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REER R F B %
BRI M

Ik, Ao

(l.hmA%2E=FER oEs, b 100091 ; 2. PEER AFMEHLER
oEBE A, b 100012)

HZE : B @dshd ik i 5 345 AR AR R 8 R ) 69 30T 7 B AT AP LR B B K e ¥eh . Tk 30 4
AKBRIAAL A 3 ASF B AT R AL TR ¢ AR ITARALIE (Ti—Ag), AlRAbAL (Tl—sl) RaATAEE (Ti), # 30
BAPHAR AN 5 R R FTARET R (R 6 BAHMKR ), FHEAREATRLEIINT ARAE,
5 SRR R B X AR B AT 2 ARG, AT KT IE R % 4%%%%, 8,35 6 R A8 AR
m (AR, RRAUA R s WA TG AT ). X HEES . ARF N, AT
EESH . ER AR R AT 2AMAG, Ti-Ag A= Ti—Si LA B ZEREA 23] 7 KM, T4 55
e, RANF) ; Ti LAAPHLAR R B AR R, £ 2 Rk MomiE g, T A E R, AR ARG R T
WANEY . Ti—Ag A= Ti—Si L& 16 RAE 14T TAT L, £ A4 FE L (P<0.05), @ Ti-Ag #= Ti-Si 41
BAIARAT E F AR FEL (P>0.05), X FHELERET, Ti-Ag fo Ti—Si LA R BF LBOK, B HEH
8 50 3T IR A B T AS B 248 B BOK, ARALAR S B 4L LR I T LB SR B, RO E ) T Ti—Ag A= Ti—Si 41,

EFAGFEL (P<0.05), ABRFHEEN Ti-Ag Fo Ti-Si A BLAA FAF0 T 44, B — ALK
FNFrEEBLL (P <0.05), 518 Ti—Ag = Ti—Si F 8 ik B R 8 AL 28 5T VAR A ALK B B K 5142 69 B B0l
KR . WKL ; SRR AR E X B0k
FESZES : R783.6 ARG ¢ A

Animal experimental study on effect of different antibacterial
coatings on absorption of peri-implant inflammation

Xiao-jing Wang, Meng-ting Qiao
(1. Department of Stomatology,Peking University Third Hospital, Beijing 100091, China; 2. Department
of Prosthodontics, General Hospital of China Aviation, China Medical University, Beijing 100012, China)

Abstract: Objective To investigate the anti-inflammatory effect of different antibacterial material coated on
dental implants in animal model of peri-implant inflammation. Methods A total of 30 titanium rods were randomly
divided into 3 groups based on material coated on the rod surface: silver electrodeposition (Ti-Ag group), silanization
treatment (Ti-Si group) and non-coated rods (control group). Six dental implants were inserted in the mandibular
premolar sites of beagle dog (n = 5). Peri-implantitis was initiated by ligation at neck of the implant for 2 months.
Identification of peri-implantitis was achieved by plaque index, modified sulcus bleeding index, probing depth,
gingival index, mobility of implant, X-ray examination and histological analysis. Results Control group showed
mucosa with severe edema (even ulcer or fester), dull percussion and implant loosening, which were significantly

alleviated in both Ti-Ag and Ti-Si group. Clinical indexes mentioned above suggested that animals in Ti-Ag and Ti-Si
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group experienced better recovery when compared with control group. No obvious dramatic difference was founded

between Ti-Ag group and Ti-Si group (P > 0.05). X-ray showed no obvious bone resorption around implants in both

Ti-Ag and Ti-Si groups while dogs in control group showed obvious vertical absorption of alveolar bone around

implant indicated by obvious transmission between bone and implants. Histological staining indicated significantly

improved osseointegration in Ti-Ag and Ti-Si groups compared with control group (P < 0.05). Conclusion

Antibacterial Ti-Ag and Ti-Si coated rods reduce local inflammation and bone resorption in peri-implantitis.

