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Analysis of glutathione peroxidase, superoxide dismutase and
malondialdehyde concentration in gingival crevicular fluid in patients with
human peri—-implantitis
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(Chongqing Key Laboratory for Oral Diseases and Biomedical Sciences ,Department of Prosthetics ,

The Affiliated Hospital of Stomaiology ,Chongqing Medical University)

[ Abstract)Objective ; To investigate glutathione peroxidase,superoxide dismutase and malondialdehyde concentration in gingival
crevicular fluid in patients with human peri—implantitis and to provide the basis for diagnosis and adjunctive treatment for peri—im—
plantitis. Methods ; Peri—implant sulcular/gingival crevicular fluid(GCF) samples were collected from sixty—two patients loaded more
than one year. The experiment was divided into 4 groups: peri—implantitis group (PI,n=15),health implant group(HI,n=66),tooth in
peri—implantitis group(TPI,n=15) ,tooth in health implant group(THI,n=66). After the clinical measurements(probing depth, gingival
index , gingival bleeding index , plaque index ), GCF samples were collected. Then glutathione peroxidase , superoxide dismutase
malondialdehyde and IL-13 were analyzed by enzyme-linked immunosorbentassays. Results: PLL,PD,mBI,IL-1f and gingival crevic—
ular fluid in PI group(2.20 £0.78,4.63 £ 0.92,2.60 + 1.12,21.07 £ 2.29,1.34 £ 0.17) were higher than those of HI group(1.03 +0.89,
1.76 £ 0.73,1.14 £ 0.97,18.79 + 2.07,0.83 + 0.23) , (P=0.000,0.000,0.001,0.000,0.000) and TPT group(1.13 +£0.92,1.53 +0.72,1.00 +
0.93,18.52 +2.37,0.74 + 0.26) (P=0.011,0.000,0.001,0.000,0.000).SOD and GP—x concentrations were lower in PI group(218.65 +
16.27,178.66 +21.77) than in HI group(243.52 +19.71,211.96 + 21.43) (P=0.000,0.000)and TPT group(230.63 +26.91,213.04 +
25.75)(P=0.016,0.000). No difference was observed in PLI,PD,mBI,IL-18,SOD,GP-x,and gingival crevicular fluid in THI group

and HI group. No difference in MDA was observed among all groups. Conclusion ; Oxidative stress may play a role in the inflammation
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Tab.1 Comparison of GCF and clinical parameters among four groups ( x s )

PLI MBI/SBI PD (mm) PISF/GCF (mg )
PL 4 (n=15) 2.20+0.78 260+ 1.12 4.63 +0.92 134 £0.17
HI 21 (n=66 ) 1.03 +0.89 1.14 +0.97 1.76 +0.73 0.83£0.23
TPI #H (n=15) 1.13+0.92 1.00 +0.93 1.53+0.72 0.74 £0.26
THI #H ( n=66 ) 1.27 + 1.02 1.12+1.10 1.67 +0.70 0.81£0.20
H/F At 16.623 19.839 42.231 28.367
Pl 0.001 0.000 0.000 0.000
PI 24 vs. HI 4 0.000 0.001 0.000 0.000
PI 4 vs. TPL 41 0.011 0.001 0.000 0.000
HI 4 vs. THI 41 0.612 1.000 0.984 0.583
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%2 44 SOD.GP-X.MDA.IL-1B iRE (x+5s)
Tab.2 Concentration of SOD,GP—x, MDA, IL-1B among four groups (x +s )

Sl 454 (ng/ml ) SOD GP—x MDA IL-1B
PIZH (n=15) 218.65 + 16.27 178.66 +21.77 7.01£1.28 21.07 229
HI 41 (n=66 ) 243.52 +19.71 211.96 +21.43 6.22+1.27 18.79 +2.07

