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Oxidative Stress and Periodontitis

Naofumi TAMAKI, Hiro-O ITO

Abstract : Periodontitis is a term used to describe a chronic inflammatory disease, caused by
subgingival plaque biofilm, that leads to the loss of tissues supporting the root surfaces and adjacent
alveolar bone, which ultimately results in tooth loss. It is believed that while the primary etiological
agent is specific, a majority of periodontal tissue destruction is caused by an inappropriate host
response to those microorganisms and their products. More specifically, a loss of homeostatic balance
between reactive oxygen species (ROS) and antioxidant defense systems, which protect and repair
vial tissues, cells, and molecular components, are believed to be responsible. A paradigm shift in
our understanding of the importance of ROS and antioxidant power to human biology over the last
decade came from the realization of vial and ubiquitous transcription factors. ROS are products of
normal cellular metabolism; however, excessive products of ROS oxidize proteins, lipids, and DNA,
resulting in tissue damage. Studies have shown that systemic increases in ROS are involved in the
pathogenesis of periodontitis. When periodontitis develop, ROS produced in the periodontal lesion
diffuse into the blood stream, resulting in the oxidation of circulating oxidative stress. For instance,
previous animal studies in a rat periodontal model suggested that experimental periodontitis induced
oxidative damage by increasing circulating oxidative stress. In addition, a positive association has
been shown to exist between oxidative status and clinical attachment level in the maintenance phase
of chronic periodontitis patients. These results suggest that high oxidative status in plasma could
have affected the rate of progression of periodontal disease in the past. Furthermore, patients with
chronic periodontitis showed higher levels of circulating oxidized low-density lipoproteins, C-reactive
proteins, and oxidative stress than healthy subjects. Non-surgical periodontal treatment was effective
in improving periodontal health and decreasing oxidized low-density lipoprotein and C-reactive
protein, which were positively associated with a reduction in circulating oxidative stress. In patients
with chronic periodontitis, a reduction in periodontal inflammation by non-surgical periodontal
treatment might be beneficial in preventing systemic disease by decreasing circulating oxidative
stress. Furthermore, increased serum levels of ROS following periodontitis may influence the rate of
progression of systemic diseases. Hepatocellular carcinoma patients with chronic periodontitis had a
higher circulating ROS level and progression of cancer than patients without periodontitis. Therefore,

increased ROS levels following periodontitis may be detrimental to hepatic health.

R RFRFEREANIN AN F I A T2 AWFFRHEF Bt 0B

Department of Preventive Dentistry, Institute of Health Biosciences, The University of Tokushima Graduate School


https://core.ac.uk/display/197207565?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

94

I. B{EXFL RIZDWVT

AT VAL, WRDTHIE A 2T 72 BRI N BRI @ 25 A
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NTVLIERIRETH L, Db D LEvAERNIZB W
THRET, MBILEZO T 75—V T X 57—
BT & A BUBLDIMIE R L 2w BLI358vas, w8
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AMBRIZ & o TR THIARICISE LR T WisEME L L
basnTna9,

I. AEMERECEER

BREIRIE R A2 5 O WL, SRR Y MK, s
WU DT SN B EEIIETH Y, HOREIIID %
2357 YR O LI OFRIE M i R 2 5 & 2
L, #ITER2ZE0MNTVEY, L Lads,
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bk B,

V. ERERRT v b

Fald, 7y POEBRNEMKETVIZBWT, &
LA P L ADZEALIZ O WTIFE AT o C& 720 WD,
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KEAKOHRREICRG$5 2 L THEMLFET ST
FNERWY, ZOEFNVIZBWT, AR
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CIFEFUTORBEI RS N2,
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DOIfFeEAT) LCEETH 5, PIILWEREIZDOWT
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WT, A=N—FF LY FF1A3Ia—F—¥, h¥yI7—
BRTINVIF I TAAI 22— —Eh EOREZROH
FRALY RGN, AR B W THBEISE D - 1275,
IHERONMRILWE TCHHLLEY IV C, EFIVER
TIVE T VRO A EICE P e v
WEhDH 57,

