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IEFA AT A Do M} Fag 9
82 X AFIAT AT 2 AAIE FH
AP Yod7] Bre UEAY ZE AX
=437 gd940] e AT AL AHEo] 3
ol wd o o =3 By FaF
I8¢ = Aoz dEA Ao,

Are 3714 BB Nz Hag EFE
AR AgA 9 AF A FRAZAN G}
=, 93 Al FA FolA 4HA7t o] G H AT
EgAF ¥4 Fejolde wgAdol w1 A4
Aol S4& el & 84 A4E A4 dd.
ol8) g {4 A4 EAd &= superoxide radical
(O +e —=0,7)0] 3x 549 FF3A 98
g,

AETA uhgoz AR FHULE AA
AA BEAE E3dhe AAZ2E superoxide
dismutase (©]3} SOD), catalase, peroxidase
30| Yoy ojE9 AEHA o] 7| i
F840] A& BaHa glor?, ol Ei9
fx9 28 71A% ¥ (eukaryotic) & YUY
(prokaryotic) AEE dlFdoz o Hd¥EE
28 gy g, Fe FAEN Y3t
34| & free radical scavenger §&E 3=
A2 2+ tocopherol, B-carotene, ascorbic acid
So] Ui,

SODE thyEe] UML) ESA3}H cya-
nide®] T178 Cu-Zn SODS® cyanided] 917
31X oA R Fo YA XS} YA T
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nEZZ ool 2HEE Mn SOD, E# E.
Coli9] 9339} ej7} ol G2 FolA Ea=He
Fe SOD % 3%&/7F AP .

HId e AAY, AFE5 A3uAAg
oilz} Z+F A, sE, 494 ZEFE
H3FT, JEEA A 5 4F Agy @
#Eo] A F4 g A A7 1Y
o, Mg Yol 7 ZHEFR ol
HATFAY F4 € HHYES AN E 84
247 BEtn Ja 4F A ALE AA
3= SOD%E9 H87HA sgEo] 9% oA
ZH&-& VJERAT T g3 A Jom P FA T
% F2 ¥ 8 W¥ = arachidonic aicd A}
AHE-7} superoxide radical® AAAFLZN F
F ukgo #ogo] WHFY?. o 2L B
1ol 2A Foix4 #AY Xl SODE
) 3}FAL vl AFAY SN E 7R AL,
FAF 5919 d54kg0] SOD Fo 2 A,
-4 EFAE FAH dod HF9
AF7A] AGAME SODY T4+ 3495 &
£ JepdOa g v ik 549 4o
oy ARE $3] SODY F47 A=
A X 8o 9ol 4FAHY AT oY
Y A7A BHis Y.

Charon5®<& A HAES 44 tiAld
E Gs ISt AT AR 29X
Yoy 3 P73 A 2 X2 A%
AHE 4 WA A FaA3es Ao &
3ty ZAE A3 X & A3 X el F Actinomyces
viscosust TFEE WY 7o Ayl YA



FEL uAR gov, X3 AHZF Porph-
yromonas gingivalisSt actinobacillus actinomy-
cetemcomitansc THE Y W T 4 ALE
AL F A< R

AF AZPo] olztd FAEL Yo R 3
AFANE ThFE WP g AhAot
N FAe Ao B BEE e, Van
Dyke$9-& T} wW@ye] 38 FA4o] 2
go] e =4 FUEE AFE EAA 93Y
NP Fo] 2§ superoxide radical®d] B
g Aolgty BusP ok, Asman”e
¥ AFFE FAENAN G AP g%
superoxide radicaly] Aol F7HHASE B
139, HZ Kimura$® 493 AF4G,
4 2 AN F3Y AFG EAdA 9FY
WY § s Aol FIFEHAT
A4 AAgoY XNTH ¥EeHy T 7]
g ¥ Ao EHEE WAG XFA
Pl = superoxide radical®] FAJTE Bl
&t