TPI 41 (n=15) 230.63 +26.91 213.04 +25.75 5.99 +1.47 18.52+2.37
THI 41 ( n=66 ) 243.57 +19.83 215.48 +26.69 6.01 +1.44 18.75 + 1.90
F1H 7.008 9.770 2.069 5.957
P 0.000 0.000 0.107 0.001
PI#H vs. HI 4 0.000 0.000 - 0.000
PI 4 vs. TPT 4] 0.016 0.000 - 0.001
HI 41 vs. THI 41 0.988 0.404 - 0.948

i#

W
AR O MUIARTE T8 57 45 A F T, 1A

PP 1 ER e AR 3 2 I T P A T B
REJT, i UL RGP AA AL R G R A, T 5
AP —Fh SN, TR 48 B T A SR B0
P S AR = AR B A I, T o 2
TR A0 M A A A SR AR, Bl i Al 3, 3
S ER T R B A, A R R
0 EL [ Bs JE TA Q™= 4 ml i 0 i 4B, A Ak Ak
A DURTR A BT AR 28 E2 A S i A2 R AR
WETE A JE R 5 58 AR OC 2R R R AP AR
E R ESE =R AR P
3.1 FRAARE AR

YR YA YRR 78 A T LA sz e A ) e Ao A S gt
SRR, 308 0 R 7 Y T A2 W a8 s LA S A
W HL T R Y S A SR A R D AR AR
YRARTE BRI RE AR W 78 Hh JC B i 25 57, T4k
Ui 5 A ) W AR T S B 4, AR B o e R0
PR AR

ASZu R PLZH Y PLI MBI .PD . IL-B UL & PISF
(T HL LU TPLAL B G425, X 5%
Z RS SZE LA L PTZH BV W 22 T HI LA &
TPL 41, BR YA N IL-B /KF-BH & & F HI LA TPI
2H . 455 HI 41 PD MBI PISF W% &5 F THI 41,
TGt #2225, XSS F 0] Re- SRR A ] Rl A A 44
KIRF A AL 1o 2 AR 70 S A 14
FAME IR LT A 5 VA THES S5 DG, T ik 22 51 &
HOPME R 5 £ A 20 22 R AU AU RE 55, 5
THRAZ, 15 B PRAG A F bR dss i, 0 T3 it 25 57
(1) HAth 52 ) PR 250 7 B E— 25 AT
3.2 ASCREARIS
SOD il GP—x HI M J&E FHUASTE LI R 58, SOD

g H S O A TS R 5 GP—x 1] [R] I 15 R HL0, Filidt
AAbr=, —F TR U SE AL R bR e, AR
szigh PL 40 SOD 5 GP—x e JE KT HI DL M
TPIZ . XUt B A 1E RAEFIAE IR ER YA H , SOD
5 GP—x RN TR X 51 2R 2 I 45 58
L, 7E2F R R B T, SOD 5 GP—x K PR T
FRERIR I AE—R o Zead 2F R bty 10 B vp | il
TSI T AR 3 15 B ARE - S SR A PR K
R, ARSI R AR ] R 98 Hh SR I S A
58 T RA FH LI, 33X $L 5 P 14 ] Bl &
WAAAEENIRINZ S . Kim SER 5T Ps RAE
SET SR R R S AR N S K T I RS - R A E 4R
SOD [ 17 1 A AT AT B[] o5 0K T it B K 8K 2 %o iRt
HHJEAE L IIRIT I, SOD s EH — 1N e T A
T AR, A TZ RS ] BE S RAERE T, A
JERIR A SEFPAER, B I = A TR 2 | 3,
J TR B R HHER Y, KR A A B
THFE, BRI TR NPT A A B R E fa e 4 Rl 4 40
REATG, MR () 25 R 5 2L — D B E , A P iaE™,
WV GP—x Yk 5 fdt FE X BRI e e 2 22
5 X SARMGREE A 4B R R T R R AR A TR
BARH ZURIT | BE N ER S SR IR ]
Fof Il 3 e A 22 L TR A R, A B (] s A5 R
L5 HARBFSAHRIE X SR U T T 1 AN a] S A
D, FAHEA T — BEHSHE] B Wl | ot oK RE SR 2470 S AL
g 2 5 AR B B () AR A, Tt — 2B BRAIE

