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BACKGROUND: Bone regeneration is renewal of lost bone tissue. When the bony
defect is small, it will usually heal without evidence of previous injury. However, if the bony
defect is large, incomplete bone occurs even in the case where tissue grafting is used. Recent
progress in tissue engineering has a promising possibility to solve such problem. The basic
principle of bone induction for tissue engineering is to use stem cell, growth factor and
organic matrix. KUSA/A1 cell is a bone marrow cell, capable of differentiating into
osteoblast, chondrocytes and myotubes under inducing condition. It has been reported that
mature KUSA/A1 osteoblats cultured in osteogenic condition, were able to induce few bone
formation in collagen hybridized PLGP sponge in vivo. This may be due to their low
proliferation potential thereby not being able to obtain sufficient number of cells to promote

large tissue repair.

OBJECTIVES: In order to use KUSA/A1 cells with high cell proliferation activity to
induce large amount of new bone, we evaluated whether KUSA/A1 cells in non-induction
condition will maintain their immature stage. We further examined the osteoblastic
differentiation under the influence of the host microenvironment in intraperitoneal diffusion
chamber. Finally, we evaluated the effect of honeycomb scaffold to induce abundant bone

formation using KUSA/A1 cells implanted in subcutaneous tissues of SCID mice.




MATERIALS AND METHODS: KUSA/Al cells were cultured in non-inducing
condition (a-MEM) and in inducing condition (a-MEM+AA+B-GB). The cells were
analyzed at 1, 3, 7, 10-and 14 days by Von Kossa staining and also paraffin embedded cell
pellets were also prepared for hematoxylin-eosin (H-E) staining and immunohistochemical
studies. Then, the cells were seeded in intraperitoneal diffusion chamber after cultured in
non-inducing condition. The chambers were removed at 1, 2, 4 and 6 weeks after
implantation, and examined by routine H-E, Von Kossa staining, immunohistochemistry and
transmission electron microscope. Finally, 1x10® KUSA/A1 cells with atelocollagen and
5x10°% of KUSA/A1 cells alone cultured in non-inducing condition were implanted in the
subcutaneous pockets of 4-week-old male SCID mice. The transplants were subjected to
radiographical, histological and immunohistochemical examinations after 1, 2 and 4 weeks of

implantation.

RESULTS: KUSA/Al cells cultured in non-inducing condition maintained their
immature stage rin vitro. These cells demonstrated osteogenic differentiation under the
influence of the host microenvironment seeded in in;raperitoneal diffusion chamber and high
cell proliferation activity in vivo previously cultured in non-inducing condition. In vivo
study, KUSA/A1 cells combined with honeycomb scaffold showed abundant new bone
formation as well as cell proliferation. On the other hand, KUSA/AT1 cells alone showed few
small islands of new bone formation. We also determined the immunolocalization of
Collagen type I, CD34, Osteocalcin, Osteopontin and PCNA in this newly formed bone.
Interestingly, the mechanism of bone induction by KUSA/A1 cells within honeycomb
scaffold was similar to intramembranous ossification. This result indicated that only few
KUSA/AL1 cells cultured in non-inducing condition are capable to induced large amount of

new bone in the whole scaffold within a host microenvironment.

CONCLUSION: This study support that KUSA/A1 cell is a good candidate as stem cell

for basic research in bone tissue engineering.
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