¥ 3T3 AFEAHEE mouse embryo fib-
roblastic cell line2 24 #1383 #33 nd
AL A¥Ees Aoz deA Q94 T4
ATEN e A2 23 285 g
o] MESA Hrlol o] &FHIL U,

old] ¥ AFE 313 HRFEHEE wiY3io
A WS4 SODo didt MEES] 92
e o e BAAsI, MIT B4HE 58
BAEE 2P =N HREAE o Ald
WE29 SODS fF7F AE 4] oA
JEL XEAE FAHSL in viwvodl X Y
A& Ao 2 lipopolysaccharide Fojoll 2%
F4 X-297% bovine serum albumin®.Z T4
ALge LAY ¥ SODE FH93ld Y
% @ zA¥HoE A Y.

o, iz ¥ 2
1. SXE

1) Superoxide dismutase
SOD 1 UnitE pH 7.8, 25C, 3.0mf KA
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xanthine, xanthine oxidase] &3 oA cyto-
chrome C 89L& 50% A= @9z, 4
FHol| A}2%F SOD(Sigma, USA) <= FHFl
34 3te 10U, 50U, 150U, 300U AH8-3}9ch.

2) Al Ws4L

AT NS4 Fusobacterium nucleatum
1095314 ¥l lipopoly-saccharides(LPS)
E AHE-E T AlTe] Wi 2 Schadeler®i A1 &
ol &3l W EHFA TFE ¥ wiU7)
(80% N, 10% H,, 10% CO.:. COY Lab Pro-
ducts, Ann Arbor MI, USA) & ©]&3}o 37C
A BAHoZ 36417 Br1Ho 2 vt
o}, wjkE Al 93 (10,000X g, 20min 4C)
st HTE e AETE 33 AHFT F F
Fr2 13 Azt ¥F dzdAd. dx
A7) FAE 200pge] HEF st E4AHAZ F
=93 4o 90%(W/W) phenol(Merck) %
Esle 1583 aukste ¥EgAIZY. O ¥
A&l 10C7A] YA F 10,000Xg, 30
B 1N F ZEd BES AFIL F
Ao FHFE 71EHAA 23] B £
Fgd BRS AL T FANIF YF
AzxdY WELE A

3) 3T3 AREAE v

3T3 ARREAEE Adulddtd AR
o}, A Evjd-2 Dulbeco’s modified essential
medium(DMEM, Gibco Co., USA)°l| 10% fe-
tal bovine serm(FBS, Gico Co., USA) # peni-
cillin G(25units/m¢), streptomycin{25ug/mé)
2 fungizone(0.25ug/né)-& EF3t v FstA
oun wjgRLe 34t wBIAT viEF
vj A AU 2] vl oFel-& A AS HBSS(Hank’
s Balanced Salt Solution, Gibco Co. USA)ZE
23] A3ste 2EER] G2 AXE AAFA
o, 229 A E9 £ & 93] HBSSE A A%
% 0.25% Trypsin/EDTA (10%, Gibco Co,
USA)E wWiSHANT 2m8¥ Wi, 383 be-
nch’dol]l W3 F v Aol F3d F3A

E BEYAIT sl YRS AEReRE
$AA 1,200rpmo 2 1083 LA3AG. 9



25 45942 AA3IL HBSSE 7tk Al
3% Vortex mixer2 EF}T AHEFFHE
gtso] 60mm WFHAY EFIFHIT. HES
24-well pateoll ¥F3}7]14 trypan-blue® g~}
% hemocytometerd] &4 =¥ AvE 4
A HEFE AojA welld 10,00071] HE
F2 RFo| HxE BFEH1 19 HiFE

AR

4) A¥FE

AR 7|7t A58 AF 200g N S| Sprage-
DawleyAl WA 66vte]E HEH 2ol A
£33

2. ot

(1) 3T3 HAEAX nXe 9T

1) LPS¥ SOD7} 3T3 AR-=AXe] Fe
o3& g8

197 i3 ch=F-& LPSSt SOD7t §91
AA) FL AEFOE Fgon, 48T SOD
10U, 50U, 150U, 300UE welld 1mé 2 &%
oz A3AY, LPS 0.5ug/mf} 5.0ug/mé-&
x50z AHzldert LPS 471%x=¢ SOD
AN EEE FA O 715t 3Gl E F =1
#n) 4 (IMT2-21, Olympus, Japan) 2 ©]-8-3}
Axel HelE BFIA.