MU B AL 25 LT, ROS Xt 40 B Bt AS i
FURG TR , 7= HE R ok S Ak 7=, 9 o HL RS OE
2= RS2 PLZH MDA KR4y 3 41
T BTG T2 25 5, A RGP I 21 J8] 9% 26 3 1L
T MEW ) MDA MR B SRR 0 MATC2E 5 . SCHRkHR
TE MDA [ K-35 2 ] 9 S T B 1 184 o vy 34
T, BT LA B 5 i X ZH 2R A RE B, ARSI 4]
X4 MDA [ 7K P-4 B 0 J3E AR AR A5 A X A F e, (H



BERERKZEZER 2015 £5 40 B 3 8 ( Journal of Chongqing Medical University 2015.Vol.40 No.3 )

— 471 —

TGt 2e 5, TR MDA ZZ R K,
W ARCTA] 5| R SE 12 22 5, AR SCHr s Xt G350
AR E . 522 Pietropaoli FURIFFYE 25
TCIEAR B B SR PP AR | AR 53 P9 ) 2
AL, HHMR A BB B A R AL SUEA T E A £
I WOFR AR A 2 JE 2H 20 Hp 5 R A R o o SR Ak =
Yy, 5B SRR 2 S E By BEAR — &0, ARG R it 1T
PRER AR AL Tkt B BEAILIAR , B S A il 35 3 g
B, PRI AR KRR

1€ HI LLK THI 4% e &2 B, i SOD 5
GP—x B ERAL T KRR, X v B 5 AP AR A Sl Bk
GaMELEADNZ G, 5 O NIRRT CE , Fh
AR ) P AL 07 A BN A %, (EE AR LA
K AT BEL 13X — 3 R ) K A s SR A SR )
BRAE L U105 TR TS B — 2 AR, S5 R BoR
PAEFFEAARER VAW Y SOD 5 GP—x BYH & T %, 1M
AR MDA e 7E RAE A THE (Jose
TF2E) o AT LAHEN A bR iC 4 B el AR 5 A
FE R S IERE FEAFAE— 8 S FR , A PP AR S [l 8 1
A JE PRI 2 27 AE S R 38, 33X A e A ] L 2 g
HATRR A2 DL RGR YT PR — e e (H
ERJERAES A T EALR B, 38 & A AL B T
RAE , LFMEARRLA OVN 2 J5 B AETE R A AL
738, AT AT R — 2SR UE , AR A ] el 6 A T 5
W RIS B

& £ X M

[1] Mombelli A.Etiology,diagnosis,and treatment considerations in peri—
implantitis[J].Current Opinion in Periodontology, 1996(4)127-136.

[2] Weber HP, Sukotjo C.Does the type of implant prosthesis affect
outcomes in the partially edentulous patient[]J].Int J Oral Maxillofac
Implants,2007,22(7) : 140-172.

[3] Higuchi KW,Folmer T,Kultje C.Implant survival rates in partially
edentulous patients:a 3—year prospective multicenter study[J].J Oral
Maxillofac Surgery, 1995,53(3): 264-268.

[4] Ibbott CG,Kovach RJ,Carlson-Mann LD.Acute periodontal abscess
associated with an immediate implant site in the maintenance phase:a
case report[J].Int J Oral Maxillofac Implants, 1992,8(6): 699-702.

[5] Isidor F.Mobility assessment with the periotest system in relation to
histologic findings of oral implants[J].Int J Oral Maxillofac Implants,

1997,13(3):377-383.

[6] O’Mahony A,Spencer P.Osseointegrated implant failures[J].J Ir
Dent Assoc,1999,45(2).44-51.

[7] Lindhe J,Berglundh T, Ericsson I, et al.Experimental breakdown
of peri—implant and periodontal tissues.A study in the beagle dog[J].
Clini Oral Implants Res,1992,3(1):9-16.