Keywords: antibacterial coating; titanium implant; peri-implantitis; bone resorption

ol AL A J] ] 2 2 — o 3R B T AL o] e A ik 2 41
A PR SAEMEBNN , TR REARIS DL S b
AR RIS R B I SOK S M TR AR BE LR YT, Rl
AL R 98 AT RE S TR URIAEL IR JA1 4%, HETIRMELIAAA S,
BLRWE, RATEFMERIN . il , FrE A fE
R RARKHMEIE 10% ~ 45%" ., Fa iR FE %1936
R E R BRI BE, FEbEGY, H AT RUE R
Tk AR RERIE A . 2T ARG A A BE MR B
AP ABL ARS8 At PRI R AL A J] L 2 AT 9%
Je KA R HE e PRAIAE = A AR5 I A IE 2 —

20T A W AR R R AR LR B K A R R rp
PP, SEPR L, PR R 5 28 A AR T
PERYEETEIAL Y, ARk, 22 H IR R IR
TR T A FIAR RS T TROR AT R Rl R A SR T

M EAAIRES T AL S YA RAFHARE
THARNERE, Wt BN DNA S5 DI 3540 i 4 22 P

PER AR S BAPER AR, 3 250 A SR S Te AN
i D = T ) i e s 3 N e 27 B 9 1|
Iz MR PURIZEESSHERRIL S S SR 2 B E
SMEERIEE, BT 2% AR A SN g6 Bk mi ot
AT R Ak B AT L2 s/ A1 B B R A B T I, s A
SRR FHAKL BRI Ti FPAEAA . Ti-Ag FiAEIA (R
ARFR ), Ti-Si PR ( FMIRELENE ) WETE AR N A [H]
PRI BRT % ST oo A J] 1 2 1 WAL Py 5

1 #MEERE

FiEEREREH RSN

30 MR AHAR B FH R 2l kA ( HAR 3.5 mm, KE
8 mm ) (W A IR TG > A ] ), FEFLIY N 3 4.
Ti-Ag 21 : SR UTAAE B ; Ti-Si 41« RE ke AL AL B Ti 401
ARHEATAE IR (XFHREH ), P AR AL 3 = 22 ) ] b~
DR ( electrochemically deposition ) WA TR s, 8
1L SR AR A5 G K AR BRI W, JE e i TTARAE 4
BRI ] 55 2K SRR IR JE AT RL . b A AL
JeXF AR IR WA TOVEAL B, PRI i KH-550 ik

1.1

BXFAEA TR e P A Ak 50 DAL T A 2 T g o )2 1
1.2 FYEFSFRIRE

Il Beagle 4lifhR 30 H, 2 2%, FRIEHE, (K&
10 ~ 13 kg (4 [ BRPG4 7 & T 2R3 Lo As R 5250 2
Yo B ), AT A S e T R, T
WA, TR R, TRGEMEE. i
FEAAE A FERBUN T - RFIZSE 12 h J5 LN S,
30 o/L S HEZAN (1 ml/kg) 2B RREE, WHFEHE, &
BT STOSUIN i B A I R AP S g ] Pl e 1 e e e
BT REDLAEA 6 MO AR, WIIESE M 35 Nm. 3t
FEA 30 AAhdE A, Hod 10 M Ti-Ag FEAA, 10 4 Ti-
Si FPEAA, 10 M Ti FPAEAR (XTRRZL ), 285010, Jf
FH 4-0 22 AEFIRAR TS HEA 7450, IR AR N, If
TR R PR IR AR AR J] [ A
1.3 lRIEFREN

PR R Bl 9155 2 A H e, R RFE ArAS i
AR BEFE 2L (plaque index, PI), oK R4 H I $S
3 ( modified sulcus bleeding index, mSBI ), WiZIR %
( probing depth, PD ), A #4544 ( Gingival index, GI),
FIALAAAENE (mobility, MOB ) "™,

I RAEAREMNARiE. D PI: 0 N EHHE 5 1
FE ISR T A A AR T T DL BB 5 2 < P HR P AL BRI B 5 3«
KB o @ mSBI: FFSFME AR S B S0 5 & P -
0 R AT s, 1 AT DA I, 2 AR
ZRgRR M, 3 EwEE sk 7 & 1. @ PD:LA02 N
71 (2920 g) BRMERZ 20 A A4S EE (mm ),
@ GI: 0 M HIEH R 5 1 IR KR, #EHA
I 5 2 S SR EOK I, PREFERZ 0 5 3 [ & I B
WIHIE . B MOB: 18 Periotest Bl AT BHE1E,
FARTE B TR AR ) s, BUEER -8 ~ 50, H:
o8 ~ +9 MEFHBNEL, B(EERAAS BERK
1.4 HBEKRE

RIGFHARE B RES 2 A )G, XA Ak
ORI X 4 R, WA (A F R A i i O .