2) LPS % SOD7} 3T3 AFEAH X9 &4
v e 3%

A7) ¥59 SODE ©5 2.2 7FtAY, LPS
05pg/més} 5.0pg/mb-g BEO2 A3A,
LPS9} SODE FA7Fe ¥ 195 343wl
Fsted AT TAL 43 A3l HIFHY
ol &8¢ MTT(3-(4, 5— dimethylthiazol-2-
yD-2, 5-diphenyl tetrazolium bromide : No. M
2128, Sigma Co., USA) &< 50ul& 2 wellll
W3 4N ¢ vigFE MTTE9E HeEl,
DMSOE 50p1¥ %7kt formazan 278&
23X F AXBAE S 93 96well
plate’} 2 2 &Z ). PlateE & &£ ¥ ELISA
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analyser(Model ETY-96, Toyp instuments
Inc, Japan)©l plate® i 570nmolA &%
=2 2R, o 4gei 4gedel §
oA & HMiFdE HERTOE 3o HE
FHEE W2 BT BEES SEHA

(2) HAe] 43 A2 viXe ¥

1) LPSs} BSAE©C] &3 493 Fudxe
49 =

A WEL2 A% 493 I Xede
7] Qs WA o skt 74 A (vestibular
fornix) A X]2% 02 LPS 0.05cc(50ug/mé)
£ 33 12A417 2.2 FAEIAY. dF FAL
19AE gizTog stgon ojdgiy A
AA FARNLEY FEARE A

ZAd aurgo] #Ash= 2% BSA(Bo-
vine Serum Albumin)$ A9 FHe F733H
Ao 0.05ccy F4 WFS A2Fo2 F3HA
sted AT AR FALR AR T3
AFY A F o]E Fez AW 37ig
Y3 Yoz Y AFE Atk HAG
g Hg ¥ 19AE gxTeE Fney
ol el IAYAA X d-& AU

2) SOD%4

Waje] A3 Xegg 2 F bovine
Cu-Zn SOD(Sigma Co, U.S.A) € Ringer £
o] &3jA1# pH 748 # X3 3000 Units¥ 25
gauge TIAIFAIZIE o] &-31e] 12413t M8
43 AF&AT. SODS EIE W37 9
st e g3ko A Ad4E dERT A
£ttt

3) 22y o AP AF

sopst H7] AgsE F49%¥ 1, 2, 3, 7¢
3 Y7 22¥AE AH3A YT FE
Adsged, 47 3L Ho FYd &
ged 2o ¥ =A% #Ee AAG.

(3) ALY
Z = 2 Ao wet dzze] Wl 4



pez $48 ATBHE 3 SODFAFe
HYT £ BEE FHIL 15 FALE &
g4 e EAEAYANOVA)E ol 83t B4
sheach.

I, o7 A

1. LPS2 SOD7}| 3T3 M2 AM|ZE2| HEelo|
OjX|j= d&

SHEu ez I 3T3 HRHEAEY
Y= wigdS 719 d=2F(FigD# LPS
(Fig2)% SODE 71¥ 19 ZdAe (Figd)
AX e FHF Aol Ho|x] ¥3 A
A2 HAEEVIE HJon, 3YTAME
SOD ©ERAFE Ao W54 EAet
SOD ¥oFxo] @A) AFXEr|Y &4
o9 Xz W3s BY(Figd,5,6).

2. SODS| CHES0{7} 3T3 MF=MES
4o o|xj= I

ik 1949 10UNA 300U7HA] =5 dhx
o] HE AEgFo] FUMHI LY F8L
AU v 3YAE 1939 vlEA g3t
A ¥ g4 o] F7}8ted SOD 150U F =4 137.
90+6.68% & =Tl BIFA R7t AE F
Axe F718 BJAHP<0.05) (Table. 1.

