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Abstract

Objective: To investigate the effect of doxycycline (DOXY) on M2 macrophage-induced fibrosis of
human corneal stromal cells and its regulatory role in the PI3K/Akt signaling pathway. Methods:
THP-1 human acute monocytic leukemia cell line and human corneal stromal cells were selected as
experimental materials. THP-1 cells were induced to differentiate into MO and M2 macrophages,
and an in vitro co-culture model of human corneal stromal cells and macrophages was established,
which was divided into MO macrophage co-culture group, M2 macrophage co-culture group and M2
+ DOXY co-culture group. Meanwhile, experimental groups with conditioned medium were set up
to conduct functional rescue experiments. RT-qPCR was used to detect the expression of a-SMA, Col-
3 and PI3K/Akt pathway-related genes in corneal stromal cells; ELISA was performed to measure
the contents of hydroxyproline (HYP) and TGF-f1 in the cell supernatant; Western blot (WB) was
adopted to detect the relative expression levels of p-Akt and Akt proteins. Results: Compared with
the MO group, the expression levels of a-SMA, Col-3, PI3K/Akt-related genes in corneal stromal cells,
as well as the contents of HYP and TGF-£1 in cell supernatants, were significantly increased in the
M2 group (P < 0.05). In contrast, all the above indices were significantly decreased in the M2 + DOXY
group compared with the M2 group (P < 0.05). Functional rescue experiments showed that both
PI3K inhibitor and DOXY could reduce the expression ratio of p-Akt/Akt (P < 0.05), while Akt ago-
nist could reverse the inhibitory effect of DOXY (P > 0.05). Conclusion: Doxycycline can inhibit M2
macrophage-induced fibrosis of human corneal stromal cells via regulating the PI3K/Akt signaling
pathway.
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Figure 1. Macrophage polarization model was successfully established
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Figure 2. Inhibitory effect of doxycycline on fibrosis in human corneal stromal cells
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Figure 3. Doxycycline suppresses fibrosis of human corneal stromal cells in co-culture via modulating the PI3K/Akt signaling
pathway
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Figure 4. Doxycycline does not directly inhibit fibrosis in human corneal stromal cells
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