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Purpose: This study aimed to determine the role of peroxisome proliferator-activated receptor o (PPARa) on corneal
epithelial wound healing.

Methods: Ten-week-old PPARa knockout (PPARo ") mice and wild-type (WT) C57BL/6 mice and ex vivo cultured
human corneal epithelial cells were used to investigate the function of PPARa on corneal epithelial wound healing. A
two-millimeter diameter of the mice’s central corneal epithelium was removed to induce corneal epithelial injury. The
expression of PPARa during corneal epithelial wound healing was analyzed using immunofluorescent staining and
quantitative RT-PCR. Histological and immunostaining techniques were used to evaluate corneal morphology, cell
proliferation, and inflammatory response in WT and PPARe~ mice. PPARa agonist fenofibrate was used to determine
its effect on corneal epithelial wound healing.

Results: PPARa expression was found to significantly increase during corneal epithelial repair. PPARo mice exhibited
delayed corneal epithelial wound healing compared to WT mice. PPARo" mice displayed altered proliferative responses
and distinct patterns of inflammatory infiltrates. Administration of fenofibrate to WT mice resulted in accelerated corneal
epithelial repair and increased PPARa expression and cell proliferation. In vitro studies using human corneal epithelial
cells further supported the impact of fenofibrate on promoting corneal epithelial cell wound healing.

Conclusions: PPARa is a regulator of corneal epithelial wound healing, and its absence leads to delayed repair processes

in the corneal epithelium.

The corneal epithelium covers the outermost surface of
the cornea tissue and plays an important role in protecting the
eye from, physical and chemical damage and microbial infec-
tions from the external environment. Many different factors
can cause wounding of the corneal epithelia, and it has the
property of healing in a relatively short time.

Peroxisome proliferator-activated receptor (PPAR), a
nuclear receptor superfamily, is a class of structurally highly
conserved, ligand-dependent transcriptional regulators,
including PPARa, PPARPB/3, and PPARy. These are widely
distributed in various tissues and organs and are closely
related to the functions of lipid metabolism and inflamma-
tion regulation [1]. PPAR subtypes have similar structures
and functional patterns but differ in tissue distribution, ligand
specificity, and functional focus [2,3].
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PPARGa is the first identified PPAR family member [4],
and it is highly expressed in the liver, heart, kidney, brown
adipose tissue, muscle, and intestines [5,6]. It behaves as an
important modulator of T-cell functions and autoimmune
pathologies [7,8], plays a major regulatory function in the
genes involved in energy metabolism, lipid homeostasis, and
inflammation control [9], and is involved in skin develop-
ment and wound repair [10,11]. More specifically, PPARa
is mainly involved in the early inflammation phase of skin
wound healing [11].

Zhou et al. found that fenofibrate exerts anti-neovascu-
larization and anti-inflammatory effects on the cornea by
regulating the key enzymes of lipid metabolism and amelio-
rating the lipid peroxidation damage of the cornea through the
PPARa signaling pathway [12]. Liang et al. identified PPARa
as being a crucial regulator of mitochondrial function in the
corneal epithelium, and the downregulation of diabetes-
induced PPARa contributes to impaired wound healing in
the diabetic cornea [13].

PPARa downregulation plays a pathogenic role in
deficiencies in wound healing in the diabetic cornea [13].
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However, temporal changes in PPARa during corneal epithe-
lial injuries in the non-diabetic cornea and its specific impacts
on corneal epithelial cells and the surrounding inflamma-
tory environment across the wound healing process remain
unclear. Investigating this question is thus the main objective
of this study. The results of this study may provide valuable
insights into the underlying mechanisms of corneal wound
healing and identify potential therapeutic targets to promote
more efficient healing processes.

METHODS

Animals: PPARo knockout (PPARe™") mice and wild-type
(WT) C57BL/6J mice aged 10 weeks were used in the
experiments. Adult male C57BL/6J mice were purchased
from Shanghai SLAC Laboratory Animal Company Ltd.
(Shanghai, China). PPARa™" mice were purchased from
the Jackson Laboratory (Bar Harbor, ME). All studies were
performed in accordance with the Association for Research
in Vision and Ophthalmology Statement for the Use of
Animals in Ophthalmic and Vision Research. This study
also received approval from the Animal Ethical Committee
of Xiamen University. Animals were provided free access
to standard rodent chow and water and were housed in a
standard pathogen-free environment that was maintained at a
constant temperature of 25 °C+1 °C, with a relative humidity
of 60%+10%. They were subjected to alternating 12 h light—
dark cycles (from 8:00 AM to 8:00 PM) to emulate natural
lighting conditions.

