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Remodeling phenomenon of conductive bone formed
using calcium phosphate base materials and their resorption

WATANABE GAKUY, SAKANO YOSHIE?, NAGAYAMA MOTOHIKO?,
HoTTA MASATO" and TAKEUCHI HIROSHI?

BEENIZBWT, BIRRH#HO—BRE LTINS R E 2 ET 5. 2 OBSRIIHEMIE L B3R s o v
TN YT, BOUGERREMIEN TV, JE, ) CERI VY AEMPBRHM, BBEM L
TEILHVREIE & OISR SNAO TWAE, SO X D ITEENICEA SN2 VEEA VD 7 AHEM,
BLOZFNIZ L > TR EN/ABEE P EHR 2R L, Z0O%ROBRWEZ AT 5 ERIZR D
EDEZONS. LoL, INSOEBEHARHMRIZOVWTIZEZIZEASERENTHW AR, 22 T4,
T v M ORBEERIEEIC) YEEA VY AEM R EAL, S WAZEMEE OUEEHRICOWT, M
%bi@%&ﬁ@%%%t@?%ﬁ&t

A AT — ,—?\5 v P OKRBFIZKRIBREY, B-Y) YEE=H L 4 (TCP), JE#% L 72 Carbonate apatite

(BEkE CAP), BiEkE L 7e\wv CAP (JRBEKE CAP) @ 3FEHA Z 2B A L7z, FREUE, WEICL - TR
el HE 4uft, TRAP 4eft, SpyEiefas 7o 7.

ZFORER E%%ﬂ%ﬁuowfu,ﬂP&%%CAPﬁ4EKbtoT%&§ﬂ,#ﬁ%CAPTMZ
BB IIITEANEITR D o Tz, BEEMIZOWT, TCPIZZ < AWRIE L, (ZE ik E oI LS HH

OB D % L RSNz, Bk CAPIE TCP £ ) Ak, BB LABLbTHTH -7 IEHEKE CAP
EHTHT, FEEEFICUINTEHELZEIZITEEA SR o7 T OWRILD KL TRAP B EMRIC X
%é@k%i%ﬂt Osterix O EIEHMALABMINT X - T, M EMIZ O FIFEMIEA L S50 TRAP Btk
MR A AT FH I LFE SN D WREME OB W Z Lo bz, ZORBE LY, (EEE 36 & 7% 5 M
@Wﬂﬁ%ﬁt&ofﬁﬁaﬁmﬁﬁ%tb,%:m&ﬁﬁ%%Mbofﬂﬂéﬂf@<:tﬁ%%#t
oz,

¥—7—F :8-TCP, CAP, {ZEMEF, trEiHs

In vivo, bone undergoes repeated resorption and formation as part of bone metabolism. This results from
the antagonistic activities of osteoclasts and osteoblasts, called the bone remodeling phenomenon. In recent
years, calcium phosphate base materials have been clinically applied as bone repair materials mainly in the
field of orthopedic surgery. The calcium phosphate base materials implanted into the body, and conductive
bone formed by these materials undergo the remodeling phenomenon, affecting the subsequent course and out-
come. However, little basic data have been reported on this phenomenon. Therefore, we implanted a calcium
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phosphate base material into defects of rat femurs, and evaluated the remodeling phenomena of formed con-
ductive bone histologically and immunohistologically.

Defects were produced in the femurs of Wistar rats and filled with B -tricalcium phosphate (TCP), sintered
carbonate apatite (CAP), or non-sintered CAP. After the collection of specimens, sections were prepared em-
ploying the routine method and subjected to HE staining, TRAP staining, and immunostaining.

As a result, conductive bone formation was observed for 4 weeks after the implantation of TCP and sintered
CAP, but had almost completed after 2weeks following the implantation of non-sintered CAP. A large
amount of TCP remained, and denudation due to conductive bone resorption was observed in many cases.
The residual amount of CAP was slightly smaller than that of TCP, and denudation was observed in a few
cases. The residual amount of CAP was small, defects were covered with conductive bone, and denudation
was observed in few cases. This bone resorption appeared to be mostly due to TRAP-positive cells. The tm-
munohistochemical detection of osterix also revealed osteoblasts on the surface of the base materials, suggesting
the induction of TRAP-positive cell differentiation on the surface of the base materials.
that conductive bone s formed in a complicated manner involving both resorption of the base material and the

These results show

remodeling phenomenon.
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