1. KEWTRRZE

Fadb T, BILA ML ALEEROBEEIZOWTO
e e T o C& 7z, TPMMMITEE LT, 1BUEsEEm» &
TS, EWREEAA T AMNCB T2 BE (P
954, RIMISAL LOWERL, AL M AL 15% K
i) ZXTRIHGE 24T - 727 B, I R HE R
EOEYHEED FLMILA PLAIKEEY S 520,
SRR CTHERELZIT TV W ERLYL (F
194 - Loik62%, FHERMSTAR) 2R L L,
18k 6 MOERGR T R L LRl BEREOR, 18
JRIM % #9200 wl FRIL L 720 0012 & o T BEsrisz,
EFE T-80CTHRIEL 720
MEEFDOIRILA N L ZADFHbEiD 72012, BRILA P LA
& (reactive oxygen metabolites; ROM) & HiEE(LT) (biological
antioxidant potential; BAP) % Diacon International #1: free
radical electric evaluator (FREE) % Fi\» Cill%€ L 72, ROM
WAERNOEEBEESL 7 ) =T VAV EEEIET 5
DTERL, TNOLOBILERN LY ¥ 287 H, BRHE,
7 3 /R DNA & EIZAE LMo X)L ¥
¥ F (ROOH) REZZEISTHEL, £MIZL-T
AL A P L AEERFHIT 25D Th b, MlEhke LT
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&, FFIMEE20 wl % pH 4.8 DEMERETICEMR L, W
VITNWHDKEAF VIRERRES YD, T, BEE
W2 BT 2 ligk (Fe™) & 3 iligk (Fe™) 254 4+ 1L L,
INEHEA T N E o TT7 2 P UBIZED,
WALOBETIEL SN FaLtF 2 FEST IV
FTIYM) (RO EXRVFFTTIHIN (ROO)
WZREN, 7=V NELRD, SRICEBZOE
7Y NNIJZFUNRT T2 Ly IT73IV) BIZ
HZETHLESN, 77UV ANVOEIZL L THRES
DT IHIVEEAF > ([A-NH, 1Y) (AT B Hik & 5
Do TDTTANEGEA G OREFMHFIIH DL T
VA FL FOmE ML, EHEBREEORZE L 2T T
U 721G P S5 G PE M O\ LB 5
R-OOH + Fe** — R-0" + Fe* + OH~
R-O" + A-NH, — R-O” + [A-NH,"]*
R-OOH + Fe* — R-00" + Fe*" + H'
R-O0" + A-NH, = R-00™ + [A-NH,"]"
300 U.CARR LA T % 1E% & &7 L, 301 ~ 320 U.CARR
*AR—¥—F 4, 321 ~340 U.CARR D HE S, 341 ~
400 U.CARR 2545, 400 ~ 500 U.CARR %5 % C 501
U.CARR DL E O 1E 0% 1) @ R BRIL A + L AJE & H)
EEND, % B, 1U.CARR 120.08 mg / dl H,O, (2414
T 55

72, BAPIMEE R OHUERALY B NG B Z ML 7
V=F I hNVICETE5 2, BILKEE 1RO 5 ETTE
R HET A 2 & THIERAIL ) & FFli L 72 = Afi#kIE FeCl,
X, HAYEFEDOT 4T VBIEHEKR (AT) % &1
B OEWICERT 5 & gk 1 4 ¥ ORRE Tk < &1L
T50% M4 BP) 2RINT 52 & ClsEdh obifit
WEOVEHTEF %5425 2 & TAEEEA F V2@ &
NTHOE NS, ZOROEOZEILE 5 LER CllE
L, —EEEIZ B 2002 LED SHERIL ) % S
THHETH S,
FeCl, + AT — FeCl-AT (5 L 72AL&Y)
FeCl, + AT + BP~ — FeCl, + AT + BP

