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CHARACTERISTICS OF FIBROUS DYSPLASIA DERIVED CELLS

Chanhee Lee*, lhn Han*, Byoung Moo Seo**
*School of Dentistry, Seoul National University
**Department of Oral and Maxillofacial Surgery, School of Dentistry, Seoul National University, Dental Research Institute, BK 21

Purpose: Fibrous dysplasia (FD) is a fibro-osseous disease associated with activating missense mutations of the gene encoding the e-subunit of
stimulatory G protein. FD may affect a single bone (called monostotic form) or multiple bones (called polyostotic form). The extent of lesions reflects
the onset time of mutation. In this study, cells from monostotic FD in maxilla of a patient were isolated and cultured in vitro for characterization.

Materials and Methods: The single cells were released from FD lesion which was surgical specimen from 15 years-old boy. These isolated cells
were cultured in vitro and tested their proliferation activity with MTT assay. In osteogenic media, these cells underwent differentiation process com-
paring with its normal counterpart i.e. bone marrow stromal cells. The proliferated FD cells were detached and transplanted into the dordsal pocket of
nude mouse and harvested in 6 weeks and 12 weeks.

Results and Summary: FD cells have an increased proliferation rate and poor differentiation. As a result, cells isolated from FD lesion decreased
differentiation into osteoblast and increased proliferation capacity. MTT assay presented that proliferation rate of FD cells were higher than control.
However, the mineral induction capacity of FD was lesser than that of control. Monostotic FD cells make fewer amounts of bone ossicles and most of
them are woven bone rather than lamellar bone in vivo transplantation. In transplanted FD cells, hematopoietic marrow were not seen in the marrow
space and filled with the organized fibrous tissue. Therefore, they were recapitulated to the origina histological features of FD lesion. Collectively,
these results indicated that the FD cells were shown that the increased proliferation and decreased differentiation potential. These in vitro and in vivo
system can be useful to test FD cell’ sfate and possible
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Fig. 1. Radiographic findings of fibrous dysplasia.
A panoramic radiograph (A) taken from the 15-year-old boy, shows the expansive lesion encroaching the right maxil-
lary sinus of fibrous dysplasia patient. The computed tomography (B) shows the expansion of the marrow cavity within
retained cortices of fibro-osseous tissue.
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Fig. 2. Primary cell culture in regular media.

FD cells were cultured in the regular media for 1 week.
These cells are similar in shape with their normal bone
marrow cells in this experiment.
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Fig. 3. MTT assay for fibrous dysplasia(FD) cells and bone
marrow(control) cells. Each cell group shows the
increased proliferation over time. Comparing normal bone
marrow stromal cells, fibrous dysplasia indicated high pro-
liferation rate.

FD

BM
(Contral)

Table 1. Result data by MTT assay

FD Control (BM) p-value
24 Hours 0.487+0.0523 0.364+0.0323 0.0067
48 Hours 0.490+0.0499 0.409+ 0.0565 0.0738
72 Hours 0.794+0.0819 0.768+0.0990 0.7051

(average + standard deviation)
*FD : fibrous dysplasia
*BM : bone marrow
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Fig. 4. Mineral induction capacity of comparing to the
fibrous dysplasia (FD) cells and bone marrow (BM)
cells. Alizarin red S stained bone marrow cells and
fibrous dysplasia cells after 1, 2, 3 weeks cultured
using mineral induction medium. In contrast to the nor-
mal bone marrow cells, the FD originated cells produce
less mineralized nodule until 3 weeks.
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Fig. 5. Representative histological section by in vivo trans-
planted fibrous dysplasia (FD) cells and normal bone mar-
row (BM) stromal cells in immunocompromised mice, har-
vested at 6, 12 weeks. Bone formation is limited to the thin
rim of osteoid tissue covering the carrier surfaces. In
experimental group, hematopoiesis is absent and the
spaces separating bone/carrier particles are occupied by
fibrous tissue. However, intercarrier spaces are occupied
by hematopoietic marrow (especially erythropoiesis, granu-
locytopoiesis etc.) in the control group.
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