3. LPS2} SOD2| SAIF0{7} 3T3 MR2
MZ gMol oix|ls P

LPS 05pg/mée] FXo|A 3T3 A-GEA X
4L vl 194 105.79+0.532, ik 3L
103.65+8.528 =T Z o)z QY
LPS 5Spg/mée] 5% #<g 14AdE o %
104.64+9.53%14 3¢ Fol= 90.09+12.832
AaHRod FASRH fodHe AU
LPS¢t SOD ¥Xxo J#glel ik 1<
2Tl H3j It 2 AE 8L BPgor}
LPS @5 A&z v]s] & o)} gilen,
g 3Y A X 150UE AQJ3tae Avtdoz
Fadte AY%E HYoy gz 5433
frede glid.
LPS 5.0ug/mé9} SODE F Al 71 1Y Aol =
10U, 50U, 150U, 300U°I Al z+2} 113.68+8.28,
114.02+3.02, 118.00+1.58, 116.22+4.442 o}
ZTo B3] AX BAEI SVl 54
T FAHE JNeH(P<0.05), 150UL )
7 AE o] ¥%3 LPS B Fo7
HIZA] 1500} 300U FXolA et g4 e
AE L BAT(P<0.05), g 3gAd =
23 & ol Holx ggtor} LPSE
o5 E93 H$ 90.99+12.839 H& 150U
A 10453+9.312 593 84 271 B Y}
(P<0.05) (Table 2).

Table 1. The effect of SOD on the activity of 3T3 fibroblast(%, Mean+S.D.).

Group Day 1 Day 3 Days
control 100.00+2.81 100.22+18.18
SOD 10U 105.71+£4.94 110.5£22.06
SOD 50U 108.06 +£6.47 113.10£9.67
SOD 150U 109.00+£4.03 137.90 £ 6.68*
SOD 300U | 107.57%6.26 113.04£5.18
":1P<0.05 significantly different from control group
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4. WA ABE X|2o0lM Lx Y W

g7 &

Zt 7o 22 g9y NP9 < Table
33 o}, LPSE 453 F4 Aede B¢
Ay 1¥94de 4 A9 F Ay H9sE
Toj§ o] LPSEHE F4F tixTol Hls|
ZAFR o BATEH #94Le gleH,
LPS £= F4 X244 SODE 598 T
Ae AE 4948 FA9F ol vsiA IA
A28y 5 23 28a d2EHRE f94ol
ARTHP<0.05). 43 29 o|Fol= A 4
A5 BT BT 7 A FaT FHE
fAEQe0, SOD F4F2 YT 7 3
Z7teke AYE By, et 49 24 o
Fde F 2% 2 F o3 dx2Edd F
AH F94L .

BSA ¥4 g4ZTL LPS &% FoTrG
Wy o] 7 ofk AT BSA FETHI X
e e HIdFE FAF T 48 2¢
M7t A YT ¢ & zpol7} Qlrhrl 3Y ol F
i A% BT 49 7944 9¥ETY

7t 2A FZFAHY Aol AN (P<0.05).
BSA % 94 X24¥d SODE F4% T+
hxad vd] W e Fr dutFog ¢
Roy E3 A 79A= FIA4 A
289 1(P<0.05), AF 38Ad= ¥ 4Y
F BT IAE F994 e Zol7t AT P<
0.05) (Table 3).

5. WAo| x| HelsE 4

AYTY] 243 Askd A Aol
AR 3Y o] F = AL FAMBIH L ol & e
Table 49} Zt}. LPS 2Tl A, A 492
ST A9 BFE A4 2o AEZE, BA
dE9 ¥ Uy 9y uyy 9 s
759 Age] FFHNLH FxHe| W=
UAN(Fig7). SOD @5 Fo79 ZHox
Bz vlg] Z7)de dFME AEE
Holtprl 7ol Foll= AR TH vl PFS
YeEl Y. LPSHE X499 Saline £
9] A% 39A7A FEEY FF ¥R 1F,
<84 Wiyl BEEJeH(Fig9), 78A

Table 2. The effect of SOD & LPS on the cell activity of 3T3 fibroblast(%, Mean+S.D.).