- 13 -



T AR R 2

AT 828 %

R T (Tmage J), DAFEIRIE G KEAE R
S5 A TRCHE, D B S PR R A 1 W SO KT I HR
FHIE
1.5 $IKELEE ( pull-out test )

A ) T3 2 B hR AR« AB R P (R ) BBl A A
B, R AR S R 2 mm, i SRR A e
AR - B3, BT RIS B0 58 )2 gl L
( CMT4000, {i#03E%0.03 wm), A 1 mm/min 3
P, SRR AT GRS ST R B R e, T
TR - R EaGmREMH (o), HEAAN
o =P/ (wdh), P ARME AT IR BT ) e R4
fifd (N) 5 d AFRIAR AR (mm) ; h AR IATE
HHKE (mm ),
1.6 HARZFSH

il B FPAE AR — HARA ALY, KEGER
T 4% ZRWEEREE, WREBOK, —HIREN], Bi%
WO, A, BE, BEA 20CKFER RS R,
47 Goldner's Trichrome Y&, ",

{5 B AH 22 WA SR Z) Fr, R 100 £540

— PR A AR ( Bone—Implant Contact, BIC% ) =
H L E HE A )RR R R T AR / FPAE A AT R T R
A x 100%.
1.7 SHiAEFRE

BARS TR H SPSS 17.0 G4, %k
P+ bifEE (xxs) FoR, R 200, FIFLL
] Bonforroni ¥, P <0.05 NZERA G2 L,

2 #£R

21 FiEARIRREEER

AR E BT 2 DG, A SRR BR
TR RAF, SEEIEHR . AT WA P R S5 78
JEAE, Jo—WiP& . Ti-Ag Fl Ti-Si ZH AN AT WAL 1A 1]
R R B, WSS EiENe, Torsh ; XTHR
L PR A ) PRI AR i, B 2 s eI . ey s, )
ST, AR I R AT DA 3

XF N AT Tl RS ARATIN , S55A] L
Ti-Ag Fl Ti-Si 214528545 (PL. mSBL, PD. GI, MOB)
TR, ZRAGFRE Y, 1 Ti-Ag F1 Ti-Si 41

"
"

W, BRI (Image J) SEF T BAMT, 1157 IS KRS IR2Z S OS2 3 (P>0.05). WL#& 1.

F1 BAKKEFEUNERMLER (xxs)
45 Pl mSBI PD/mm Gl MOB
Ti-Ag 41 1.923 +0.531" 1.314 +0.223" 3.653+0.362 1.303 +0.409" -1.881+0.577
Ti-Si 41 1.918 +0.472' 1.295 +0.230" 3.301 + 0.360 1.351 +0.427" -1.746 + 0.463'
it IR 2.928 + 0.463 2.780 + 0.332 4598 +0.411 2.760 + 0.310 5.653 +0.441
F{H 10.713 12.563 6.428 12.423 15.968
PIH 0.004 0.001 0.023 0.001 0.001

W T SRR A, P <0.05

(2772 +0.613 ) MPa, W& ZafIREIA - B454
MR RIS X, TN IRZE (1.841 + 0.542 MPa )
FIFRREIR — B 25 G om EEIE T HAT 4L (P <0.01 ),

i !
e e - \
| &
i i":'l

22 XHERELERREENH

Pk (A 8 Bl 96 55 2 A~ H s, ml DL Ti-Ag il Ti-
Si ZH AR A R R T i, B R R SO
Xif R4 X SR 45 0L Won A LA A S R e, A
PR B AU ] WL PR AR, W 1. X X G52k
SERAA TR AT, 50T W B A W N T
Ti-Ag Fl Ti-Si 4, ZRAG#E L (P<0.05), M
SRR AR ) 22 S RGeS (P >0.05 ), WAk 2,
2.3 Pull-out test &R

i3 pull-out test i £ HFPAR A — B FHSE A

A

SRIEZERILE 3. G o, Ti-Ag Ml Ti-Si 41 Ti-Ag 41 Ti-Si 41 KRR
PIRIREAR — B FUE 25 G 3R EEE 0 (2.460 £0.577 ) B 1 3 EFhEG X R
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FIRNE, A5 o NI R R AR R 58 F RS i ) S SR Y

F2 [EXHEBRBEBHLLR

(mm, Xxs)

415 IR FAH P{H
Ti-Ag 1.943 = 0.302' 7.572 0.018
Ti-Si 1.867 +0.234'
paiistd:l 3.129 = 0.461

e T S, P<0.05
*x3 EAMENK - BAEEAEREENLEE

(MPa, x+s)
20 511 AR — A4S A i F{H P{H
Ti-Ag 2.460 +0.577" 9.884 0.006
Ti-Si 2.772 £0.613
XTREZH 1.841 +0.542

€. T S, P<0.01

2.4 HAFLER

FRER 2155 2 A H G, il RiEig - Hhs
ARELY B, Goldner's Trichrome 4 {825 H LK 2,
Al L Ti-Ag Al Ti-Si 255846} B2 HLA B 1B 4 4,
MR S FEL R SV 8, 0 R 5 ) R 2
GG, W REAYES A H A T .

