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NGUYEN THI HONG : INDUCTION AND TRANSPLANTATION OF CORNEAL EPITHELIAL
CELLS DERIVED FROM HUMAN WHARTON'S JELLY MESENCHYMAL STEM CELLS
INTO THE LIMBAL STEM CELL DEFICIENCY RABBIT MODEL. THESIS ADVISOR : ASSOC.
PROF. RANGSUN PARNPAI, Ph.D., 111 PP.

Keywords: Mesenchymal stem cells/Comeal epithelial cells/Differentiation/
transplantation/Rabbit

Corneal epithelium comprises of corneal epithelial cells (CECs) that are
continuously renewed by limbal epithelial stem cells (LESCs). Loss or dysfunction of
LESCs causes limbal stem cell deficiency (LSCD) which results in loss of corneal
epithelial integrity and visual impairment. To regenerate the ocular surface,
transplantation of stem cells-derived CECs is necessary. The first experiment of this
study aimed to test the effects of treatments on three signaling pathways involved in
CEC differentiation as well as examined the optimal protocol for inducing CECs derived
from human WJ-MSCs. All-trans retinoic acid (RA) inhibited Wnt signaling pathway via
suppressing the translocation of B- catenin from the cytoplasm into the nucleus.
SB505124 downregulated TGF-B signaling pathway via reducing the phosphorylation of
Smad2. BMP4 did not increase the phosphorylation of Smad1/5/8 that involved in BMP
signaling. The combination of RA, SB505124, BMP4, and EGF for the first 3 days of
differentiation followed by the supplemented hormonal epidermal medium for
additional 6 days could generate CECs that expressed CK12 which is a specific marker
of CECs. The second experiment of this study aimed to generate cell sheet from the
induced CECs derived from human WJ-MSCs and evaluate the efficiency of cell sheet
transplantation on recovery of LSCD in rabbit model. CECs were induced from human
WJ-MSCs following the optimal method of the first experiment. Human amniotic
membrane (hAM) was de-epithelialized by 0.5N NaOH treatment for 30s then rubbing
with cotton-tipped applicator. The cell sheet was generated by seeding induced CECs
on human de-epithelialized AM (dhAM). The cell sheet consisted of 1- to 4-layers of



cells and these cells retained the expression of CK12. LSCD rabbit model was created
by treatment with 1N NaOH for 30s in 9 right eyes of rabbits. After 28 days, rabbit right
eyes were divided into 3 group: G1 (no transplantation), G2 (dhAM transplantation) and
G3 (cell sheet transplantation). The results indicated that only alkali burn treatment
(G1) could not destroy all LESCs so remained LESCs regenerated CECs (expressed CK12)
in peripheral cornea and inhibited growing into central cornea of conjunctiva and blood
vessels. In G2, alkali burn, and surgery process removed all LESCs that were functioned
in both barrier and generation CECs, so conjunctiva and blood vessels grew faster, and
CECs were not observed. In G3, induced CECs could survive, grow in rabbit cornea and
they could support recovery of cornea epithelium, improving cornea opacity. Overall,
human WJ-MSCs could be a good candidate for induced CECs that further supported

reconstruction of corneal epithelium after transplantation into rabbit LSCD model.
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