Group Day 1Day 3Days
control 100.00=7.38 100.00+ 12.45
LPS 0.5ug/mé 105.79+0.57 103.65+8.52
LPS 5.0ug/m¢ 104.65+£9.53 90.99+12.83
LPS(0.5¢g/m¢)+ SOD 10U 104.10£4.86 90.95+£40.37
50U 106.42+6.37 100.31£12.93
150U 107.33+£4.00 109.40+1.61
300U 105.95£6.15 101.76 £9.26
LPS(5.0¢g/ml)+ SOD 10U 113.68+8.28 * 99.41+8.76
50U 114.02+£3.02 * 94.01+2.87
150U 118.00+1.58 *t 104.53+9.31 t
300U 116.22+444 * ¥ 102.14£7.45

* : P(0.05 significantly different from control group
+ : P(0.05 significantly different from LPS 5.0ug/mé group
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Table 3. WBC count according to experimental groups

Day

Group Ist day } 2nd day 3rd day 7th day
SOD control | 14333=1358 | 195675330 : 178.00=13.53 128.00 = 2.65*
LPS comrol | 227.33=135.91
LPS+Saline | 163.00=19.00 @ 143006126 | 150.00=18.33 147.67 =20.50

LPS+SOD | 8733=23.54¢t | 129.00=33.60 148.67 =31.01 161.57 =20.50
BSA control 190.67 =6.11
BSA+Saline 186.33 = 15.63 192.67=43.78 172.00=48.75 120.67 = 8.00*
BSA+SOD 170.00= 13.23 193.00=33.18  149.67T2521 : 115.67=24.79*

normal WBC count @ 79.00%£8.1
WBC count = X 100/cubic mm

*

© PC0.05 significantly different from control group

t : P<¢0.05 significantly different from BSA -+ saline group

Table 4. Inflammatory cell infiltration degree according to experimental groups

Grpoup Day 1st day 2nd day 3rd day 7th day

LPS control +++

SOD control | + ++ ++ *
LPS+saline ++ ++ ++ +
LPS+SOD + + +/++ +
BSA control +++

BSA+saline +++ ++ ++ *
BSA+SOD + + + *

*: rare, +: mild. + +: moderate, ++ +: severe

#aH7] AFEAH(Figll), LPSHE A&
goll SODFATL Salined] FAZBT 7]
397t GFHE A& L AXE BFo] FHA
#&H Yo (Figs, 10), 780 Fole & 2}o)
7t 2K (Fig.12).

BSA FEXLEL T4 ¥ AL A%
T 4% AE Afo] FFHAL(Figl13) 4
FHE ¥ saline F9TFL 1, 299 =T
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& #ol7) Qlo] FBE ol IFAE Heo)
FAF A (Fig.15), 7Y ol ¥ AA3) 4=
HE RA&o] Zaso AF o] IEHe
F3& BAHFigl?). ALgol SODFEAT
£ 1,2,39 A g FAZRT GFSHE J &0
A3 FAHAo Y (Figl4,16), 7€ TFde
T 7+e] 2ol 7} w2kt H(Fig.18) (Table 4).
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AFAFE FAWAA gsie A
29 A XN2EFY A gE FET, X
223, AL9F 7Y YIS Y.
AN 2EF9 o Fosh= AAE AT B
ATFEo] Y=o o ofA7A] Z&F
L o] WA A &3 a7 AlFe
AEL FAHEQ  lipopolysaccharide(LPS) &
H]£3}o] prostaglandin E2 ¥ 3F A X 84
912} (osteoclast activating factor) 5ol ZH&3}
g FZdg»®, o|F LPST polysaccha-
ride, phospholipid ¥ A %9 ©id g FA
o] Jov®, AT F43 AFA/G ATy
9)uto] &44d 9ol freElHn*® XA
z7 B3¢ 8% Yd8ihe FLIje A
o2 IHAATh
Hagglof 5292 AFHEE AR e F3ld
AHe fEl71E BAAA bactericidal effect9}
virocidal effect® UEPdS glov, E3 o)
g HARIEES 95 F3 A opr1d =3
& E T8 98 dvhu 2o}, Bar-
told%*, Greenwald®*. Freeman$*®& 4k&
Fr2719) Aol 37143 Ak dXRe X
g5 o] BFEL Ik E whgAo] glon
Aol FR3A EAE 3+ collagen, hyalu-
ronic acid L8] proteoglycan® £ A ¥
713 A4Eo] depolymerizationd] JF&g 73
Bt opyz}, AxEe] oA, i agw v
Ao o JFE YeldS idn By
Aok, A SFAE By ol AFE9
3714 8HAN AEI}] dEiMe HAxY
239 FAE L FEVE AAN AAE
ZtZofol 0} LindheF* o] B3¢,