Animal treatment: Experimental mice were intraperitoneally
narcotized with ketamine (80 mg/kg) and xylazine (10 mg/
kg) and then locally anesthetized by using a topical admin-
istration of 0.4% oxybuprocaine hydrochloride. The central
corneal epithelia were then demarcated with a 2 mm trephine
and removed using an Algerbrush II rotating burr (Alger
Equipment Co., Inc., Lago Vista, TX) under the operating
microscope. A volume of 1 pl of 1% liquid sodium fluores-
cein (Jingmingxin Co., Ltd., Tianjin, China) was instilled
into the mice’s conjunctival sac. Corneal epithelial fluores-
cein staining was documented 90 s after application using a
slit-lamp microscope equipped with a cobalt blue filter at 12,
24, 36, and 48 h post-injury. The area of fluorescein sodium
staining was then recorded using our previous method [14].
All images were captured using the same camera and settings
throughout the study, and this was done under the guidance
of a single ophthalmologist. The mice were subjected to
humane euthanasia by administering a pentobarbital overdose
(100 mg/kg) immediately after surgical ablation, as well as
at 12, 24, 36, and 48 h post-injury. After euthanasia, corneal
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epithelia were harvested for RNA extraction, or eyeballs were
collected for histology and immunostaining.

Fenofibrate treatment: WT mice were subjected to fenofi-
brate eye drops four times a day throughout the corneal repair
process. As shown in our previous report [15], the eye drops
consisted of either 200 uM fenofibrate dissolved in dimethyl
sulfoxide (DMSO) and subsequently diluted with saline or
a corresponding vehicle solution of saline containing an
equivalent volume of DMSO (same volume as 200 uM feno-
fibrate, 0.1% DMSO) [15]. At 24 h post injury, the animals
were euthanized by administering a pentobarbital overdose
(100 mg/kg). Their eyes were enucleated, and either the
corneal epithelia were dissected for total RNA extraction or
their eyeballs were collected for immunostaining.

Hematoxylin & Eosin staining: Eyeballs collected from mice
after sacrifice were immediately fixed with 4% paraformal-
dehyde for 30 min at 4 °C, embedded in OCT Compound
(SAKURA, Tissue-Tek, Torrance, CA), frozen at —80 °C, cut
into sections (5 mm thick) with a cryotome (CM 1850UV,
Leica Microsystems AG, Wetzlar, Germany), mounted on
glass slides, and stored at =80 °C. Morphological assess-
ments of the cornea between PPARo~ mice and WT mice
were performed using Hematoxylin & Eosin (H&E) staining.

Immunofluorescence staining: For immunofluorescence
staining, sections were fixed in cold acetone (—20 °C) for
10 min followed by washing them 3 times for 5 min each
using PBS. Sections were then allowed to dry and 0.2%
Triton X-100 was added for 20 min. After that, they were
washed with PBS 3 times for 5 min each. After preincubation
with 2% BSA in PBS for 60 min to block the nonspecific
sites, sections were incubated at 4 °C overnight with anti-
bodies of PPARa (1:200, ab8934, Abcam, Cambridge, UK),
Ki67 (1:300, abl6667, Abcam), PMN (1:300, 20R-PR020,
Fitzgerald, MA), CD45 (1:200, sc-52491, Santa Cruz). This
was followed by washing them with PBS 3 times for 10 min
each and incubating them with the Alexa Fluor 488-conju-
gated IgG (1:300, A21206, Invitrogen, Eugene, OR) or Alexa
Fluor 594-conjugated IgG (1:300, A11058, Invitrogen) for 60
min at 37 °C. All sections were rinsed, counterstained with
DAPI (H-1200, Vector, Burlingame, CA), and then mounted
with cover slides for analysis under the confocal laser scan-
ning microscope (Fluoview 1000, Olympus, Japan).

