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Chondrogenic Differentiation Potential Of Combined Autologous
Blood-Derived Mesenchymal Stem Cells (ABMSCs) And Platelet—Rich
Plasma With Intraarticular Granulocyte Colony-Stimulating Factor (G—CSF)
In Conjunction With Hyaluronicacid (1000 Kdal)

On Human Cancellous Bone Scaffold

Thana Turajane, Ukis Chaveewanakorn, Jongjate Aojanepong
Thakoon Thitiset, Sittisak Honsawek,
Kostas I Papadopoulos

Background

The role of chondrodifferentiation on human cancellous bone is still
important process for hyaline cartilage regeneration. Triad of success of cartilage
tissue engineering are cell technology, growth factors and cytokine, appropritated
scaffold. Stem Cell, G-CSF, Platelet rich plasma each in combination with
hyaluronic acid enhanced chondrodifferentiation in vitro and in vivo. Limitation
of comparative investigation of chondrogenic differentiation potential of combined
with autologuos mesenchymal peripheral blood stem Cells (AMPBSC) and
platelet-rich plasma with granulocyte colony-stimulating factor (G-CSF) in
conjunction with hyaluronicacid (1 Mdal) on human cancellous bone scaffold

compare to hyaluronic acid or stem cell as control group have been investigation.

Purpose

The objectives were comparative method to determine and verify the
Police General Hospital
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chondrogenic differentiation of autologous blood-derived mesenchymal stem
cells (ABMSCs) seeded on human cancellous bone scaffold in vitro in difference
growth factors environment of hyaluronic acid, granulocyte colony-stimulating
factor (G-CSF), platelet-rich plasma. We determined a) cell attachment and

proliferation, b) cell differentiation c¢) histological staining.

Methods

10 patents : two male and eight female were enrolled. The autologous
blood-derived mesenchymal stem cells (ABMSCs) was check CD markers (CD34,
CD45, CD29, CD44, CDY0, CD105) by flow cytometry and viability. Human
cancellous bone scaffold derived from failed conservative treatment of
osteoarthritis patients were harvested form knee arthroscopy by biopsy in
diameter 2 mm, thick 2 mm, length 4-6 mm. about 3-4 pieces and were seeded
with the autologous blood - derived mesenchymal stem cells (ABMSCs). The
human cancellous bone scaffold constructs were cultured in chondrogenic
differentiation medium for 3 weeks The cancellous bone scaffold was devided
in 3 group ; group 1 : Cancellous bone scaffold + autologous blood-derived
mesenchymal stem cells (ABMSCs) as control, group 2 : Cancellous bone scaffold
with autologous blood-derived mesenchymal stem cells (ABMSCs) with hyaluronic
acid, group 3 : Cancellous bone scaffold + autologous blood-derived mesenchymal
stem cells (ABMSCs) with hyaluronic acid with granulocyte stimulation factors
(G-CSF (Nupogen®) and platelet rich plasma. The specimens were analyzed for
cell attachment and cell proliferation by scanning electronmicroscope,
chondrogenic gene expression by reverse transcripetase polymerase chain
reaction (RT-PCR) : sox9, aggregan, collagen type 2. And also cartilaginous
matrix formation by histological sections of scaffold constructs were stained

with Toluidine blue (proteoglycan) and Safranin-O (sGAG) at 3 week.

Results

Scanning electron microscopy revealed that there were significant
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differences in cell attachment and proliferation of autologous blood-derived
mesenchymal stem cells (ABMSCs) on cancellous bone in group 3 (granulocyte
stimulation factors (G-CSF (Nupogen®) and platelet rich plasmas) more than
group 2 (hyaluronic acid) and group 1 (control group). Gene expression of
chondrogenic differentiation markers, such as transcription factor 9 (SOX-9),
collagen type II and aggrecan was increasing over time using reverse transcriptase-
polymerase chain reaction (RT-PCR) in group 3 than group 2, group 1. Histological
analysis demonstrated staining of both toluidine blue staining for proteoglycan

and safranin-O staining for glycosaminoglycan.

Conclusion

The combination of autologous blood-derived mesenchymal stem cells
(ABMSCs) on cancellous bone with granulocyte stimulation factors (G-CSF
(Nupogen®) and platelet rich plasmas) enhanced and maximized chondrogenic
differentiation potential of human cancellous bone scaffold with hyaluronic

acid on in cell, attachment, proliferation, differentiation.
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