G EFo) oG &3 WolrjAL H|4t
313 HE7|da 3std B3 v)dew gdg
F A, Ae2HUA vitstd B35 7
2o 24 acid pH, cationic proteins, lysozyme,
neutral protease, lactoferrinso] FA|FLA
2A FLJ}, 53 lactofferine OH A4l 2
Z2d 98¢ FY3in gy T Az
gl Fa3% 74 FdE<Y°] Ambrusod® | 2

228

Hes A} AsE BEV|He2A O, H0,
gz OH 59 44 {717t 347 84
22X Z8-E 3t o] ¥ 4kA fElv)e 230
&4 Pol AiAZ(hypoxia) “ZEjo] o]
F 227t A fYsEE AV BE EFA
TAE 4 o) A& x| Y AAE A4
FE7d =2 F A= AEEE, 9F A
AFRXEE FEdte AF0 & 4tAE
A A A4 fE7E SdHe B9 5014
A ZW AR EF Aol A A Qloh >
40)

4 FrErle YT A8 F8
A oln] WAFEe old AHEEY MK
g H3tr] HXe BrHA 718 E0] lojok
shedl 9714 € 3714 AlEE2] SOD$} cata-
lased& S4EE FAsT ATFL AY
<= AT}, Capnocytophaga, Listeria Monocyto-
genes, Nocardia asteroids R Shiegella flexneris
52 SODE AT ZNY 183 Actino-
bacillus actinomycetemcomitans, Staphylococcus
aureus R Neisseria gonorrhoeae s catalase &
ABAdste] HMEo o AFFgoeRE W
oFE Aoz BRHJG P, 1Y Esche-
richia coli®] SODU catalsew= T} uWig
79} AL o2 RE Ho] G8E 35
EHE 23 HJAY®, £F AmanoFYE P
gingivalis7t SOD ¥ 7FAAL Y& cata-
lase 4L 7HX1 A ok BaF o)F
o= P. gingivaliso| A 2% SOD7} o
FYUF o AFFgo i Wolr|Ae o
& 34% Folga Ruso®,

o4 7L ATAAE ulgog B AP
dre Mg HEie SOD/T WFATA=
FHE VAEAE €A F¥ed SOD 1
Unite} A 9l= pH 7.8, 25C, 3.0m3 o)A xa-
nthine, xanthine oxidase®] E¥AN A cytoch-
rome C #4928 50% JA = BH=E, 3T3
ARHEAZE o] &3 WiYF 1449 SODES
FATE gxTd €3 AERAS Aole
AR i 3GAdE 19T vHA g
A gAo] F7Fste] SOD 150U%=A 137.
90+6.682 =Tl ¥ A F ¥ MX €49



