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Abstract: Objective To investigate the impact of topical microbaric oxygen therapy on corneal epithelial wound healing and ultra-
structural alterations in rabbits, and to elucidate its modulatory effects on corneal oxidative stress levels. Methods A total of 75
healthy adult New Zealand White rabbits ( 150 eyes) were enrolled to establish a corneal epithelial defect model. Animals were
randomly assigned to three groups (n=25 rabbits/50 eyes each). Group A received topical microbaric oxygen therapy for 2h daily;
Group B received normobaric oxygen at identical flow and concentration for the same duration; Group C was left to heal spontane-
ously. Corneal epithelial ultrastructure was evaluated by transmission electron microscopy. Residual epithelial defects were planimet-
rically quantified with Image-J software. Corneal oxidative stress was assessed by measuring malondialdehyde concentration via
enzyme-linked immunosorbent assay. Results At 12, 24, and 36 h post-injury, a significant interaction between group and time
= 839,828.012, P<0.001; F,,, =38,866.823, P<0.001;

Flime s group = 7,338.970, P<0.001) ; the defect consistently ranked A<B<C across all intervals. Transmission electron microscopy at

was detected for the residual corneal epithelial defect area ( F,,
36h revealed better-preserved ultrastructural integrity of corneal epithelial cells in group A relative to groups B and C. In contrast, no
significant group-time interaction or inter-group differences were observed for malondialdehyde concentration at any time point
(F 0, =0.172, P=0.843; F,

corneal epithelial wound closure without inducing a measurable increase in corneal oxidative stress.

=1.572, P=0.226). Conclusion Topical microbaric oxygen therapy significantly accelerates

group time # group
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Figure 1 Micro pressure oxygen supply device
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Figure 2 Corneal staining analysis of each group after modeling
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Group A: At all time points, the unhealed corneal epithelial area in Group A was smaller than that in Groups B and C. At 36

hours ,no corneal fluorescein staining was observed, indicating complete healing of the corneal epithelium; Group B: At all

time points, the unhealed corneal epithelial area in Group B was larger than that in Group A but smaller than that in Group C.

At 36 hours, filamentary fluorescein staining was observed, indicating a rough and incompletely healed corneal epithelial

surface; Group C: At all time points, the unhealed corneal epithelial area in Group C was the largest among the three groups.

at 36 hours, Patchy fluorescein staining was still visible,indicating persistent patchy defects in the corneal epithelium
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Table 1 Comparison of corneal epithelial unhealed area in three groups at different time points after modeling

v . mm’
! Oh 12h 24 h 36 h
A 36.98+0.11 5.27+0.09 2.04+0.08 0.21+0.01
B4 36.93+0.14 10.75+0.10 3.07+0.12 0.67+£0.04
CH 36.96+0.12 17.45+0.10 8.56+0.10 4.78+0.05
F 0.116 39 768.884 12 023.78 41 256.127
P 0.891 <0.001 <0.001 <0.001
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Figure 3 TEM Images
A: Al (x5000)/A2 (x10000); B: Bl (x5000)/B2 (x10000); C: Cl (x5000)/C2 (x10000)
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Table 2 Comparison of three groups of corneal MDA concentrations at different time points after modeling

A .nmol/g
| 12 h 24 h 36 h
A4 52.988 7+3.235 23 42.462 7+2.574 42 29.490 1+3.060 64
B4 52.8128+2.671 28 42.2747+2.88 975 29.219 7+2.511 71
c4 53.855 3+2.678 22 42.123 7+2.712 98 30.013 622.692 00
F 0.377 0.039 0.213
P 0.689 0.962 0.809
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