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Abstract

Purpose: The aim of this study was to assess the protective effect of butylphthalide on oxidative
stress damage of retinal pigment epithelium (RPE) cells induced by high glucose, and explore its
specific mechanism, providing a new idea for the treatment of diabetic retinopathy. Methods: The
safe concentration of butylphthalide was screened by Cell Counting Kit-8 (CCK-8) assay, and the
cells were divided into three groups. The groups included a normal group, in which cells were
cultured in low glucose DMEM medium with a concentration of 5.5 mM; a high glucose group, in
which cells were cultured in high glucose DMEM medium with a concentration of 25 mM; a bu-
tylphthalide group, in which cells were cultured in butylphthalide and high glucose DMEM me-
dium. Cell viability was also measured. The cell migration ability was detected by cell scratching
assay. The expression of intracellular reactive oxygen species (ROS) was determined by reactive
oxygen species Kkit. The expression of Nrf2 /ARE signaling pathway related proteins was detected
by Western Blot. Results: When the concentration of butylphthalide was less than 100 uM, the cell
survival rate was not significantly affected (P > 0.05), and the concentration of butylphthalide was
100 pM in our study. The cell survival rate in the high glucose group was significantly lower than
the normal group (P < 0.001). The cell survival rate in the butylphthalide group was significantly
higher than the high glucose group (P < 0.001), but was lower than the normal group (P < 0.001).
Cell mobility in the high glucose group was significantly higher than the normal group (P < 0.001).
Cell mobility in the butylphthalide group was significantly lower than the high glucose group (P <
0.001), but higher than the normal group (P < 0.001). The intracellular ROS level in the high glu-
cose group was significantly higher than the normal group (P < 0.001), while the ROS level of bu-
tylphthalide group was significantly lower than the high glucose group (P < 0.001), but higher than
the normal group (P < 0.001). The protein expressions of Nrf2, HO-1 and NQO1 in high glucose
group were higher than the normal group (P < 0.001). After butylphthalide treatment, Nrf2, HO-1,
NQO1 proteins were further significantly increased (P < 0.001, P < 0.001, P < 0.01). Conclusion:
Butylphthalide has a protective effect on high glucose induced RPE cells, and its mechanism may
be closely related to the activation of Nrf2 /ARE pathway and the inhibition of oxidative stress.
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Figure 1. Effects of butylphthalide on the viability of ARPE-19
cells
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Figure 2. Effects of butylphthalide on the viability of
high glucose-induced ARPE-19 cells
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Figure 3. Effect of butylphthalide on the migration of high glucose-induced ARPE-19 cells
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Figure 4. Effects of butylphthalide on oxidative stress
levels of high glucose-induced ARPE-19 cells
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Figure 5. Effect of butylphthalide on Nrf2/ARE signaling pathway of high glucose-induced ARPE-
19 cells
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