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wol AFHAL”

o

Ehir 3kX}o| X|2ZXX|L{ Superoxide Dismutaset
Catalase2| &AM TOf Zist AEHA o1

EXLLEIE R LA ES L SR
zAgD Ao PRz

2g=s,

I.M B

A2 82717} atherosclerosis, cancer, rheu-
matoid anthritis, drug-induced toxicity, postis-
chemic reoxygenation injury, parasitic infec-
tion, 22] 2 viral infection} & 53 A%
el W] glojd T3 d8-E g
Aol Hat ARFHZ Jed™, olF f
71 @F5HRe o8] 5718 AEE AHEA
IEAECA ARE F dper,

0., H:0,, 183 OH I #& & {E7)
EL AAEHA AE dAbe vEAERA, F
29| tAHEQ] 0,8 AE tlAlel lelA] At
o]%F $<to]l' NADPH7} NADP*2 4t3ha 73
S0l A Fo(ekg4 1.

NADPH -——> 20,”+ NADP" + H”
(284 D

o] 0, & €9 WollA superoxide dismutase
(SOD)<l| 2J3iA H,0.2 Ageu(¥rs-4] 2),
ojul-g-o] Yojgy FAld O, v EF H.0.8
%2431 hydroxyl radical(OH' )& 34
& AoH(¥He-4 3).

Q.+ 0,7+ 2H" —-S-’-O—Q——) H.0. + 0.
(¥k3-24] 2)
H.O0, + 0.~
(ukg-4] 3)

> OH ™+ OH™ + O,
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ojZTI*, BT

2H,0, -24lase o oH,0 + 0,
(vrg-4] 4)

Gt 2714 AIEE 0.8 H.0.E vt
& Ha49 SODY, H.0.5 &3 442
B} E catalased] 2Rl 23 0,79 H.0.2
2 AAE BEIA HY, FFHLE I
Zrg gt 4ksbA] OH 2] AA-S WA3HA ol
A0E B3EA Eo(ihe2] 4).

AFzA e g AAY F Ue & A
2 dafE7] B A AT E AHEHY,
T4 fd8 AFEY F5 AYY X FH
olE Azt #;AES Tx FAW ohI Y
"5}1‘@'?'"“ 9‘]?.1’ 02—9‘}‘ HzOz—o*‘ )‘3"610“ :‘3'3}'&1
F2 d+=%1ed, Charon$(1985)& €]
AT EY AdatiAbe] g FF& HHstnat
7% At Ex g9 AT Aed
AR E B A2AJNNHNE 42 WFAIY F
H.0, Aol #ste] d7¢ 23 X 23K
el%: Bacteroides gingivalis %} Actinobacillus ac-
tinomycetemcomitans 379 AdAUALE
AAAIZ = & B3P 2™, van Dykes
(1986)® & ttF A Yo 3}t Aol
A= Fa FEY AFEANA T2 YY)
gAY P o) 2§ 0,79 AL Fgolztn
Budgor}, Asman$(1988)Y& ¥ A
FHEAEANA LT YW dF BP0
o3 0, A0 371 SUtke gt e



B3a3lgon, Kimura$(1993)® & 4U¥ X
74, 74 % ANREE AFF g4 22
A GF AN G o A9 bty A o]
Z7HER oy AAAAE, XIE e
93 27 g ¥ Fgow 3Ed v XNF

A4 HHYRYTIL WA Ha
HA HES 44T £ Qe 5HE FHE
24 A9 4ZYUNE WAL F A Aol

2ti B skt

F & #49] Langerhans’i ] #lE} Al
o] 715 Aol 7le AR A%k n¥IH
w2l gie wdg EFoz dv oAk
Aoz A, vzHEY T Fs T4dH
A= A%, FEH, gAY 24, Ca-
ndida albicans, Hemolytic Streptococci®} Sta-
phylococci7} $-¥3iAe F243FTe Wsl,
ol & 5’”’3“94 W3}, opo] EpZlo] ofgt
n) gk wkg, WHEE APAEFY M= S
i]°P—?—¢1%‘91 H]E«] F7h oA AFES,

ZA9 ¥, de, XFAd I3 ¥

< YEehd & Jdoph,

H abafre 7] 2 st 4o
i ?“i—?i}‘i Matkovic(1977)*, Crouch%
, Grankvist$(1981)", Loven%(19
83)¥, 18]3l Hogglof$(1983)* & B4l
Fakslas o] 4 wale] @Bl AR
BL 53] Gandy5(1982)7&- G’ WAL