%718 Ro(P<0.05), SOD AA7F AE =
AL gle 2oz AlgEHITh

LPS9} SOD A FHAl= LPS ¥% 05
pg/mé 739 vl 1o)== & o7} Uo7l vl
3YH 150U A 23tie AWtAH o2 sk
%S Baou SATH fode it
LPS 5.0ug/mé 2} SODE FAlo 7Hg 14 A=
10U, 50U, 150U, 300U<|A &2 113.68+8.
28, 114.02+3.02, 118.00+1.58, 116.22+4.44
2 gzTd vF f3 £ AFEEEE
Horm 150ULd /M8 AE &40 3t
150U} 300UYw LPS ©5 Fo3 H|iA]
A= FoPAde MEEA Y] F7H RIJHP<
0.05). 4% 3¥Ad] LPS9} SOD FoHv2 o
Z2ZFH & Aole HolA F%kou LPS 50
pg/mé G5 T H-9 90.99+12.83 H]3
150U A1 104.53+9.398 #9A e 84 F
7He BA(P<0.05). old &7 SOD 5%
atele] @E TE A7 flo] HZE Fe
A5, SOD Fxof utzt A X84 ] 73k
AT AE o] F o o HF AL U7l 150
UdlA AFE o]FUeH, ol LPSd 293
AEEZEL d§ Ho]71F o2 EE supe-
roxide radical EAjol] & Wol7|Ho 2 4F
ujF ol o3 o] FUIEAOE AlEEHT
g4zt gisf o 2ad 7AW A3 o
oo} At}

Ohmoris*’< xanthine oxidaseE FA}s}
FHel e EF& doF|T o] ¥FEL SODH
catalased] 9J8t9 JA P& Eudgct. T3
F2+3HE3} xanthine oxidase® THE ¥ WY+
9] A&#-& Y29 superoxide radicals] B3-S
ob7|AF o2 A @F WHEES donp®i
34t

E dFdAe HAM¢ 483 g4 A2
4& e, 34 9452 42717 98
LPSE Fo% 484 x2doA HE 49d
a7 4y e Az AEXFEF
BA @¥Ee £¥E oS IR TF %
249 AdNTFY FH&o] FFHIUSH,
BSAE FAE T &HolA= A B9
3L A% 9 ASAE FEol FFHAY.
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ojouig} £ dFdMe dFNgo2RE &
A=o] F9 22L& FHESF e 44 7Y
71& AA37] 93t4q SODE F3tHth.

T2EAY HEF ol oA 24F 195
o< SOD &= 54977 LPS XLdfd ¥
AYAFF FAF 7ol E ol UYL,
LPSH= X&dol SODE FH3ToAe o
Z2TR1 AY AT FoFo HEA Fo44
AA ZAHAH(P<0.05). 29 Foe A2y
Q5 FAFH SODFAT] Zx HAEFE B
Fovt & Y FF Aole N, 7Y
Fole WEF 71 LPS tix7ol vis) =27
Aadg o A% 1449 Aded 54
AALgelA 283 GFYAYF T 93
SF Jo|7|AF A3d BS Y|dez SOD
Fo F WY TF7E ZAEA I o]F SOD F4
FA F VUG AlsE,

BSA 7+& 593 tix 73 BSAR A&¥S
=3 F SOD == A 4IFE FA% 72
AY 29R7HA AP 9] & Aoz} Qithrt
39 olF 7Y #A: BFE Eded 1, 2, 3
o= SODFATNA <zt HPF F7}
APy dxed Fo4L Ry 4
78Rl Zt-e] 8P A 74 Eo] SOD
547 SalineF o T BF WEZTF B} $-24
UA FAEHA2H(P<0.05) T AFole ¢l
k. o]¥ Z+aE SOD7 FE g3 s Y o
218-317] wEolH 74 FF FAE B
ol AL BSA 9 ¥ 9359 AA Ha2H
SODAHAZ} 7] 34 GF9Heo #ddd
oAz

GFA XY AFAEE BAF A 2y
frEfle] SOD &= F479 HA9dx 79
olFdE o} AAE A ¥ B =Ty
2 Fol7} glles, LPS f=x2g< SOD
FoFL Saline FYTET 347 = @FA)
¥ 8L MHE FFo] FHA FAFH ol
FEFLo] Jdv Aoz Alggglen 79 o]
Folle HAAAHD BYT o Hpad GF:
S9 A42 g & Aol BolA gsied)
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Explantaion of figures

Control group at 1 day after cultivation. The fibroblasts cells had their normal
streched cytoplasmic process.(X200)

. LPS group(5pg/mé) at 1 day after cultivation.(X200)

. SOD (15U) group at 1 day after cultivation.(X200)

. LPS (5ug/m¢) and SOD 150U group at 1 day after cultivation.(X100)

. LPS (5ug/m¢) and SOD 10U at 3 day after cultivation.(X100)

