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Abstracts

Numerous proposals in

orthopaedic research were erupted in the
past two decades for the enhancement of
bone formation for the healing in the
segmental  bone defects. The most
popular and promising attempts include
implantation of al kinds of
osteoconductive scafolds either made up
of hard materials such as porous
hydroxyapatite or soft one as collagen.
Since these materials too much inert to
activate osteogenesis, the concept of
supplement of some chemical growth
factors such as bone morphogenetic
proteins (BMP) is also established.
Another alternative is the application of
pluripotential mesenchymal stem cells
directly from marrow or extracted from
the marrow and expanded through tissue
culture to increase the source of
osteogenic cells for bone formation.

Loading the mesenchymal stem
cells on the osteoconductive scafold is
the combination of the strategies for
bone healing in order to reduce the need
of the autogenous bone grafts. The
superiority of the mesenchymal stem
cells over fresh bone marrow is ther
direct transformation into osteogenic
cells without intermediate stage through
cartilage transformation. With the
technica improvement of human
mesenchymal stem cells and the
establishment of healing model of
segmental  bone defect, its clinical
application of such combination is right
on the hand.

The goal of this research project is
the development of the protocol for the

extraction and expansion in the number
of mesenchymal stem cells from the
bone marrows in order to extend to the
human subject. The primary source of
the stem cells is derived from the
marrrow in the femora of the syngeneic
Fischer Rats. They are extracted in
vitro and expanded in tissue culture
ready for the loading on the ceramic
plate. Segmental bone defect model is
established on the central portion of
femora through surgery in 30 rats. The
femur is fixed with polyethylene plate,
K wires and circlege wiring before
implantation of the ceramic plate loaded
with or without the mesenchymal stem
cels for 12 rats in each group.
Absence of any material implantation in
the defect for the remaining 6 rats as
control group. The animals were
sacrificed at 4 and 8 weeks of
observation. Histological section and
histomorphological evauation for the
bone formation and repairing process
were done for the femora specimens.

The result shows the amount of

stem cells obtained on 14 days of culture
seems not good enough for the
implantation. In animal study either of
implantation of ceramic plate loaded
with or without cultured stem cells
shows abundant periosteal callus
bridging but only few on the control
group without ceramic plate in the
defect. Excellent periosteal bone
formation is shown in the small animal
as the rat that it made little difference in
the ceramic plate with or without the
cells. From the histological section, bone
ingrowth only along the outer cortex of
the ceramic. The less efficiency of the
stem cells in this experiment maybe due
to inadequate cell number or the poor
performance of these kind of stem cell in
bone forming activity.
Keywords. mesenchymal stem cells,
dicalcium phosphate  ceramics,
Segmental bone defect, bone marrow,
tissue culture
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