Anti-VEGF therapy on retinal gliosis: GFAP expression in streptozotocin-induced diabetic retinopathy
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Introduction. Diabetic retinopathy (DR) is a major complication of diabetes mellitus (DM), and a leading cause of vision loss worldwide (Tan et al., 2023). Anti-VEGF agents like ranibizumab and aflibercept target vascular changes, but their effects on glial cells remain unclear. GFAP, a marker of astrocytic and Müller cell activation, is upregulated under retinal stress.
Aims. To evaluate the effect of aflibercept and ranibizumab on retinal GFAP expression in a streptozotocin-induced DR model and assess whether they differ in modulating gliosis.
Methods. Thirty-six Wistar male rats were assigned to six groups (n=6): non-diabetic, non-diabetic + aflibercept, non-diabetic + ranibizumab, diabetic untreated, diabetic + aflibercept, and diabetic + ranibizumab. Diabetes was induced by a single dose of streptozotocin (65 mg/kg, ip). After anaesthesia with ketamine (75 mg/kg, ip), anti-VEGF agents were administered intravitreally: 2 μL aflibercept (40 mg/mL) or 2 μL ranibizumab (10 mg/mL). GFAP expression was assessed after 4 weeks using immunoblotting and immunohistochemistry. All procedures followed ARVO and Mexican bioethics standards (DOF: NOM-062-ZOO-1999).
Results. Untreated diabetic rats showed increased GFAP expression versus controls (0.81 ± 0.45 vs 0.04 ± 0.03, P<0.01). Ranibizumab reduced GFAP levels in diabetic rats (0.09 ± 0.08 vs 0.81 ± 0.45 in untreated diabetics, P<0.01), while aflibercept had no significant effect. In non-diabetic rats, GFAP levels remained low and unaffected by treatment. 
Discussion. Ranibizumab, but not aflibercept, reduced retinal gliosis in diabetic rats, suggesting a potential neuroprotective effect. This may reflect differences in molecular structure or secondary receptor interactions. These findings support GFAP as a relevant marker for assessing neuroglial impact of anti-VEGF therapy in DR.
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