. LPS (5pg/m¢) and SOD 150U group at 3 day after cultivation. The fibroblasts

became globular. (X100)
Microphotography of LPS induced experimental gingivitis, 1 day, shows severe
generalized infiltrate mainly consisting of PMNs and lymphocytes. (H & E X 100)

Microphotography of LPS induced experimental gingivitis, SOD injected, 1 day,
reveal mild edema and moderate exudate. (H & EXx100)

Microphotography of LPS induced experimental gingivitis, Saline treated group,
3 days, reveal conestion and moderate inflmmatory cell infiltrations (H & E X 200)

Microphotography of LPS induced experimental gingivitis, SOD treated group,
3 days, reveal focal inflmmatory cell infiltrations. (H & Ex100)
Microphotography of LPS induced experimental gingivitis, Saline treated group,
7 days, moderated inflmmatory cell infiltrations (H & Ex100)
Microphotography of LPS induced experimental gingivitis, SOD

treated group, 7 days, rare exudate and normal arrangement of gingival fibroblasts.
(H & EX100)

Microphotography of BSA induced experimental gingivitis, 1 day shows vascular
congestion and moderately infiltrate. (H & EXx100)

Microphotography of BSA induced experimental gingivitis, SOD treated group,
1 days, reveal focal moderate inflmmatory cell infiltrations (H & EXx200)
Microphotography of BSA induced experimental gingivitis, Saline treated 3 days,
shows severe vasclar congestion. (H & Ex100)

Microphotography of BSA induced experimental gingivitis, SOD treated, 2 days,
shows vasclar congestion and inflamamtory cell infiltrate. (H & Ex100)
Microphotography of BSA induced experimental gingivitis, Saline treated, 2 days,
shows still inflammation. (H & Ex100)

Microphotography of BSA induced experimental gingivitis, SOD treated group,
7 days shows diminished inflammation. (H & EXx100)
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— Abstract—

THE EFFECT OF SUPEROXIDE DISMUTASE ON EXPERIMENTAL
GINGIVITIS AND ACTIVITY OF 3T3 FIBROBLAST

Yoon-Seong Kim, Hyung-Keun Yoo, Hyun-Ku Kang, Hyung-Shik Shin
Dept. of Periodontology, School of Dentistry, Wonkwang Unmiversity

Inflammatory cells may produce active species of oxygen in antimicrobial defense. While
such species can directly damage surrounding tissue, their major secondary role may be
to mediate important components of the inflammatory respunse. Superoxide dismutase,
antioxidant, have significant anti-inflammatory properties in rheumatoid arthritis, ischemic
tissue injury and gastrointestinal disease. Increased oxidative product formation diseases.
And superoxide dismutase produced by Porphyromonas Gingivalis is resistant to killing
by polymorphonuclear leukocyte.

The purpose of this study was to investigate on the effects of superoxide dismutase
in 3T3 fibroblast and in experimental gingivitis in the rats. The effect of superoxide dismu-
tase(SOD) to cell morphology and cell activity was measured in cultured mouse 3T3 fibrob-
last. After experimental gingivitis were induced by lipopolysaccharide(LPS) and bovine
serum albumin(BSA), injection of SOD were done. WBC count and histologic findings were
observed at 1, 2, 3, and 7 days.

The results were as follows :

1. There was a little difference between LPS treated groups and SOD treated groups in
3T3 fibroblast morpholoy.

2. There was no difference between only SOD treated groups (except SOD 150U at 3
days) and control in 3T3 fibroblast activity.

3. LPS 0.5ug/ml and SOD treated groups (except 150U) had decreased 3T3 fibroblast
activity and no significant difference at 3 days.

4. LPS 5.0ug/ml and SOD treated groups were significantly increased cell activity of 3T3
fibroblast than control group at 1 day(P<0.05).

5. In LPS induced gingivitis, the number of leukocytes in SOD treated was significantly
decreased than in saline treated at 1 day(P<0.05).

6. In histopathologic findings of LPS or BSA induced gingivitis, inflammatory cell infiltration
in SOD treated groups were less than in saline treated group at 1, 2 and 3 days.
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