RNA isolation and quantitative real-time RT-PCR analysis:
Total RNA was isolated from the corneal epithelium using a
PicoPure RNA isolation kit (KIT0204, Arcturus, Mountain
View, CA). Six to eight samples per group were used, and
each sample contained pooled corneal epithelium from two
mice. cDNA was synthesized using a reverse transcription
kit (RR047A, TaKaRa, Shiga, Japan). Real-time PCR was
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performed using a StepOne Real-Time PCR detection System
(Applied Biosystems, Alameda, CA) with the use of a SYBR
Premix Ex Taq Kit (RR420A, TaKaRa) as per the manufac-
turer’s instructions. The primer sequences used to amplify
specific gene products are listed in Table 1. The amplification
program included an initial denaturation step at 95 °C for 10
min, which was followed by denaturation at 95 °C for 10 s and
annealing and extending at 60 °C for 30 s for 40 cycles. The
results of relative quantitative real-time PCR (QRT-PCR) were
analyzed using the comparative threshold cycle (Ct) method,
which was normalized with 3-actin as an endogenous refer-
ence and calibrated against the normal control group.

Cell culture and scratch assay: Human corneal epithelial
cell (HCEC) lines, obtained from RIKEN Biosource Center
(Tokyo, Japan), were cultivated in 12-well plates until conflu-
ence. To create standardized wounds, a sterile 10 pl pipette
tip was used to produce consistent, cell-free areas across each
well. The wells were then rinsed with PBS three times, and
the culture medium was substituted with DMEM/F12 basal
medium that was supplemented with 25 pM fenofibrate, as
had been previously reported [15,16]. For comparison, control
dishes underwent the same procedure with scratches made,
but they were cultured in medium without fenofibrate addi-
tion. After 12 and 24 h of culture, each well was meticulously
photographed to capture at least four images of the scraped
area. The experiment was repeated three times indepen-
dently, with three wells dedicated to each culture condition.
Measurements were consistently taken at the same scratched
area for each time point in the study.

Statistical analysis: Data analysis for this study was
performed using GraphPad Prism 6.0 software (GraphPad
Software Inc., San Diego, CA). A Mann—Whitney test was
employed, and a p value of less than 0.05 was considered to
be statistically significant.

RESULTS

PPARao. expression during corneal epithelial wound healing:
To determine the function of PPARa in corneal epithelial
wound healing, we investigated the temporal dynamics of
PPARa expression during the process of corneal epithelial
repair through immunofluorescent staining and qRT-PCR.
The results demonstrated a significant increase in PPARa
expression over the course of corneal epithelial repair
(twofold increase at 12 h, 3.8-fold increase at 24 h), with
peak levels observed at 36 h post injury (5.3-fold increase, as
shown in Figure 1A—C). Subsequently, a gradual decrease of
PPARa expression was observed, which suggests a potential
regulatory role of PPARa in corneal epithelial wound healing
(Figure 1A-C).
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Characteristic of PPARo”" mice: H&E staining showed
no significant differences in corneal morphology between
PPARa mice and WT mice at the age of 10 weeks (Figure
2A). The mRNA level of PPARa significantly decreased by
83% (Figure 2B), whereas PPARP expression was increased
1.5-fold in the corneal epithelium of PPARo~ mice compared
with those of WT mice (Figure 2C). PPARy was seen to barely
be expressed in the corneal epithelium (data not shown).

Corneal epithelial wound healing in PPARo™"" mice: We
performed corneal epithelium scraping damage on PPARo™"~
mice and WT mice and observed their wound healing at
different time points after surgery. Slit lamp microscopy
examinations revealed a smaller fluorescein staining area in
WT mice than PPARe”~ mice at 12, 24, and 36 h post surgery.
The corneal fluorescein staining demonstrated complete
epithelial healing in WT mice at 36 h after injury. In contrast,
PPARo™ mice continued to exhibit positive staining even
36 h after injury, which indicates a delayed repair process.
Full wound closure in PPARa™ mice was achieved 48 h post
injury (Figure 3A, B). These results indicate that PPARa is
involved in the corneal epithelial repair process.

