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Abstract

Once damaged, the articular cartilage has very limited intrinsic capacity for self-renewal
due to its avascular nature. As a result, damaged cartilage often leads to pain if left
untreated, and gradually develop OA overtime. Stem cell based approach have been
focused on repairing damaged cartilage in the patient with early stage of OA. However,
there are no effective source for mesenchymal stem cells (MSCs) to repair the defect.

In the recent study adipose-derived mesenchymal stem cells (ASCs) have been
demonstrated to be superior to Bone marrow derived MSCs (BM-MSCs) for the cartilage
regeneration. Therefore, the present study aimed to establish the potential of using
scaffold free cartilage construct derived from ASCs as a new therapy for cartilage
regeneration in a rat model of osteochondral defect. The in vitro characteristics between
ASCs from infrapatellar fat pad and subcutaneous tissue were evaluated. There was no
difference in the number of CFUs and size of CFUs between IPFP and SC sources.
ASCs isolated from both sources had a normal karyotype. The mesenchymal stem cells
(MSCs) markers on flow cytometry was equivalent. IPFP-ASCs demonstrated
significantly higher expression of SOX-9 and RUNX-2 over ASCs isolated from SC (6.19
+ 5.56-, 0.47 + 0.62-fold; p value = 0.047, and 17.33 + 10.80-, 1.56 + 1.31-fold; p value
= 0.030, resp.). The one of the TGF-b signal pathway of ASCs infrapatellar knee namely

GDF-5 has been evaluated from the patients with OA in the different severities (KL 3



and KL 4). GDF-5 expression from synovial tissue is correlated with the severity
according to KL score. Moreover, the TGF-b signal pathway including pathway activity
signature genes, TGF beta superfamily Ligans, TGF beta Superfamily receptors,
Transcription factors and regulators as well as SMAD Target genes were significantly
higher expression in IPFP-ASCs. However, in the preclinical study using osteochondral
model for cartilage construct implantation, there was no statistically difference in
macroscopic observations and histological examination of IF-ASCs and SC-ASCs at 4
weeks post-implantation. The quantitative measurement of immunostaining for type |l
collagen and aggrecan also revealed that no significant differences were also observed
between these constructs. In this study, the infrapatellar fat pad tissue could serve as
the potential source for cartilage repair. It is suggested that implantation of scaffold free
cartilage construct derived from IF-ASCs may be served as an alternative approach to

repair the cartilage defect. However, further studies are required to confirm this finding.
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Objectives:

(1) To characterize adipose derived MSCs from subcutaneous and infrapatellar knee fat
sources

(2) To determine and compare in vitro potential of chondrogenic differentiation from
subcutaneous and infrapatellar knee fat source

(3) To evaluation differentiation TGF-b signal pathway of ASCs from subcutaneous and
infrapatellar knee during chondrogenic differentiation

(4) To determine and compare chondrogenic regeneration potential of ASCs from

subcutaneous and infrapatellar knee fat source in cartilage injury model in rodent