[8] Borges Jr I,Moreira EAM,De Oliveira TB,et al.Proinflammatory
and oxidative stress markers in patients with periodontal disease[J].Me—

diators Inflamm,2007,2007:45794.

[9] Pietropaoli D,Ortu E,Severino M,et al.Glycation and oxidative
stress in the failure of dental implants:a case series[J].BMC Res Notes,
2013,6(1):296.
[10] Grant MM, Brock GR,Matthews JB,et al.Crevicular fluid glu—
tathione levels in periodontitis and the effect of non—surgical therapy[J].
J Clin Periodontol ,2010,37(1):17-23.
[11] Kohen R,Nyska A.Invited review:Oxidation of biological systems:
oxidative stress phenomena,antioxidants,redox reactions,and methods
for their quantification[J].Toxicol Pathol,2002,30(6):620-650.
[12] Nibali L, Donos N.Periodontitis and redox status:a review [J].Curr
Pharm Des,2013,19(15):2687-2697.
[13] Kleinberg I,Golub D,Lorne M.Gingival crevicular fluid and its use
in diagnosis of disease[J].Int J Dermatol, 1985,24(1).37-40.
[14] Niimi A,Ueda M.Crevicular fluid in the osseointegrated implant
sulcus:a pilot study[J].Int J Oral Maxillofac Implants, 1994,10(4).434-
436.
[15] BRENE, FhGAL 28R IE IRACA S I AR R AR A R FE AR [
BRI IR B 2243, 2008, 22(2) : 137-140.
[16] Yaghobee S,Khorsand A, Paknejad M.Comparison of interleukin—
1B levels in gingival crevicular fluid and peri—implant crevicular fluid
and its relationship with clinical indexes[J].J Dent (Tehran,Iran),2013,
10(1):1-9.
[17] Murata M, Tatsumi J,Kato Y, et al.Osteocalcin, deoxypyridinoline
and interleukin—1f in peri—implant crevicular fluid of patients with
peri—implantitis[J].Clin Oral Implants Res,2002,13(6):637-643.
[18] Tsai CC,Ho YP,Chen CC.Levels of interleukin—1f and inter—
leukin—8 in gingival crevicular fluids in adult periodontitis[J].J Periodon—
tol,1995,66(10) : 852-859.
[19] Schupbach P,Glauser R.The defense architecture of the human
peri—implant mucosa:a histological study[J].J Prosthet Dent,2007,97
(6):S15-525.
[20] Kohen R,Nyska A.Invited review:Oxidation of biological systems:
oxidative stress phenomena,antioxidants,redox reactions,and methods
for their quantification[J].Toxicol Pathol,2002,30(6):620-650.
[21] F52E AR M HNER TS BRI 5 5
RIEABIBITEI) A DR 2%E, 1997,32(6) :349-349.
[22] B PR SRR R AT B A VA DR
A ALK PRI E] 467G I BE 2238, 2000, 18(2) : 106-108.
(23] &F 88,8 FEABPEMAE R AR AW A DL Ik A
PRI E (T]. 95 I B 2225, 2000, 16(2) < 115-117.
[24] Kim SC,Kim OS,Kim O], et al.Antioxidant profile of whole saliva
after scaling and root planing in periodontal disease[J].] Periodontal
Implant Sci,2010,40(4):164-171.
[25]] Canakei CF,Cicek Y, Yildirim A, et al.Increased levels of 8-hy—
droxydeoxyguanosine and malondialdehyde and its relationship with an—
tioxidant enzymes in saliva of periodontitis patients[J].Eur J Dent,2009,
3(2):100-106.
[26] Khalili J,Biloklytska HF.Salivary malondialdehyde levels in clini—
cally healthy and periodontal diseased individuals [J].Oral Diseases,
2008, 14(8) : 754-760.
[27] Guentsch A,Preshaw PM, Bremer—Streck S, et al.Lipid peroxida—
tion and antioxidant activity in saliva of periodontitis patients:effect of
smoking and periodontal treatment|[J].Clinical Oral Investigations,2008,
12(4):345-352.

(Gt B ST