The effect of PPARa on cell proliferation during corneal
epithelium repair: Ki67 is a cellular proliferation marker
[17]. Immunofluorescent staining of Ki67 revealed differ-
ential corneal epithelial proliferation patterns between WT
and PPARo™ mice after injury. At 12 and 24 h after injury,
the number of Ki67-positive cells in WT mice demonstrated
a 1.4-fold and 1.5-fold increase compared to PPARo™ mice
(Figure 4A, B). This observation suggests that the corneal
epithelium in the early stages of WT mice injury exhibits
a more rapid proliferative response, which potentially
contributes to a faster repair process. At 36 h after injury,
the Ki67-positive cells in PPARo™~ mice had a 1.5-fold
increase compared to WT mice (Figure 4A, B). This expres-
sion pattern was further validated by a qRT-PCR analysis
(Figure 4C). Collectively, these findings indicated a delayed
proliferative response in PPARa™ mice compared to their
WT counterparts, which suggests that the absence of PPARa
may influence corneal epithelial cell proliferation during the
repair process.

Inflammatory response in PPARo™"~ mice during corneal
epithelium repair: PMN stands as a commonly used
biomarker to identify and characterize neutrophils [14].
Immunofluorescence staining of PMN demonstrated that at 12
h post-injury, PMN-positive cells in WT mice demonstrated a
significant increase, surpassing the count in PP4ARo™" mice.
This indicated an enhanced early inflammatory response in
the WT mice. Subsequently, at later time points of 24, 36,
and 48 h, PMN-positive cells dramatically decreased in the
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Figure 1. PPARo expression during corneal epithelial wound healing. Representative immunofluorescence staining (A), intensity analysis
(B), and mRNA expression (C) shows a significant increase in PPARa during corneal epithelial repair. Data are shown as mean + SD n=6-8,

**p<0.01, ***p<0.001. Scale bars: 50 pm. UN, Uninjured.

corneal stroma of WT mice, while neutrophils increased in
PPARo™ mice (Figure 5A, C). The results suggested a more
rapid resolution of the inflammatory response in WT mice
compared to the PPARa™~ mice. Interestingly, PMN-positive
cells in PPARa”~ mice demonstrated a distinct pattern. After
an initial increase at 12 h, the number of PMN-positive cells
continued to rise, reaching a peak at 36 h post injury. They

then slightly decreased at 48 h with a substantial number of
PMN-positive cells present, indicating a prolonged, delayed
inflammatory response in PPARc™~ mice after corneal
epithelial wounding (Figure 5A, C).

CD45, also known as leukocyte common antigen, is a
widely used biomarker for leukocytes, which play a significant
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Figure 3. Corneal epithelial wound healing in PPARa™ mice. Representative slit-lamp images (A) and wound closure analysis (B) show the

fluorescein staining area in WT mice compared to PPARo.
n=6-8, ***p<0.001.

mice at different time points (0/12/24/36/48 h). Data are shown as mean + SD

role in the inflammatory response [18]. Immunofluorescence
staining of CD45 found that at 12 and 24 h post injury, the
number of CD45-positive cells in WT mice had a 1.4-fold and
1.3-fold increase compared to PPARa™~ mice, which indicates
a heightened early inflammatory response in the WT mice.
Subsequently, after 24 h, the number of CD45-positive cells
in WT mice demonstrated a significant decrease, reaching
notably lower levels than PPARa™~ mice at 36 h. There were
basically no CD45-positive cells in WT mice 48 h after injury
(Figure 5B, D). Conversely, in PPARa™" mice, the number of
CD45-positive cells continued to rise, peaking at 36 h post
injury. A slight decline was observed 48 h after injury, and
a substantial number of CD45-positive cells remained in
the corneal stroma. This further confirmed a delayed and
prolonged inflammatory response in PPARa™" mice (Figure
5B, D). These findings suggest that corneal inflammatory
responses were exaggerated and delayed during wound
healing in the absence of PPARa.

PPARa agonist promotes corneal epithelial wound healing
in WT mice but not PPARo;~ mice: To further determine the
effect of PPARa on in vivo corneal epithelial wound healing,

PPAR agonist fenofibrate solution was topically applied on
the ocular surface of the WT mice after corneal epithelial
scraping. Slit lamp images showed that fenofibrate admin-
istration led to a marked acceleration of corneal epithelial
repair, with near-complete corneal epithelial restoration
observed 24 h post treatment (Figure 6A, B). After fenofi-
brate application for 12 h, immunofluorescence staining and
qRT-PCR analysis demonstrated a significant increase in
PPARa expression in the corneal epithelium (Figure 6C—E).
This result indicated the effective activation of the PPARa
pathway by fenofibrate treatment. Moreover, the Ki67-posi-
tive cell and mRNA expression of Ki67 further exhibited
a substantial increase following fenofibrate administration
(Figure 6F—H). This observation suggests that fenofibrate
may stimulate the proliferation of corneal epithelial cells,
thus promoting corneal epithelial repair. However, the
absence of substantial improvements in corneal epithelial
repair in PPARo”~ mice treated with fenofibrate provided
additional evidence supporting the idea that fenofibrate aids
in promoting corneal epithelial repair specifically through
PPARa activation (Figure 7A, B).
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Figure 4. The effect of PPAR« on cell proliferation during corneal epithelium repair. Immunofluorescence staining of Ki67 (A), positive cell