L4
&

2y

Ti-Ag 21 Ti-Si 41
B2 whiEk - BEERE

( Goldner's Trichrome 4&{f, x 20)
it HAUE A A IR BIC, W] UL Ti-Ag 1
Ti-Si 41 #Y BIC & (64.713 £3.644) % F1 (58511 +
3502) %, Pi# 2RISR (P>0.05), TixHEAL
(30.657 +4.297 ) % () BIC ik T H AP 41 (P <0.01),
L3k 4,

Xof 4

R4 BAALFNFBERBEMEEE (%, xxs)
A5 LTS FAE P
Ti-Ag 64.713 + 3.644 13.082 0.001
Ti-Si 58.511 +3.502°
Xof B2 30.657 + 4.297

e T SXTRA A, P <0.01

3 iTig

H 1966 4 Branmark # 7 & /~ B 8% G Hig £ 45
40 ARAEIE], FAEIESE OB IRYT A8 i a5 i &
HFBEZ—. M BHAS5IE THUNLEER, wH)
FNT AT FASCRE, BAVHRRCR S . &7
WA K T T 0348 A 4 2 Rl s, ™ BOAR PRI IE K
FRAEARIY 10 4E T F T8 90% ~ 95%", {HL B 5 Ff
FE TG N IE A W Je AT 1B 25K B A W 4
o, PR SR R TR I R B2 AR S92 B A
ANTHIXGT B HE 2[R A

FRFFEFRIA, 1R P 40 TR 2 B 2R A A R AR A 5=
T, FFEIE R BB AR S5 AR (A ] (R Ja e 1) B 22
B AR S 2 A TR R, S
SRR A R A ARV 2 SR, PR B i 25
WRNIR, R B RIS I, IR
SN K BN Y AT 2 SRR 7%, 2k S 2R
FEIGYT BRI A GE BRI T3 T2 SRyl e AR 3R
ORI R . WSS ), (AR 2 Y Rrst
BF DX DA AR R 24 1 il AR A LA C A 45 )
e I, PR R A I T T ek iR R

PR TERE, N IMHI A ALY . PSR A e g
S BERTAY LB

R A VA J2 3 e A o A 2 T ORI 25 Ak
SEME AP — B A AR T I T A A
5T R B R vk CanmsRb | B . slik |
TEAD e ST RS ) AR M AP AR K
11508 B T N o 0L S 1 4 ) Bl 1 = SN
S VERE A IS BL BRSO A B AR VA 2 R TR e 1 Ak
T 2 REGE B 22, RS 19 5 e A P e e ]
PR A& B WIS A 52 U3 SCiR-A 3 B R A L5 e e
FR A AR (A E RSN eI > D1 s AR AT B, (HL
A PR K AR R ] 1 2 1 WA LA 190 2 i o AN LA 21 7
ARSzue rh R T AL B A A R R AR TE 22 R 45 FL
24 A G B — R0 F R AR BB R A REAR, A5 Pl
TRJE FERRSOK M, EE w0 R A B
Bl 1M Ti-Ag Ml Ti-Si AMHIAEAG @G R, R
BREEAKA, RUWANSY, LAYt n] DR A - 21
SUERAIE, BT LRI, PIARDL R IR )2 T AT
R AR 5 IR TSR AE . I H Ti-Ag FI
Ti—Si 4RI PRAG A FE bR 36T B2, X S R
Pull—out SZ5 FIZH A 2= Y (A [al FEAS 2] T — 3045 5,
Al W Ti-Ag A1 Ti-Si 4105456 T100 T X R4 .
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LA PR AS [ 9 B 17 1 S A A R 1, K 4 e ek
T REE S I TG R S A S AR A ROk,
(] o SR A AR A AR AP, DAERSE B &
AT R R AP IR — ZHZUR Y, ] DL RERERS R —
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