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Abstract

Limbal stem cells deficiency (LSCD) has been successfully treated using
cultivated limbal stem cells transplantation as well as cultivated oral mucosal
epithelial transplantation in LSCD patients by many groups of researcher with various
techniques. This study aimed to cultivate rabbit limbal stem cells and oral mucosal
epithelial cells on HAM with 3T3 fibroblast for transplantation in rabbit model prior
to use in human therapy. Reconstructed ocular surface by fresh cultured sheet
transplantation was examined. Moreover, this study also verified the suitable
cryoprotective solution for cryopreserved cells and tissues. Six New Zealand white
rabbits were divided into two groups of three rabbits each which limbal and oral

mucosal tissue biopsies were taken respectively. The cultivation was performed using
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explants culture technique with denuded human amniotic membrane as a culture
substrate, co-culture with 3T3 fibroblast and using air-lifting method. Cultured
epithelial sheets from fresh tissue cultures showed stratification with two to five cell
layers. Cuboidal cells and flatted cells were seen in basal layer and superficial layer
respectively. There were no differences in epithelial morphology between cultured
sheets from limbal and oral mucosal tissues. Immunostaining showed p63 positive
cells were seen in basal and intermediated layer. K3 was stained cells in superficial
and intermediate layer while expression of Cx43 were scattered in all layer throughout
the epithelium. All cultured sheets expressed p63, K3 and Cx43 excepted one sheet
from the oral mucosal culture that showed p63 negative. It is showed that all
cultivated epithelial sheets contained heterogeneous population including stem cells
and differentiated cells. The histology and marker expression of transplanted ocular
surface with cultivated limbal and oral mucosal epithelial sheets were similar to
normal eye indicated that cultivated epithelial sheets were able to use in
transplantation for LSCD treatment. For cryopreservation, biopsy tissues and cultured
cells were preserved for 2 months in liquid nitrogen using 25% DMSO combined with
25% propylene glycol. After 2 months, the tissues and cells were thawed, cultured
and stained using same processes as fresh tissue cultures. Cultured epithelial sheets
were able to generate from all cryopreserved tissues and one-sixth of cryopreserved
cells. However, cultured cells morphology and marker expression showed similar
pattern to fresh tissue culture. Moreover, the result showed that 25% DMSO
combined with 25% propylene glycol was introduced as one of the effective CPA

formulas to vitrify limbal and oral mucosal biopsies for advantages in future use.