counting (B), and mRNA expression (C) shows a more rapid cellular proliferation in WT mice compared to PPARo.

~~ mice during corneal

epithelial repair. Data are shown as mean + SD n=6-8, **p<0.01, ***p<0.001. Scale bars: 50 um. UN, Uninjured.

PPARo. agonist promotes cornea epithelial wound healing
in vitro: To further investigate the impact of fenofibrate on
corneal epithelial cell wound healing in an in vitro model, a
scratch assay was conducted using an HCEC culture assay.
The results revealed that within 24 h, the wound area was
essentially closed in the fenofibrate-treated group, while there
were unhealed regions in the control group (Figure 8A, B).
These results indicated that fenofibrate could promote wound
healing of corneal epithelial cells in vitro.

DISCUSSION

Our study provides new insights into the role of PPARa in
corneal epithelial wound healing. Through utilization of
PPARa gene-knockout mice, we demonstrated that an absence
of PPARa results in delayed corneal epithelial wound repair.
We further confirmed that PPARa regulates the proliferation
of corneal epithelial cells.

The temporal dynamics of PPARa expression during
corneal epithelial repair revealed a pronounced upregulation
of PPARa, which peak at 36 h post injury. These observa-
tions suggest that PPARa may play a pivotal role in the initial
response to corneal injury, potentially facilitating repair
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machinery activation. The observed alterations in corneal
epithelial wound healing in PPARo~ mice further supported
the role of PPARa in this repair process.

PPARa and PPARP exhibit similar functions in certain
tissues, which could potentially lead to compensatory effects
[19,20]. Leone et al. found that in PPARa™ mice, fasting-
induced upregulation of several PPAR-responsive genes in the
liver and heart is attenuated but not completely blunted. This
suggests the presence of residual effects or partial compen-
sation involving PPARP [21]. However, in certain tissues,
PPARa loss does not induce PPARP expression change. Liu
et al. reported that PPARP remained unaltered in the heart
of PPARo"~ mice [22]. In our current study, PPARc™ mice
demonstrated downregulation of PPARa expression and
compensatory upregulation of PPARf expression. It is
conceivable that corneal PPARP might not be indispens-
able for corneal wound healing, or its contribution could
be relatively subdued. Nevertheless, the underlying mecha-
nisms driving PPARP upregulation warrant further in-depth
investigations.

Corneal epithelial healing occurs through a multifaceted,
intricate process shaped by the convergence of interconnected
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Figure 5. Inflammatory response in PPARo—/— mice during corneal epithelium repair. Immunofluorescence staining of PMN (A) and positive
cell counting (C) shows more positive cells at 12 h post injury and then dramatically decreases in WT mice compared to PPARa " mice.
Immunofluorescence staining of CD45 (B) and positive cell counting (D) shows more positive cells at 12 and 24 h post injury and then

dramatically decreases in WT mice compared to PPARa™ mice. Data are shown as mean + SD n=6-8, *p<0.05, **p<0.01, ***p<0.001.
Scale bars: 50 pm. UN, Uninjured.

events, such as cell proliferation and migration and the notable influx of inflammatory cells into the corneal stroma,
inflammatory response to injury. The inflammatory response which typically manifests between 12 to 24 h post injury
in corneal epithelial repair is a critical aspect of the healing [26]. The primary function of these inflammatory cells at

process [23-25]. Following injury to the cornea, there is a  the wound site is to scavenge cellular components released
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Figure 6. PPARa agonist promotes corneal epithelial wound healing in WT mice. Representative slit-lamp images (A) and wound closure
analysis (B) show that fenofibrate promotes corneal epithelial repair. Representative immunofluorescence staining (C), intensity analysis
(D), and mRNA expression (E) shows that fenofibrate increases PPARa expression during corneal epithelial repair. Representative immuno-
fluorescence staining (F), intensity analysis (G), and mRNA expression (H) demonstrate that fenofibrate increases Ki67 expression during
corneal epithelial repair. Data are shown as mean + SD n=6-8, **p<0.01, ***p<0.001. Scale bars: 50 um (C), Scale bars: 100 um (F). Fe,