F e FEEC] A2 WERAES
%"é% vebd of 0,71 A E 3} SOD 2] &4 o]
A A 5o} VEPGE B sl HA] o] gatslg 4t
WEN ] 71efAe do] Y-S B
#Nov, Buse5(1983)"% SOD7I T
AL 5 e FEE o #AF
WEIEE BEIcty B,

E AxeE dastasEe] AhfEvE
Asle] A& s R J4dE @3
e oy AF 292 EU g, i o
2 F-@2be X222 U4 SOD9} catalase
o] B4 Wi}, Tela PR e FAstALe

=

Ea=1

24

1513

Lm

Eol
%

-

L4

gawsl, #xte) o], 233 A ePEHy
Aol QexE FuHdlEd ).
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1. SIFCHA

A& vl EA Fiwo o] FE FFEY
454 222 A superoxide dismutase
(SOD) 8} catalase®] &/A3wsl, X9} 4t
stade] #Adsl, #xte] o], Elm X
L9458 #Ho e ANE FHI] S5k
ZAYER & AAHY NFIH WYF
FAAE F AN e] Sz ekar HF 1 o]
FAA ot AFAg Z¥e] glon
Page®} Schroederd] ##/(1982)*¢] 2Jsld
4AE AFge o|gE A 20%WE IF
o2 AAsRen, YA FAE FAM 7
=AY AA G B 00 ] Qe d v &
Firo] olFE Pl 8HE (IS
2] 1 120—160ml/dl, B& : 13.567ml/dD) o2
AP, AT EE AHGFE2EA47)
, B3 XA F7H0 B 18 iy
A 3R @R, e 4948 X9 @RS
fshe B 119 AEsign. o dx}e
AHET= 33404 664(HT 44.624) o
B, 2 o2 FAET A5

0®EE

2, oivard

AT G T3] XF39 Hol(Michi-
gan 0 probeE ©]€)7} 6mmeoldoln], A&
A7t 20170l R FEH A (Saxer ot
Muhleman : PBDY& 30]4%1 #2159 A&
X2 & o] &3t

(D Aezd F4
AezAe Faristeld WAL AF4E
2 P43, 4¥4E, aen Ae Ag=

4% ¢ 2AAIFFZAAN Aoz
& Qe ¥, Ae 4G5l AHsel YA

AL 4 d7tx] F3} 80T YR
sk o,

AezA e FAE
I FAS] 2080 Sﬂ‘” she Al o2&
50mM 14t -5 (pH 7.0)% 7}3F £ homoge-



nizer(ULRRA-TURRAXT 25, Germany) &
A, FANL 4THA 12,000 g= 10
E7F 94% 8 (Micro-centrifuge MH-2, U.S.
A)dte] AHANE FA TAS Y3 ABE
ALg-3F ] Tt

(2) Superoxide dismutase(SOD) &A%
&3

SOD #A=E Crapos(1978)We] o
o2t EAHA=d, &3 Y= xanthine©]
xanthine oxidase®l 9@} uric acid2 %2

BAEZ HAEHE 0,7°] cytochrome c&
FHA71ed, SOD7F 078 AA3EA cytoch-
rome ¢ FLFo] ZAFH B2 o] A H cytoch-
rome ¢ $AFo A G ZFHst= ol
(Wk8-4 1,2,3).

Xanthine + Q; ——-—> Uric acid + 0.~
(vk5-2 1)

cytochrome c(oxidized) + O;~
xanthine ox1dase> cytochrome

c(reduced) + O (¥+3-4 2)

SOD

0;”+ 0;” + H.0 ———=>

H.0, (184 3)

A]oF
100mM sodium phosphate buffer(pH 7.8) 500ml

0.5mM xanthine solution 10ml
0.ImM cytochrome ¢ solution 10ml
dilted xanthine oxidase solution 5ml
10mM EDTA solution 5ml
2mM KCN solution 10ml

iy

Alg ol 0.1mM EDTAS 02mM KCN&
333t 100mM phosphate buffer(pH 7.8) 2.3
mlol 0.5mM xanthine 0.3m!®} 0.1mM cytoch-
rome ¢ 0.3mlE B3 T3 F 25T 3%
< X3 & cuvette . 2 & xanthine oxi-
dase &9 718t 550nmeoll A 183t ¥ sls =
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FHEE EHIA FH== FTUHEEST O
3 0.020°] A xanthine oxidase ¥& =
A total-SODS] A=+ A7) 27 A
Alg 0.05mlE 7Hste F3% F7he oA
T8 AN, cytochrome co &4 £
& 50% JAEE £49 ¥g lunit(DE
EA13ME . Mn-SOD A4 X &4 wkE-Ho
KCN& 2mMe] =HA 718t 7)ok 22
Ho g2 ZA39}. CuZn-SOD9] A EE to-
tal-SOD 2] 4 x]¢]A4 Mn-SOD&] A4 X & =
oz 3o

