(JAVECELL

Newsletter 13. 10. 2015 vol. 3

Biotech Histochem. 2015 Aug 19:1-13
Ozdal-Kurt F1, Tuglu I, Vatansever H, Tong S, Deliloglu-Giirhan S.

The effect of autologous bone marrow stromal cells differentiated on scaffolds for canine tibial
bone reconstruction

Bone marrow contains mesenchymal stem cells that form many tissues. Various scaffolds are
available for bone reconstruction by tissue engineering. Osteoblastic differentiated bone marrow
stromal cells (BMSC) promote osteogenesis on scaffolds and stimulate bone regeneration. We
investigated the use of cultured autologous BMSC on different scaffolds for healing defects in tibias
of adult male canines. BMSC were isolated from canine humerus bone marrow, differentiated into
osteoblasts in culture and loaded onto porous ceramic scaffolds including hydroxyapatite 1,
hydroxyapatite gel and calcium phosphate. Osteoblast differentiation was verified by osteonectine
and osteocalcine immunocytochemistry. The scaffolds with stromal cells were implanted in the tibial
defect. Scaffolds without stromal cells were used as controls. Sections from the defects were
processed for histological, ultrastructural, immunohistochemical and histomorphometric analyses to
analyze the healing of the defects. BMSC were spread, allowed to proliferate and differentiate to
osteoblasts as shown by alizarin red histochemistry, and osteocalcine and osteonectine
immunostaining. Scanning electron microscopy showed that BMSC on the scaffolds were more active
and adhesive to the calcium phosphate scaffold compared to the others. Macroscopic bone
formation was observed in all groups, but scaffolds with stromal cells produced significantly better
results. Bone healing occurred earlier and faster with stromal cells on the calcium phosphate scaffold
and produced more callus compared to other scaffolds. Tissue healing and osteoblastic marker
expression also were better with stromal cells on the scaffolds. Increased trabecula formation, cell
density and decreased fibrosis were observed in the calcium phosphate scaffold with stromal cells.
Autologous cultured stromal cells on the scaffolds were useful for healing of canine tibial bone
defects. The calcium phosphate scaffold was the best for both cell differentiation in vitro and bone
regeneration in vivo. It may be possible to improve healing of bone defects in humans using stem
cells from bone marrow.

Ucinek autolognich kmenovych bunék z kostni dfené diferencovanych na nosici pro rekonstrukci
holenni kosti psa

Kostni dfen obsahuje mezenchymdlni kmenové burnky, které tvofi mnoho tkani. V tkanovém
inZenyrstvi existuje nékolik rGznych nosicl pro rekonstrukci kosti. Osteoblastické diferencované
kmenové bunky z kostni dfené (BMSC-Bone Marrow Stem Cells) podporuji na nosici osteogenezi a
stimuluji regeneraci kosti. V této studii byly zkoumany kultivované autologni BMSC na rlznych
nosicich pro Ié¢bu defektd holenni kosti dospélych pst. BMSC byly izolovany z kostni dfené odebrané
z paini kosti psa, nasledné byly buriky v kultufe diferencovany do osteoblastli a naneseny na porézni
keramicky nosi¢ vcéetné hydroxyapatitu 1, hydroxyapatitového gelu a fosforecnanu vapenatého.
Diferenciace osteoblastl byla ovéfena imunocytochemicky pfitomnosti osteonektinu a osteokalcinu.
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Nosi¢ s kmenovymi burikami byl implantovan do tibidlniho defektu. Jako kontrola byly pouZity nosice
bez kmenovych bunék. Rezy z kostnich defekt(i byly zpracovény pro histologické, ultrastrukturni,
imunohistochemické a histomorfometrické analyzy, aby bylo zjiSténo, jaka je GUspéSnost zhojeni.

BMSC byly rozSiteny a jak ukazala histochemickd analyza alizarinovou cerveni a imuno-barveni
osteokalcinu a ostonektinu, byly tyto burky schopné proliferace a diferenciace do osteoblast(.
Skenovaci elektronova mikroskopie ukazala, Ze v porovndni s ostatnimi jsou BMSC aktivnéjsi na nosici
a vice adheruji knosi¢i sfosforecnanem vapenatym. Ve vSech skupinach byla pozorovana
makroskopickd tvorba kosti, nicméné buriky na nosi¢i mély podstatné lepsi vysledky. Hojeni kosti
probéhlo dfive a rychleji u kmenovych bunék kultivovanych na nosici s fosfore€cnanem vapenatym,
kde ve srovnani s jinymi nosi¢i byla pozorovana vétsi produkce kalusu. Zhojeni tkdané a exprese
osteoblastickych marker( byla opét lepsi u kmenovych bunék kultivovanych na nosici. ZvySena
trabekularni formace, hustota bunék a snizend fibréza byly zjistény u kmenovych bunék
kultivovanych na nosici s fosfore¢nanem vapenatym.

Pro zhojeni defektl psi holenni kosti byly autologni kmenové bunky kultivované na nosici uZite¢né.
Nosic s fosforecnanem vapenatym byl nejlepsi jak pro diferenciaci bunék in vitro, tak pro regeneraci
kosti in vivo. Tento zplsob |é¢by by mohl zlepsit regeneraci kostnich defektd i v humanni mediciné za
pouziti kmenovych bunék z kostni diené.



