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Abstract

The effectiveness of oral implant treatment based on os-
seointegration theory is well established. However, occlusal
inconsistency may be a problem in the osteosynthetic im-
plant body due to differences in the amount of pressure dis-
placement between the implant body and the natural tooth
mediated by the periodontal ligaments. A periodontal liga-
ment regeneration—type implant can be considered as a so-
lution to this problem. Enamel proteins are known to be in-
volved in cementum formation during root formation as
well as during enamel formation. The aim of this study was
to examine the regeneration of cementum and periodontal
ligament around hydroxyapatite (HA) granules with or with-
out EMD application in the extraction socket. Tissue regen-
eration was observed histologically, immunohistochemi-
cally, and microstructurally. In the soft tissue remaining on
the HA surface, an unstructured substrate was observed on
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the HA surface from an early stage, and this layer showed
the immune reaction of osteopontin. The immune response
of periostin was observed around the HA with EMD, but
was weak in the collagen fibers around HA without EMD.
In the HA without EMD, flat cells were arranged in parallel
on the surface of the HA, and collagen fibers were also ar-
ranged in this manner. In the HA with EMD, polygonal
cells were also seen and arranged scattered on the HA sur-
face. Furthermore, some collagen fibrils were arranged per-
pendicularly to the unstructured substrate surface, and the
periodontal ligament-like tissue in which one end of the fi-
brils was embedded in a cell-free cementum-like structure
was regenerated. The results suggest that enamel protein
may play a role in the reconstruction of the periodontal tis-
sue including the cementum and periodontal ligament
around the HA-coated implant body.
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A > 75 v MEFE, T CoRERmZELR S
CNZHRRHRE & ) Bt L AR SN, S H TN
DRIFIC X ZIHERERE O MIE R H XM OLHZ HWE ¢
BHFIEHDO O LD & LT ST 5. BUAE shiFHR
IRCTIRKHWOR TR HMEEA ¥ 7T ¥ ME, + v
AL YTV —T g VEERICED KD O THEERICY
FEENIILENZDDOTHY, ORI LR
WHeE o> TWwb (Guglielmotti et al., 2019 ; Manea et
al., 2019). LA L, BAHZEGDMEE - ORI
REZDEE, AVTTY MREFE L DM EICE
WO THD0, WRBEAMAET 5 Kk & DB O
ERROEIA VT T v FOWERFREREEE LK
W E% 2 LdDH5 (Albrektsson & Wennerberg,
2019 ; Sadowsky, 2019). D X ) ZERZE Y KL b D
ELTHIRIBEHARD A V75V I BEZOLND.

477y MERBEIIZEREZ )T 28 & LT
&, A 7T Y MEEBEAEE ORI ¢ 5 2 &
W& D EBIIICRAREATE I S 7= 2 & R, TRk~
AL724 75 ¥ MEOJE I AR AR DT S
22 EHEEN TS (lwasaki et al., 2019).

IFANY 87, TF A VFRIS LY G- 5
W, =F ANVEOAIRACIZEES-$ 5755, — )5 THHH
fatkt X ¥ NEOEBIZHEG L Twa Z EFMmb R,
Hammarstrom{Z BRI~V P E v & RE#ED 555
WENI2TF AN V87 PRSP EREEAEL, LA
v NERNEOBAIE-3 5 & & b IZH/NEDIMIRSE
HHSR RS EM IR % & A~ DFMIgIC LSS 5
CERRL, TFANY ML X v N &
MR A % Fi 4 5l fEME 2 Wi L 72 (Hammarstrom,
1997). TDH% Y, TF A F 287 YRR IR R
DA A 2 PEFAEICOENTH S 2 L35S
NTw5 (Shirakata et al., 2017 ; Miron et al., 2016a).
FTAaDTFANVT R ZIGH LN, FaFxs 785
A~ (HA) FETa g —7 Yo wEd»#i 2 &R
3T =7 MR O & et LT % (Shibui et al.,
2020).

ZZTARIZEE, T FANY N7 EACTA VT T
Y MEEPRICE X 2 N - AR O FEAE O W RETE % MRS
FTHHMWTIZF ANVSY Y87 2B Ai L72HAZ T v Mk
PRI A L, HAJEPA QR A 2 iRk 21, o
PERRRRAL M RS L 7.
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