(3) Catalase 84 x= &3

Catalase ¥4XE+E Aebi(1983)7¢] Hhgo)
el 34Utk & 5mM phosphate buffer
(pH 7.0) 2.0ml°] 100mM H,0,8< 0.98mis},
ZAALY 0.02mlE ¥ F 240nmolA] 18
¢l W3lsEE F3EE UV-spectrophoto-
meter(Gilford instrument Lab. USA)E o]
|3t ZA3lgon, Axe THEE 18
Ftel 1uM 9] H,0.& EdXIE 54T 1
unitZ 3}l

(4) 9d A

S A A Lowry5(1951)%9] whye
o3t FFstg o, EE @Y A EEE Bo-
vine Serum albumin(1mg/mD & ©]-&3tt}.

(5) TAAY

2 d7olANe FAANEE BAZEIUY
SPSS/SP* & o] &3ty e, doj3 2+ Hus
9] FAHAE e E d9ug BARA
(AF3HAH & Scheffe’s method) S &1, o
3ot &zbe] o], LR gl ksl
2B AABAESS 9. £487
T4 pake] 0.05 T FSE Fos A
O

2 BAsuch
I, o74%

AT g8 457 29 CuZn-su-
peroxide dismutase(CuZn-SOD)$} Mn-supe-



Table 1. Comparison of activity of CuZn-SOD, Mn-SOD, and Catalase among normal, inflam-
matory and diabetic groups(unit : U/mg protein) (mean + S.D)

group CuZn-SOD Mn-SOD Catalase
normal (1D° 5.4755+ 1.7625 N [ 2.1200=+ 0.7000 57.9927+ 17.5763
inflammatory (20) 5.5450+ 1.7244 1.5793+ 0.3141 64.4571+ 16.6734
diabetic (8 5.4683+ 0.7947 1.7483+ 0.1569 66.0400+ 23.7510
* 1 P<0.05,

@ : number of samples

Tabe 2. Correlation between blood glucose level and patient’s age, gingival index and antio-

xidants.
D. M. G.L Mn. CuZn. Cat. Age
D.M. 1.0000
G L .5103* 1.0000
Mn. 0027 -.2964 1.0000
CuZn. .0445 0279 0273 1.0000
Cat. 1237 1739 .1486 -.1652 1.0000
Age .0851 3494 -0922 2340 .2479 1.0000
* P<0.05

D. M. : diabetes mellitus. Mn : Mn-SOD. CuZn. : CuZn-SOD. Cat. : catalase

roxide dismutase(Mn-SOD) ~18]Z catalase®
g4 ol & B4 oy, 39 2ex)4,
2] Yol gl FA3lAAETS Au
AE E43t9 .

(1) Fastarel BHE

Z A9 CuZn-SOD, Mn-SOD, 181
Catalase®] &4Jo] Table 13} o] VEltEd],
Mn-SOD2] &4z ol Agt Fazte] HHdalele
BAHCE fostden, AAEHAAn HA
T3 GFTAMT 2ol 7t AR (P<0.05),
FraoA Fistase] e ANEH 4
FToll Bty Fogde] AATHP>0.05).

(2) A% AeAF, g2 o] 12jn
FaAstaLE7) AunA

329} @219 o], A& AF5E Yrishe
A2, 2a Fstasste] JudAe

Table 29} Zt}. A9t Fuzle] 3
Aol FABAIE AR (P<0.05), it
Bale] FAEE volo oE Wy} g
(P>0.05). 18|32 Fx@xtel A2 Feiwss)
0% B AE 454 AU gats}
Ha o BAWSe AN FABA L
ARAHP>0.05).

v, &2 % J¢h

A4 fE]71e] WAL Pake] 3714 giAle]
PHolRYt o] EFEL AEE uwrgAo|n
ZA Y o] EAY 7% collagen, hyaluro-
nic acid 2]l proteoglycan® 2L A9
712 3¥9 depolymerizationol FEFS 7|2
wer opjzh, AES) @A, ¥4 18w gt
Al ulale] AL JeElE 4 gurpenen,
et SFEAE B ol AldEL 3714



BN A&7 A o] dax {EE
AAZ F de g BALHNAE ZFo]olgt
igl_q_u).

