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[ Abstract] Objective To compare the proliferation and chondrogenic differentiation potential of
human subcutaneous and infrapatellar fat pad derived stem cells in vitro and the therapeutic effect of
osteoarthritis in rats in vivo. Methods Subcutaneous and infrapatellar fat pad tissues were obtained from
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cells (ASCs) were isolated from the infrapatellar fat pad. ASCs were induced to differentiate into
adipocytes, osteocytes and chondrocytes in witro. EAU incorporation assay was used to detect the
proliferation ability of subcutaneous adipose derived stem cells (Sc-ASCs)and infrapatellar fat pad derived
stem cells (TIPFP-ASCs) in vitro. Flow cytometry was used to detect the expression of stem cell surface
marker protein CD34 and vascular-related marker protein CD31. Alcian blue staining and Western blot
were used to detect the chondrogenic differentiation potential of Sc-ASCs and IPFP-ASCs in vitro. In vivo
experiment, the 8-week-old Sprague-Dawley rats were randomly divided into control (CON) group,
destabilisation of the medial meniscus (DMM) group, DMM plus Sc-ASCs treatment group and DMM
plus IPFP-ASCs treatment group. The therapeutic effects in vivo were compared by gross observation,
Safranin O-fast green staining and OARSI score. Results The morphology of ASCs isolated from
human infrapatellar fat pad tissue was spindle-shaped and had the potential of adipogenic, osteogenic and
chondrogenic differentiation in wvitro. There was no significant difference in the expression of stem cell
surface marker protein CD34 and vascular-related marker protein CD31 between human Sc-ASCs and
IPFP-ASCs. However, human infrapatellar fat pad derived stem cells had strong proliferation ability in
vitro. Alcian blue staining and Western blot showed that IPFP-ASCs had a stronger chondrogenic ability
than Sc-ASCs in vitro. Gross morphological observation of iz vivo experiments showed that osteophytes
increased and cartilage surface defects in DMM group, while osteophytes decreased in Sc-ASCs treatment
group. The surface of the IPFP-ASCs treatment group was smoother without obvious osteophyte
formation. Safranino fast green staining showed vertical cracks in the cartilage layer in the DMM group and
reached calcified cartilage. In the Sc-ASCs treatment group, the articular surface was fibrotic and there
were vertical fissures in the superficial layer of cartilage. The cartilage layer in the IPFP-ASCs treatment
group was relatively continuous, with only slight fibrosis. OARSI score showed that IPFP-ASCs had
better efficacy in the treatment of osteoarthritis. Conclusion The proliferation and chondrogenic potential
of human IPFP-ASCs in vitro and the effect of treating rat osteoarthritis in vivo were better than those of
Sc-ASCs.
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A': Cell morphology of human IPFP-ASCs of P2 generation was compared under microscope; B: Oil Red O staining was performed 8 days after
adipogenic induction of human IPFP-ASCs; C: Alizarin red staining was performed after 21 days of osteogenic induction of human IPFP-ASCs ;

D Alcian staining was performed 21 days after chondrogenic induction of human IPFP-ASCs .
1 ABETEBETHREIBESSL
Fig 1 Isolation and differentiation of human infrapatellar fat pad derived stem cells
A EARICHE (1 CD31 MR35, 45 R R Sc-ASCs Sc-ASCs I IPFP-ASCs HA MUY £ 4 2 55
FITPFP-ASCs 22 5 4t 22 1 L (18 2C . 2D) , K W]
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A': Flow cytometric analysis of EdU+ cells of human Sc-ASCs and IPFP-ASCs; B: The proliferation ability of human Sc-ASCs and IPFP-
ASCs; C: Flow cytometric analysis of CD31+ stem cells in the SVF of human subcutaneous adipose tissue and infrapatellar fat pad; D: Flow

cytometric analysis of CD34+ stem cells in the SVE of human subcutaneous adipose tissue and infrapatellar fat pad.
2 ANETHMERETRERETHEEIMNEERNMEYFHHE
Fig 2 Proliferation ability and biological characteristics of human Sc-ASCs and IPFP-ASCs
A Sc-ASCs #1 IPFP-ASCs U ER B BE A Sc- BV WA T 21 KJa , Bl 208 i 4 (4 & Western
ASCs M IPFP-ASCs R HI i 1575 5 R 400, blot LB A Sc-ASCs il IPFP-ASCs {4 &b i 7 1
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ASCs#H (K 3B) . Bl /R #r ¥ Fll Western blot 45 5 —
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Se-ASCs

SOX9

ACTIN

A': Alcian staining was performed 21 days after chondrogenic induction of human IPFP-ASCs and Sc-ASCs ; B: Western blot analysis of SOX9

in micromass cultures at 21 days with chondrogenic media.

B3 AETHMETERETABREIIMNESHETE
Fig3 Chondrogenesis of human IPFP-ASCs and Sc-ASCs in vitro
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A': Gross appearance of rat cartilage surface after ASCs injection for 6 weeks; B: Safranin O-fast green staining of rat knee joint after ASCs

injection for 6 weeks; C: The severity of OA-like phenotype was analysed using the Osteoarthritis Research Society International (OARSI) score

system (n=5).

B4 ARTHETENRETARMAREXTRTUESR
Fig 4 Differences in the efficacy of human IPFP-ASCs and Sc-ASCs on osteoarthritis in rats
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