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107, 10° Me] =A 7zt "d7vete] v gstsict. =) 3wttt vl
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Bt 224 P92 Esh
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phosphatase (ALP), osteopontin (OP), osteocalcin (OC)
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% 74EH #RFHAY. MG 159 F N3sid 2EHEES @
98l alizarin staining®dt 23}, etidronate® 107°
T3 749 N3lgtd 340l iy v gaEHAe
9, 10°, 10" Mol M3ista S2A-0] #FHA o}
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=
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ot} (Fig. 1).

2. Cbfal, type | collagen, alkaline phosphatase, os-
teopontin, osteocalcine| &

Etidronate® Z8A} 9124491 Chfaled] H& & 2o vl3}
o ¥ o&H oz JAs o, 10°M9] alendronates F
o3k A¢ T vjgled 2357 wdo| Ft HAUY (Fig.
2). ¥ etidronatet type I collagen, osteocalcin B osteo-
pontin®] &L gz v s% EFHoE JAAF L
1}, alendronate= 23] F7FZth 124} alkaline phos-
phatase®! @& A4 etidronate$} alendronated] T
of geiA @gter, YzTH AR T Yehiit
(Fig. 3).
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Fig. 1. Effect of bisphosphonate on calcified nodule formation in mouse calvaria osteoblast cell culture. Ostecblast cell were cultured
for 15 days in the presence of 10°, 10°, 10° M etidronate and 10°, 107, 10° M of alendronate and then alizarin red staining was
done. No calcified nodule was seen in H5, H4 group. but note the presence of unmineralized bone nodules.

( Con : Control, HB :10° M of etidronate, H5 :10° M of etidronate, H4 110* M of efidronate, A8 :10® M of alendronate, A7 1107 M of
alendronate, A6 - 10° M of alendronate )
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Fig. 2. Effect of bisphosphonate on Cbfal expression in mouse
calvaria osteoblast cell culture. Osteoblast cell were cultured for 8
days in the presence of 10 10° 10°M etidronate and 10-6M
alendronate. Northemn hybridization was conducted as described in
Material and Methods. ( Eti : etidronate, Alen : alendronate)
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Fig. 3. Effect of bisphosphonate on type | collagen. alkaline
phosphatase, osteopontin and osteocalcin expression in mouse
calvaria osteoblast cell culture. ( ALP : alkaline phosphatase, Col-1
: type | collagen, OP: osteopontin, OC: osteocalcin, Eti :
etidronate, Alen : alendronate)
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EFFECT OF BISPHOSPHONATE ON OSTEOBLAST DIFFERENTIATION

In-Soon Lee, Hyun-Jung Kim, Hyun-Mo Ryoo*, Young-Jin Kim, Soon-Hyeun Nam

Department of Pediatric Dentistry and Oral Biochemistry®,
College of Dentistry, Kyungpook National University

Bisphosphonates inhibit bone resorption in vivo and in vitro. Currently proposed mechanism of action of bis-
phosphonates involves both direct effect on osteoclasts and indirect effect through the mediation of osteoblasts.
Recent understanding of molecular mechanism of osteoclastogenesis indicates that osteoclast differentiation is
quite tightly regulated by signaling molecules from differentiating osteoblasts. Therefore this investigation was
designed to elucidate the effect of bisphosphonate on osteoblast differentation. For this purpose, in vitro effects
of etidronate and alendronate on the expression of Cbfal, a master control gene of osteoblast differentiation,
several bone marker genes, and formation of calcified nodules were evaluated.

To evaluate the effect of bisphosphonate on calcified nodule formation, osteoblasts isolated from rat calvaria
were cultured in a-MEM containing 10*, 10®, 10° M of etidronate or 10°, 107, 10° M of alendronate for 15
days, and then stained by alizarin red to determine mineralization. To evaluate the effect of bisphosphonate on
osteoblast differentiation. osteoblast cells were cultured in a-MEM containing 10™, 107, 10° M of etidronate or
10° M of alendronate for & days. And then total RNA was extracted and northern blot analysis was done to ex-
amine the expression of Cbfal, type I collagen, alkaline phosphatase, osteopontin and osteocalcin.

The results were as follows:

1. Etidronate suppressed the calcification of bone nodule in dose dependent manner, while alendronate didn’ t.

2. The expression of Cbfal was decreased dose dependently by etidronate, but increased by alendronate

3. Etidronate suppressed the expression of type I collagen, osteopontin and osteocalcin in dose dependent

manner, however alendronate promote the expression of osteoblast marker gene

4. The expression of alkaline phosphatase was not affected either etidronate nor alendronate

These results suggest that etidronate suppressed the expression of Cbfal in dose dependent manner, and con-
sequently the expression of osteoblast marker genes, such as type I collagen, osteopontin and osteocalcin were
also suppressed in similar manner. And finally this decreased expression of osteoblastic marker gene prevent
calcified bone nodule formation.

Key words : Bisphosphonate, osteoblast, Cbfal, Type I collagen, Alkaline phosphatase, Osteopontin,
Osteocalcin, Calcified bone nodule
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