Fenofibrate.

from keratocytes that undergo programmed cell death [27].
Previous studies have provided evidence to support the critical
role of neutrophil emigration in facilitating efficient corneal
re-epithelialization [28]. Inhibition of neutrophil migration
into the cornea following epithelial abrasion significantly
prolongs the healing time by 12 to 24 h [28]. The beneficial
effects of neutrophils on the re-epithelialization process may
be attributed to various mechanisms. First, neutrophils are
capable of delivering crucial growth factors that support
the corneal epithelium’s regenerative processes [29]. These
growth factors are known to stimulate cell proliferation and

migration, facilitating rapid wound closure [29]. Addition-
ally, neutrophils could kill pathogens and create a favorable
environment for efficient re-epithelialization to occur [30].
In the skin, PPARa is primarily involved in the early inflam-
mation phase of healing. The neutrophils recruitment to the
wound bed is impaired in PPARa™" mice during the very
early inflammatory phase [11]. Our findings reveal distinct
patterns of neutrophil infiltration in WT and PPARa™ mice
during corneal wound healing. WT mice displayed an
enhanced early neutrophil accumulation followed by rapid

resolution, while PPARa™ mice exhibited delayed neutrophil
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Figure 7. PPARo agonist has no effect on corneal epithelial wound healing in PP4ARa” mice. Representative slit-lamp images (A) and wound
closure analysis (B) show that fenofibrate does not promote corneal epithelial repair in PPARa” mice. Data are shown as mean + SD n=6.

Fe, Fenofibrate.

12h 24h

=

5004

w B
(=3 (=3
s 8

200

1004

Wound Width (um)

Ctl

o

oh 12h

] e

24h

Figure 8. PPARa agonist promotes corneal epithelial migration capacity in vitro. Representative slit-lamp images (A) and wound width
analysis (B) show that fenofibrate promotes migration and the wound healing capability of corneal epithelial cells in vitro. Data are shown
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accumulation. These observations suggest that PPARa may
modulate the inflammatory process during corneal wound
healing, influence the recruitment and resolution of inflam-
matory cells, and alter the corneal wound healing process.

Cell proliferation is an important process that occurs
to repopulate the corneal wound area. The reduced number
of Ki67-positive cells in PPARo mice at 12 and 24 h after
injury implies a delayed early-stage proliferative response.
At 36 h post-injury, PPARa”" mice demonstrated a notable
surge in Ki67-positive cells, surpassing the levels observed
in WT mice. The observed delayed early-stage proliferative
response in PPARo~ mice aligned with their slower wound
healing process, as earlier proliferative events play a crucial
role in the initiation of corneal re-epithelialization.

The use of PPARa agonist fenofibrate provided further
evidence supporting the involvement of PPARa in corneal
epithelial wound healing. Fenofibrate administration
resulted in a marked acceleration of corneal epithelial repair
in WT mice, with near-complete restoration observed 24 h
post-treatment. The upregulation of PPARa expression and
increased proliferation in response to fenofibrate treatment
further supported the notion that PPARa plays an impor-
tant role in promoting efficient corneal epithelial repair.
Moreover, in vitro studies using HCECs demonstrated that
fenofibrate enhanced corneal epithelial cell wound healing in
an in vitro model. This finding suggested that PPARa activa-
tion may promote the wound healing capability of corneal
epithelial cells, supporting the in vivo observations in the
murine model.

In conclusion, our results indicated that PPARa is an
essential regulator of corneal epithelial wound healing. The
upregulation of PPARa expression during the repair process,
the altered proliferative response, and the distinct patterns
of inflammatory infiltrate in PPARo™" mice all point to the
multifaceted role of PPARa during corneal wound healing.
The use of a PPARa agonist further highlighted the potential
therapeutic implications of PPARa modulation in promoting
more efficient corneal epithelial repair. However, further
research is required to fully elucidate the molecular pathways
through which PPARa exert its effects in promoting corneal
epithelial wound healing.
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