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Abstract

Abstract

Background : Corneal epithelium is located at the outermost layer of cornea, a
transparent tissue in front of the eye. The traditional view believes that cornea epithelia
are renewed constantly by the adult stem cells which are located in the limbus. Limbal
stem cell deficiency (LSCD) is clinically characterized by a classic triad of signs,
including corneal opacity, conjunctivalization, neovascularization and vision
impairments. LSCD is caused by a number of genetic, environmental or incidental
factors; however, the pathogenesis of LSCD is not well illustrated. Lipid is one of the
major metabolisms in the body. Peroxisome proliferators-activated receptor alpha
(PPARa) plays an important role in lipid metabolism. Fenofibrate, as a PPARa agonist,
promotes fatty acid  oxidation. Abnormal lipid metabolism causes lipid peroxidation,
which harms the body.
Objective: To uncover the relationship between abnormal lipid metabolism and LSCD,
lipid accumulation , peroxidation and the role of PPAR a in conreal epithelium were
thoroughly analyzed during the process of LSCD induced by FEOB.
Methods: The study were divided into two parts: the first part was to study the alterations
of corneal lipid metabolism and lipid peroxidation in the process of LSCD induced by
FEOB, the second part was to investigate the therapeutic effect of fenofibrate in FEOB
rat cornea. For the first study, the rats were randomly divided into normal and FEOB
group, and in each group rats were further divided into six subgroups: PO, P1, P5, P10,
P15 and P30. Each group contained 15 animals. In the second study, the experiments were
conducted to compare three groups: normal control group, (FEOB + PBS) group and
(FEOB + Fen) group, with 15 animals in each group. Histopathological changes were
monitored by slit lamp examination, H&E staining and PAS staining. The neutral free
fatty acids in the surface of cornea were detected by Oil Red O staining. The expression
of LSC markers (P63, ABCG2), cytokeratin (K10, K12, K13), factors of lipid metabolism
(PPARGo, Cpta, Acs, Acadm and Ech) , and enzyme of lipid peroxidation(ALOX5) were
detected by qRT-PCR and Western blotting. The localization of PPARa in cornea was
measured by in situ hybridization. TUNEL staining was used to detect cell apoptosis. The

expression and localization of proliferating cell nuclear antigen (PCNA) and markers of
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inflammatory cells (ED1 and PMN) were detected by immunohistochemistry. Moreover,
the content of malondialdehyde (MDA) and the activity of superoxide dismutase (SOD)
were measured with assay Kkits.

Results: In the first part of study, the cornea of FEOB rats demonstrated low transparency,
neovascularization, corneal epithelium pathological hyperplasia and arrangement
disorder compared with normal rats. PAS staining was positive, indicating corneal
conjunctivalization. The expression level of LSC markers P63 and ABCG2 was reduced ;
corneal specific keratin K12 was down-regulated while ectopic K10 and K13 were
upregulated. The number of PCNA-positive cells in central epithelium and limbus was
significantly reduced. Compared with normal cornea, the deposition of lipid was detected
on the corneal surface of FEOB rats, observed by positive Oil Red O staining.
Furthermore, the expression of PPARa, Cptla. Acs. Acadm and Ech were down-
regulated, while ALOXS5 expression and lipid peroxidation product (MDA) were
increased, indicating the occurrence of abnormal lipid metabolism. In second part of study,
after treatment of Fenofibrate (Fen) the FEOB rats showed no corneal ulcer and
neovascularization in the (FEOB+Fen) group, compared with (FEOB + PBS) group.
It was also demonstrated that the number of PCNA positive cells were increased, togrther
with up-regulation of K12 expression and down-regulation of K10 and K13. The Oil Red
O staining was negative in the (FEOB+Fen) group. Fenofibrate activated PPARa
Cptla. Acs. Acadm and Ech expression.Tn addition ,the expression of ALOXS and the
content of MDA were decreased inzhe FEOB rats.

Conclusion: Corneal microenvironment was altered by FEOB, and lipid was deposited
in the surficial corneal epithetlium. Meanwhile, PPARa was down-regulated and
consequently lipid B oxidation was inhibited, and lipid peroxidation which was found on
the surface leads to limbal stem cell damage, and eventually LSCD. Fenofibrate activated
the expression of PPARa, accelerated lipid metabolism, and reduced lipid peroxidation,
Therefore, fenofibrate shows the potential to protect limbal stem cell and treat LSCD in

ocular surface disorders.
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