Z ORGSR, IR ERIRR I B VW TH LT
Mo 723, IfiL4E T > ROM DI B (744 353 U.CARR)
L0 LMo TiHE < (3390 U.CARR), BAP 2B
WTHRHAELREIRD N o727, £ 5|2ROM
DA3ATIZ BT, 341 ~ 400 U.CARR O Hi 45 & o)
b % < (35.8%), BAPIZ B\ Tl il 2 BEDS I
b% 0 o7z (753%). RIZ, HhIERERRIEE L ROM,
BAP DB MR % B L 720 ROM 2B W T, RRIFHE
(r=-0.230, p=0.039), F¥7 % v F A ¥ b A (r=0.281,
p=0.011) &7 % v F X 124 mm Ll EDERADE
4 (1=0.236, p=0.034) & OMHEDFED LNz, 51T,
400 U.CARR T28EZ 3T 7284, FEW 7o v F A2 b
LAV ET Sy F A bE A4 mm M EOE R 412
BOWTHERSENRD LN/ —J7, BAPIZBWTIE
EORRIEEE L DMHEAMRITERO b e o7y LD
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ZENS, MmFlEWgEA ML RAIREIZH 255,
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MRS 12 & 0, BILA N L A & hilE OmIEOR
BEARMLTWLT Y v F A oA EDOHENED
SENTze LLGDS, ZOWIERS 721 TIEHEERO
HEATIZBWTBILA L ADRERE > TWBEDD, §E
R oTVLONDBAHTH 72, b LEEIHIZE -
THILA LA LR L TWBEDTHNIE, HEIGE
2 & o THEWR ST UL, Mot L2
TP TAHRTTHL, TOZEEFIHT L2012,
B JE S B e L TR AR R AT o 721212, EER O
ROM, C Uty > 327 (CRP) L BRALIEHE (oxidized
low-density lipoprotein; oxLDL) 22\ T DA %8 % 47 -
7259 3 giE, 15 EOREREERD Y, wEES v
NFTARDPYT H v F AL LAV 4 mm PLEOELA
4L EICH BB EE T, EHERBEAE L 2\V214 (CF
YJ i 45.3i%) & L7zo BRENGHIIIEGIRITY 20 i J 24
e L, 77y Yy SIEEROAS =) YT - b=}
T == FEICLE, 22 BERL 7. EERE
A & MR, WER (X—=2F1 V), 1H»H
Bl 2 ABRICERR L7z, MIEF O ROM EE ILHE O
LB 0lE LY, B CRP & U oxLDL (¥, Enzyme-
Linked Immuno Sorbent Assay (ELISA) & Tl %2 L 72,
ARl OHRAL D OWE I, BHBL I OWED 720
IZOXY W& 7 A b & iz, ZoMllEsEE, kit
B DAL ICHIL S A MO PLEeiL )] & e 3 % )ik T
HbH, XTHIZ, ROM & OXY WA T A b Evo 723E )
INT A —F ZREIFFICEHES 2 72012, ENENOHE %
THEfL S5 2 L TRMITT A (LA N L AFREE (Oxidative
Index) % V72" COFMEHEIIDTOLBY TH S 75,
ROM & OXY W #E T A M DZFNENTIT\, FhEN
DAL D ZTRILA b L AR & L7z,

SVeur = (Vg - My, ) /dS,

SVou © FNENDEDIEHEALIRE

Vi » TLOHUE

m,, . SIREO T E

ds,, - FHAREOFEHE R 2

R FEA IR DRER, N—2 T 4 VT 1A
#® ROM, CRP, oxLDL & EEfb A N L AJRIEEDMHILAH
BIZHALTEY, 22AR%ICIEESLRIBIDVRDL
w7z (X2, 3) — 4, yiMitJ1TH % OXY WerE D)
ERERRYICHE L Tv/z (B 2), 2512, WBHE1»H
BoOwWAMMELN (%) OZfbELBILA L ARE
OZALEICHBIBR 2O S (1=0.544, p=0.016), 2
P ABRIIEERAL A b L AFREE & s AL (r=0.436,
p=0.042) JZ U oxLDL @ kA & (r=0.593, p=0.004) I
HIRIRARDTTRD b Tz,

