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Abstract China
BACKGROUND: Preclinical trials in animals have demonstrated myocardial cell transplantation can improve heart
function, but it is hindered by the low retention of transplanted cells. Therefore, it becomes a common strategy to Accepted: 2014-11-18
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generate a proper cell platform to promote cell retention and vasculature formation.

OBJECTIVE: To evaluate the cytokine release of a novel cytokine-conjugated collagen patch prepared with
1-ethyl-3-[3-dimethylaminopropyl] carbodiimide hydrochloride (EDC) and its physiological effects on proliferation and
differentiation of seeded human bone marrow mesenchymal stem cells.

METHODS: After activating and crosslinking by EDC, the control patches (EDC-patch) were preserved in PBS and the
experimental patches (GF-patch) were immersed into PBS containing vascular endothelial growth factor and basic
fibroblast growth factor for cytokine conjugation. Collagen patches without EDC treatment underwent same process as
internal control. ELISA was performed to detect the content of vascular endothelial growth factor and basic fibroblast
growth factor in the supernatant of GF-patch at 1, 3, 7 days, 2, 3, 4 weeks after patch preparation. The 0.5x10° human
bone marrow mesenchymal stem cells were evenly seeded on both kinds of patches and the cell proliferation was
identified by hematoxylin-eosin staining followed by cell counting, MTT assay or BrdU staining test. Accordingly, cell
differentiation was illustrated by RT-PCR for collagen | and collagen Ill expression, and immunofluorescent staining for
SMA in seeding cells.

RESULTS AND CONCLUSION: 42.4% vascular endothelial growth factors and 24.5% basic fibroblast growth factors
were successfully conjugated into collagen patches and they both exhibited the constant, controlled-release mode during
the 4-week observation period. By contrast, the patch without EDC treatment just showed the physical bonding of both
cytokines. In comparison with EDC-patch, GF-patch presented the capability to induce cell proliferation while retard cell
differentiation.

Subject headings: collagen; carbodiimides; vascular endothelial growth factors; fibroblast growth factor 2
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Figure 1

Comparison of binding ratio of vascular endothelial growth factor and basic fibroblast growth factor between collagen scaffolds with

or without 1-ethyl-3-[3-dimethylaminopropyl] carbodiimide hydrochloride treatment
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Figure 2 Comparison of the effects of collagen patches conjugated with cytokines or not on proliferation of bone marrow mesenchymal stem cells
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Figure 3 Comparison of the effects of collagen patches conjugated with cytokines or not on differentiation of bone marrow mesenchymal

stem cells
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