Superoxide dismutase(SOD)¥ 0,7} 34k
Slrdel AR A@RHE RE 3= F
EEF A4S JAWA X AZHAY ] EAd
CuZn-SOD, 283l F3FHF] AXZAUS A
Ao WA I o] £A3HE Mn-SOD F
57t em=? QXA A3 cata-
lase® dhte] Zro g MU MEA7|EQU
peroxisomejol A] FiIsFLAE B A4S
T¥ee AR, XFFET cytochrome sys-
temE 7} 37140 M Xo)| HE A BXH o)
A ERFFEY TAEY HPFY ¥
T2 EAslY FisAol] 9§ A3kE &
qog BE AXE BIHFE FaF 94
-ﬂ_qj).

e gRtFe g A2govt AFEdS ¥
QA= ot XFAf olFE HS =
2l A=At we tfFt X FxA 9
h3-& WA A F24-E AN Y= o] &9}
WolEa A1 glov, IR X9 XFx
Z) e o] B3t A o]20o] ¥E-3 ejolc)
16.22)

E d7oNY ZuaIRELS =FHAMA
(++)olA FGX7} 180mg/dl ©)319] =}
E7 A9t ez aslase] 84
=& 4% 8}, Mn-SOD9] A xvto] A4}
T GFTAA Ael7h ANeH, FuaTe
ATl vdtd A= AaHAL Y F9
o] AR ¥sict.

Ohno%5(1991)® & Fixoj ojfd FxE9)
AWM CuZn-SODY ¥%7F #AAHUL
o, 34 715gFoly A3 7T B
AZQ A$ME Mn-SOD9] =71 45
RAE BudAA 23U 4 FET
48 AYE AR, H(19940)°% A&
2 4354 XFAEY xex=FY)A Mn-
SOD9| &/do] AFe Hxo] we} FAHA
22 Budga, 3(1995)°2 NFY A9
oA SODE ¥Ae], LEla HPFuol
A& catalase®] ¥o] ol vstd #9

nf
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AUA FAEE Husiyd. B dpdae
Fa@Ate] @54 XNezAY gistas el
249 dsprt JehdA gt

Yot g aLe B, =4 X
223 PstEL Ao Yo A
ol Hlmete ZAde Yo FoAo)
AU A} 454 AezJU gustase
AL ¥FA o] 98 24 QY wx) 23
H 5L Tos 29 dngae] Ax Ay
M7 02 A9l 434 HezAy Pas)
i e G Te BB} Q
A=, IR WA Frlol wa} 2322
7 o)A A M Finestone(1967)
?, 35(1993)"9 AF¢ XY=, Bar-
nett3(1984)°& ¥ako] Zslaly wjxyg
aY g Fol] JLFFo] 283 o]2olx|x)
2ol AYY g gapge AR x=A
o] F71E 4 Urkm stk

T dstEs) sl A B
ATE Glass®} Gershon(1981)"®, =121 Im
2 Hoopes(1984)®& SOD<] 84o] A
Te} 2AE0T BUSHAT, NiwaS(1989,
1990)* & A3 uje} x4 B4 W} Q=
Aoz RIsged, B dRqNE gas)
Hao gAvistel A¥zte FABAI) YQ
o},
Ay ZAIL HL4E LRSI e
BBAAE JEM AR, dFA ez
FAaL Aol BT AT v
st Zae HAoY fojidol gud A,
a3 GFAH ez gaspasel 84
=7t @A 93 A gEe wx] 2§y
T2 By dFol e W slase] @
dol Z2HATE 98 A7 Ao} Aurg
Aol B dFtozE I o)fE Muysl
T YeEg O 89S Bosl=xe] B
3t AFHojol & Aoz Az,

2 47 849 AgxxE ve 4 e
Fr@ate] ARG} 09 Beuke A
9E Agd d¥oz, ¥/t xezAy
Fastasol A wsld 4Pe 7HA =
TS Wsod, ¥ Fusizie) AxMAHY



B}7F 1014391 Ao M e Xz AU §
Astaszel 84 Wk, A K)o g%
EFeE2RYH AUE B3 F AE gluta-
thione, asocrbic acid, sulfhydryl group, uric
acid, vitamine A, vitamine E ¥ bilirubieS7}
2o vaLaA FASEAEYY xex7 9
HeEAd AoiA Y F%, an 454 A
Sz2AUA &4 w3yt Jeld Mn-SODo
A B ZEe Q71 dlojob stalat Al
=220

