEe] 78t
AP NEELE AAEY MEEALE #E3
BE v, dRuFde] AR s v &l FUHEFS
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AEEAAS) Sk veled, dRuggue] X
LRt Ee] B4E FUATle 847 EAYE
& & Aok 2Y AU B9 dFAE R
559 BI7t A dehe S Bged,
BANME SFo) o]ENEE dodle FHEE
FEEE & F Aok 1T LR L A
A9 Fole AXFEe] AT 2ALFEY A7
ol Az Ed, #HA gL HEH vlAE
E7F Agydo] EAU #™bo] e Aoz A}
g2Hr

v.&d B

Resin ¥j¥e g 718t QA X2 AHfoprEe
AEZYE BEF 23 100pE 71 39 AE
g4de =2 9 10pE 71 B4 goton,
23y gAGME 43 To) 7P AFAE
A&l 381, 9FMEE F2 Y dFHER
Ao R 2T A4 BT BARA 9
REE AEE JYegn, A% 2839 @l 9

2839 B}t Asgch
4028
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Fig 1. Histopathologic features of o-MEM injected group(Hematoxyline & Eosin, Magnification
X 40). There were mild inflammatory cell infiltration & muscle destruction, and trace
interstitial edema & hemorrhage.

Fig 2. Histopathologic features of D. W injected group(Hematoxyline & Eosin, Magnification X
40). There were mild or severe inflammatory cell infiltration, moderate muscle destruction,
and trace interstitial edema & hemorrhage.

Fig 3. Histopathologic features of resin solution injected group{Hematoxyline & Eosin, Magni-
fication X 40). Resin solution injected group. There were severe inflammatory cell
infiltration, mild interstitial edema, trace hemorrhage, and moderate or severe muscle
destruction.
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— Abstract—

A STUDY ON THE CYTOTOXICITY OF
THE INCUBATED RESIN SOLUTION

Mi Kyung Im', Eun Chul Kim? Soo Kyung Yoo®, Kang Ju Kim®
'‘Dept. of Conservative Dentistry, *Dept of Oral Pathology and
*Dept. of Oral Microbiology, College of Dentistry, Wonkwang University

To know the in vitro and the in vivo cytotoicity of resin solution, resin solution was applied
to cultured fibroblast and was injected into the mouse. The cytotoxic effect of resin solution
was measured by MTT assay and in vivo cytotoxicity was examined after Hematoxylin and
Eosin staining. The cell activity of resin solution in the concentration of 50% was significantly
decreased compared to control group and 5% group. In histopathologic study of resin solution,
there were severe inflammatory cell infiltration, mild interstitial edema, trace hemorrhage,
and moderate or severe muscle destruction in resin injected group.

These results suggested that there might be some differences between the cell viability
of fibroblast and in vivo cell cytotoxicity. Further study is needed to clarify the cytotoxicity
by direct implanting of resin mass.
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