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The Effect of Bone Matrix Gelatin on DNA Synthesis
in Primary Culture of Osteoblast

Key-Yong Lee, M.D., Choon-Sung Lee, M.D., Won-Hyeok Oh, M.D., Jung-Jae Kim, M.D.,,
Jae-Dam Lee, M.D.*, Sung-Woo Cho, Ph. D.* and Geum-Yi Kim*

Department of Orthopaedic Surgery, Asan Medical Center and
Department of Biochemistry*, College of Medicine, Ulsan University

Bone matrix gelatin (BMG) is the insoluble extract with osteoinductive capacity, obtained during
the intermediate step of bone morphogenetic protein (BMP) extraction. The effect of BMG on the
rate of DNA synthesis was assessed in the primary cultures of osteoblast from fetal rat calvariae
by the rate of *H-thymidine incorporation into DNA. At the concentrations of 15-60 ng/ml for 24
hours of incubation, BMG stimulated the incorporation of *H-thymidine by 127-165% in primary
osteoblast cultures. Dose-response curve was obtained with the peak response at 30 ng/ml of BMG.
We also assessed the effect of BMG in the famous osteoblast cell line, that is, MC3T3-E1 cells, and
the similar increase in *H-thymidine uptake was obtained at the lower doses of BMG. To compare
the effect of BMG on the osteoblast with that on the periosteal cells, such as fibroblast, the uptake
of *H-thymidine was measured in NRK fibroblast, the uptake of *H-thymidine was and found that
2.5-30ng/ml of BMG caused the increase in uptake by 160-220%. These studies indicated that
BMG, which has high level of BMP activity, stimulates DNA synthesis and cell replication in the
isolated osteoblasts and in MC3T3-El cells, that is periosteum-free differentiated bone cells, as well
as in the osteoprogenitor periosteal cells, such as fibroblasts and undifferentiated mesenchymal
cells.
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1. Preparation of Bone matrix gelatin

Ax 19" $ixe HFF 10kgE 1mmA
719 mAE 222 BEF KoFo HHo=
BMGE 9t=949”. &4 W 22& 100% Eth-
anol¥® 1:1 Ether/Ethanol2 = 3l9 A&
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3. Measurement of DNA synthesis
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Fig. 1. Elimination of FCS (fetal calf serum)
from culture media potentiates the effect of
BMG on *H-thymidine uptake in primary osteo-
blast.
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Fig. 2. Dose-response curve of effect of bone
matrix gelatin (BMG) on *H-thymidine incorpo-
ration into DNA in primary osteoblast.
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T9A xe] @ BMGe F3HE Yolry
H3ley NRK dfot M X4 *H-thymidine
WALS S EA4E Z# 2ng/mlo) A *H-thymi-
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Fig. 3. Dose-response curve of effect of bone
matrix gelatin (BMG) on *H-thymidine incorpo-
ration into DNA in NRK fibroblast.
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Fig. 4. Comparison of peak response among
different cells.
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