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Abstract (J. Kor. Oral Maxillofac. Surg. 2008;34:306-318)

THE BONE FORMATION AROUND ANODIC OXIDIZED TITANIUM IMPLANTS IN
THE TINBIAE OF OVARECTOMIZED RATS

Sung-Hwan Park, Suk-Young Jung*, Jae-Yeol Lee**, Gyoo-Cheon Kim*** Sang-Hun Shin**
Soo Boo Boo Dental Clinic, *Dept. of Oral and Maxillofacial Surgery, Busan St. Mary's Medical Center
“*Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University
*Dept. of Oral Anatomy, College of Dentistry, Pusan National University

Anodic spark deposition method(ASD) surface treated titanium implant possesses a considerable osteoconductive potential that promoting a high
level of implant osseointegration in normal bone.

The purpose of this study was to observe the ASD implant's osseointegration in the osteoporosis-induced animal model. Twenty four rats, 10 weeks
of age, were ovarectomized and 5 weeks later divided into two groups : ASD implant group and control implant group. Titanium screw implants
(diameter; 2.0 mm, length, 3.5 mm; pitch-height, 0.4 mm) were designed for this study. Experimental implants were ASD treated and no treatment on con-
trol implants. ASD implants and control implants were placed in to left tibiae of rats. The rats were sacrificed at different time interval(1, 2, 4 and 8
weeks after implantation) for histopathologic observation and immunohisto -chemistrical observation, with collagen type T, fibronectin, integrin a281
and integrin esp1 antibodies.

The results obtained from this study were as follow:

1. Histopathologic findings, overall tissue response and the pattern of bone formation in both groups were similar. In ASD group, more newly

formed bone was seen at 1 week and 2weeks than control group.

2. Thelevelsof type 1 collagen and fibronectin expression were the most abundant at 2weeks and decreased gradually in both groups. Fibronectin

andtype [ collagen expressionin ASD group were stronger than control group but no significance.

3. The levels of integrin a2f1 and Integrin asp1 expression were most abundant at 2 weeks and decreased gradually in both groups. No significant

difference was observed in both groups.

From this results, anodic oxidized titanium implants were more advantages in early stage of bone formation than control group, but have no signifi-
cance in tissue responses and late bone formations.

It could be stated that although anodic oxidized titanium implant possesses considerable osteoconductive potentia but in osteoporotic bone condi-
tion dental implant procedure should performed after improving or treating the osteoporotic bone condition.

Key words: Anodic oxidation(anodization), Osteoporosis, Bone healing, Dental implants
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Table 1. Collagen type | expression on regenerating bone after implantation on the tibia with machined smooth
surface (MSS) implants and anodic spark deposition (ASD) implants

periods after implantation MSSimplants ASD implants
1 week +H+++ +H/+++
2 weeks +++ +++
4 weeks +H+++ +H/+++
8 weeks ++ ++

+++: strong positive, ++:moderate positive, +:weak positive, -: no reaction

Table 2. Fibronectin expression on regenerating bone after implantation on the tibia with machined smooth sur-
face (MSS) implants and anodic spark deposition (ASD) implants

periods after implantation MSSimplants ASD implants
1 week + ++
2 weeks ++ +++
4 weeks ++ +H+++
8weeks ++ +H/+++

+++: strong positive, ++:moderate pogitive, +:weak positive, -: no reaction

Table 3. Integrin @281 expression on regenerating bone after implantation on the tibia

surface (MSS) implants and anodic spark deposition (ASD) implants

with machined smooth

periods after implantation MSSimplants ASD implants
1 week ++ ++
2 weeks +H+++ +H/+++
4 weeks ++ ++
8 weeks + +

+++: strong positive, ++:moderate positive, +:weak positive, -: no reaction

Table 4. Integrin @sf1 expression on regenerating bone after implantation on the tibia with machined smooth
surface (MSS) implants and anodic spark deposition (ASD) implants

periods after implantation MSSimplants ASD implants
1 week + +
2 weeks ++ ++
4 weeks +H++ +++
8 weeks + +

+++: strong positive, ++:moderate positive, +:weak positive, -: no reaction

@ 4FT
JZANES HEH AdE FHd EA3= Al Z =
integrin esfio] oF&lAl W E Qo ThE L] FA E A=

ok
ol
integrinasfL2] W& o] AF = 2] gtk
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Fig. 1. Histologic findings at 1 weeks
after implantation in control rat
(Modified Goldner’s trichrome stain X
200).

Fig. 4. Histologic findings at 8 weeks
after implantation in experimental rat
(Modified Goldner’s trichrome stain X
200).

Fig. 7. Type [ collagen antibody
reaction at 1 weeks after implantation
in experimental rat (original magnifica-
tion x 200).

£ HLZAE YA ZS0 0 F F5| S B 47

o RS
Fig. 2. Histologic findings at 8 weeks Fig. 3. Histologic findings at 1 weeks

after implantation in control rat after implantation in experimental rat
(Modified Goldner’s trichrome stain x (Modified Goldner’s trichrome stain x

200). 200).

N s
Fig. 5. Type [ collagen antibody Fig. 6. Type [ collagen antibody
reaction at 1 weeks after implantation reaction at 8 weeks after implantation

in control rat (original magnification x in control rat (original magnification X
200). 200).

Fig. 8. Type I collagen antibody Fig. 9. Fibronectin antibody reaction at
reaction at 8 weeks after implantation 1 weeks after implantation in control
in experimental rat (original magnifica- rat (original magnification x 200).

tion x 200).
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Fig. 10. Fibronectin antibody reaction at
1 weeks after implantation in
experimental rat (original magnification
x 200).

at 1 weeks after implantation in
experimental rat (original magnification
x 200).

Fig. 16. Integrin asf1 antibody reaction
at 8 weeks after implantation in control
rat (original magnification x 200).

314

Fig. 11. Integrin @2B1 antibody reaction
at 1 weeks after implantation in control
rat (original magnification x 200).

Fig. 14. Integrin @2f1 antibody reaction
at 8 weeks after implantation in
experimental rat (original magnification
x 200).

Fig. 17. Integrin @581 antibody reaction
at 2 weeks after implantation in
experimental rat (original magnification
x 200).

Fig. 12. Integrin @281 antibody reaction
at 8 weeks after implantation in control
rat (original magnification x 200).

Fig. 15. Integrin @581 antibody reaction

at 2 weeks after implantation in control

rat (original magnification x 200).

Fig. 18. Integrin esf1 antibody reaction
at 8 weeks after implantation in
experimental rat (original magnification

x 200).
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