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Abstract

e AIM:. To observe the toxic effects of zinc oxide
nanoparticles (ZnO NPs) on cornea by constructing
intoxicated model in vivo and in vitro.

e METHODS: Human corneal epithelial cells ( HCEpiC)
were cultured in vitro and exposed to different
concentrations (0.5, 5, 12.5, 25, 50, 100, 250 ug/mL) of
Zn0O NPs for 24h. The cell culture medium without nano-
solution was used as the blank control group. The viability
of the cells was assessed by MTT assay. Three different
concentrations (25, 50 and 100 pg/mL) of ZnONPs
dispersions were exposed to the conjunctival sac of
anesthetized mice three times a day for 7d consecutively.
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The phosphate buffered saline (PBS) eye group was the
PBS control group. Corneal morphology was observed on
1, 3, 5 and 7d, and the eyes were removed on 8d for
various laboratory examinations, including corneal
pathological changes and expression levels of
inflammatory factors (TNF-a, IL-6).

¢ RESULTS ; After treatment of HCEpiC cells with different
concentrations of ZnO NPs for 24h, the MTT results
showed that Zno NPs cause damage to cells at 0.5 ug/mL,
and the cell survival rate was about 80% ( P<0.05). Half of
the cells were killed at a dose of 5 pg/mL, the damaging
effect on cells in the concentration range of 5~250 ug/mL
was concentration - dependent ( P< 0.0001). After 7d of
conjunctival capsule spotting in mice, dot-like staining of
fluorescein was seen in the 25 yg/mL ZnO NPs and
50 pug/mL ZnO NPs groups. Localized circular fluorescein
stained areas were seen in the corneas of the 100 ug/mL
ZnO NPs group. HE staining showed that the corneal
epithelial layer, stromal layer thickness and stromal layer
immune cell number did not change significantly in the
25 ug/mL and 50 pg/mL ZnO NPs groups (all P>0.05),
while the corneal epithelial layer thinned, the corneal
stromal layer thickened and the stromal layer immune
cells increased significantly in the 100 yg/mL ZnO NPs
group (all P < 0.05). Immunohistochemical staining
showed that the number of corneal stromal immune cells
producing TNF-a and IL-6 and the mean integral optical
density (10D) values of TNF-a and IL-6 were significantly
higher in the 100 yg/mL ZnO NPs group than in the PBS
control group (P<0.05), and the degree of inflammation
response was concentration - dependent. Compared with
the PBS control group, no significant increase in immune
cell count and 10D values in the 25 ug/mL ZnO NPs and
50 pg/mL ZnO NPs groups ( P>0.05).

¢ CONCLUSION : The toxic damaging effect of ZnO NPs on
the cornea was confirmed from both in vitro and in vivo,
which provided a theoretical basis for the ocular safety
evaluation of ZnO NPs.
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