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Abstract  Objective This study was to investigate the property of scaffold of transglutaminase cross-linked collagen gel

and the change of seeded keratocytes in order to provide a new way of enhance of the mechanical strength of tissue engineering

corneal stroma. Methods  Primary rabbit corneal keratocytes were obtained by digesting corneal stoma using type I

collagenase. The suspension of the third passage of keratocytes was mixed with collagen solution on an ice bath at a density of 5 x10*

cells/mL,and three-dimensional corneal stroma was reconstructed. The collagen gel was prepared with transglutaminase and

crosslinker in experimental group,and collagen gel without transglutaminase was used as control group. Phase contrast microscope

examination was performed to observe the state of cell-seeded scaffolds daily. The proliferation of keratocytes was assessed at 1,2,

3,5 days separately by Alamar-Blue reduction assay. Inmunohistochemistry was carried out to examine the cellular response to

vimentin antibody under the confocal microscope. Transmittance of the collagen samples was evaluated at 2 and 3 weeks. The

cross-linked statue of cell-seeded collagen substrates was observed to assess the digestion procedure. Results Keratocytes

elongated and showed triangle or dendritic shape with a stronger ability of forming network in cross-linked collagen compared with

spindle-shape cells in the native collagen without transglutaminase. Proliferation ability of the cells was increased in both groups

after culture. The keratocytes showed the positive response for vimentin after 14-day culture in both groups, and the cellular

pseudopods were abundant in experimental group. Light transmission of transglutaminase crosslinked cell-seeded scaffold was

lower than that of native collagen cell-seeded scaffold,but the stability was superior to control group. The transglutaminase-treated

collagen substrates showed a stronger resistance to collagenase in comparison with untransglutaminase-treated collagen substrates.

Conclusion The cellular morphology and activity of keratocytes within transglutaminase crosslinked collagen are similar to

natural cornea. The scaffold of transglutaminase cross-linked collagen gel is favorable for the three-dimensional corneal stroma

reconstruction.
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Fig.6 The transmittance of the collagen samples was tested

at 14,21 days in control group and experimental group
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