MUHEROMAE * AOXYHR# *%
(CARR ) ,*—\ (ol ‘—‘
00 50 /—1
30 "
10
300
30
200
m
100 100
0 0
FEZL 1A% 2 A% EEZL 1A% 2 A

*:P<0.01, **: P<0.001, Wilcoxon signed-rank test

M2 HERAEICBI A ROM & OXY Wag DZEAL
R REATRIRE DR R, R ICERILA b L AJE
(ROM) A EIHA L, JiERL)) (OXY W7)
3EEIC LA L7,

ng/ml

600 [ \faximum —

500 75% —>
Median  _,

400 F 25% — * kok
Minimum —

300 F ; %

200 F

100 -

0

wBke LirH#% 2 A%

*: P<0.01, **:P<0.001, Wilcoxon signed-rank test
3 HERGER ORI LDL Ok
PR IEAEHR L RSB W T, MalFmICaE
WZIRA L7228, 2 D HRRICIE S BT L Twi,

IABIZEDRE R & LT, @UwEREEICB W TIE
B LD b BRI IR D A% 5, ROM,
CRP, oxLDL & LA M L AR OMENE 272, &
512, FEFVRY 7 ok B FARIGIHE 2 AT o 7oA R, BRRIRIE
DWFEITF D Z &, ROM, CRP, oxLDL & FE{L A b
L ZIEDYENTRD SNz, WERESEIIBWT, &
ARG E AT 2 MR OBILA N L AZYEET
LOICERTHY, ZILYEFGREDFHICEET
HLUHEMEN D B 2 EATRIE S L7z,

VI. BBIEA L X E2BKRE

WEED) A7 7775 —L L THRbLLALNT
W B ML RORER S, BRIEA L AL T RS S
ENEN S TSP B S0 BRI 2V 9 % AL &
BHERAHZALIZDONT, REPEEIIZTo>Twiwn
B, INHDOT 7 7y —HUPERHRE ORE KT 5
B OGIERIEEHER ) 2G0T na M 55
(2, B HE R 2SR I C I R ORI A b L ADS B A
T5ILI2EoT, HWEAROETICHS L T2 ] RE
bEZONDL, EBHERBERIRVEZHELZIT TR, 4
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if AR, RIS BB VT, WEROA L

YOMATE L OBEIZOWTHHE LAY, 64 %D

Hﬁ%ﬁ/$%% JERA TR &R BRI T T
WrL7-& 2%, Body Mass Index, MZMH, #kilEE, hE
RIE, BIECIEAELZEIROONLEho7, L
Laro, gL ETEY VY ViRESELA ML
AFRIEOMEER, EREIFEEWRERO T PEEIED» o 72
(4)o &512, FFMley > OFITEDTHIRRETH 5
The Japan Integrated Staging A I 712 B W THEEFFE 2 H
HEADRO LNz, T BEICBWT, BERIC
Lo TR OFEILA b L AH LA L7zfER, FFHEkC
il & D DREE % G- 2 T 5 I FEEATRIE S 4172,
R0 BT, 7 v ¥ s bt e o T4 2
FRAL BN & B &G B (& R RIEE) DL
BRI T BRI L K 2 ENTETWD, Ll
FO—HT, WFEHTFTIEIL MBI B, ik
JREE I L TR 2 B2 2 L OMRE, T
¥ 7 LA BB T VT T 2 AR D = E T 2 X
ODERBPFELREREAR LTV LIRYED L, 2 s Onf
ZelE, REFMNLT 70— F % EOHR LY EEI A H
JRIZSERTH B Z & ZMRIITIRT THH )W, i
R T & DREIZOWTD AN = AL DR G F 7205
THb ) o WP RIGTERRFAEDTEE & 2 B 5 [

FOWRIR~NOEGZW O 02T 52 L, Briese
%E’Jtcmﬁé%ﬂ:% {DRAN & BHRRAL, PUIAENEH DRk

DI X BHERCELA ML AICEET A EHER LD
ML TWo, R L SGEE L O EZIZE L T
{H AT, BALA P L A% A L-HEROE ERF O
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