=2

—

V. 4

A HgEA G o8 E G
A8 A=A superoxide dismutase
(SOD) $} catalase®] EA3H3t, ¥9x9 4k
stado] &Adwsl, #xpe] o], ag]n A
24958 #do]l J=AE T3yl st
ZANEE R4 Mgy AFd YL
B2 5 AAAZ o] F5stm H2 19 ool
FYA BLoly AFX8e HPo] e A
A XF-Holl o] A} 203 S GFTLR
AR e, U FAE FN T
Aol A EE 09 Q& vEY B
o o] Bzl 89 L FuTd (B33
: 120—160ml/dl, B @ 13567mid) g A
A, AFTeEE AFHFSEAF7)
0 Ex 1, 28 A&AF7t0 e 12 el
2 1198 AEsidd. U @xle] Ay
&= 3BAA 6641(BT 44.624) HFoH, 1
Wde G2 FFs[T. ez &
23l E A% SOD(CuZn-SOD+ Crapos9] #
Holl w2}, catalases Aebi?] W) wla} zhzt
83318 UV-spectrophotometer £ &% 8
e 2o AEL 4y

1. #dstaze] g4 FA4T 8k
FFTolA Mn-SODS] &/l fejAd UA
SA el e n(P<0.05), BxTolA &
AstEa0] B FATH GS5T
&t freldol ATH(P>0.05).

Faare FYzE vold mE Wt
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AT (P>0.05).
3. E3A7 5L+ E
0.05).
FRIAEL] 434 AU §4sta
a9 ZAdustel ggAztdle AaaA s}
AR T (P>0.05)

AeArE #2U4HP<

oldel AFE AP HAse il
3HE 4% Mn-SODS) =7} ez g=
FEHE HFE & Ucke AW, FuRe
AAGepAsz 09 B FREQ] G354 A
SZAW Fdstatol BAwstel Y|zl
= AREATE A& AR

[y
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off M -{N utd

A, A¥S, 338 Uy $x9)
15237 Aol o A48 a3, o)
g =288 A 23 : 2736, 1993.
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— Abstract—

AN EXPERIMENTAL STUDY ON SUPEROXIDE DISMUTASE-
AND CATALASE- ACTIVITY IN GINGIVAL
TISSUES [N DIABETIC PATIENTS

Byung Ok Kim* D.D.S., M.S.D., Ph.D., Kang Jin Lee* D.D.S., M,S.D.,,
Joo Cheol Park**, D.D.S.,M.S.D.

* Dept. of Periodontology, School of Dentistry, Chosun University
**Dept. of Oral Histology, School of Dentistry, Chosun Universily

Oxygen derived radicals(O;; H:0,, and OH") are thought to play a role in a lot of human
diseases. And it has been believed that antioxidant enzymes such as superoxide dismutase
(SOD) and catalase could protect the tissues from damage resulting from the oxygen derived
free radicals.

The purpose of this study was performed to investigate the activity of the SOD(CuZn-
and Mn-SOD) and catalase in inflammatory gingival tissues and the correlation between
boold glucose level and antioxidants and age in non-insulin dependent diabetes mellitus(NI-
DDM) patients.

For this study, the patients were classified into normal, inflammatory, and diabetic, and
ten their papillary bleeding index(PBI) and gingival index were checked. Subjects consisted
of 11 healthy patients with no inflammatroy gingiva, 20 adult periodontitis patients, and
8 diabetic patients, aged 33 to 66(average : 44.62). The blood glucose level of diabetic
group was ranged from 120ml/dl to 160ml/dI(physical status O : averge : 135.67ml/dD).

Gingival tissues were surgically obtained from the patients during periodontal surgery,
extraction, and clinical corwn lenghening procedure. The activity of CuZn and Mn- SOD
and catalase in the gingival tissues was measured by using UV-spectrophotometer by the
same methods that Crapo et al. and Aebi did, respectively.

The results were as follows -

1. The Mn-SOD activity was significantly lower in inflammatory group in comparison to
normal group(P<0.05), and the activities of antioxidants in diabetic group were not
significant in comparison to normal inflammatory group(P>0.05).

2. The activities of antioxidants showed little variation among individuals of different ages
(P>0.05). :

3. The higher blood glucose level was, the higher gingival index was(P<0.05).

4. There was no correlation between blood glucoe level and activity of antioxidant in inflam-
matory gingival tissues of NIDDM patients(P>0.05).
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In conclusion, these results, within the limits of the present experiment, suggest that
the activity of Mn-SOD might reflect the inflammatory status of gingival tissue, and the
activity of antioxidants was independent of blood glucose level of diabetic patients in physical
status 0.



