Neuroprotective Effects of 3-Monothiopomalidomide in an Experimental Rat Model of Hemorrhagic Stroke
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Introduction. Hemorrhagic stroke accounts for 15–20% of stroke cases and is associated with high mortality and long-term disability. Effective treatments to improve neurological recovery remain limited. Neuroinflammation is a key contributor to secondary brain injury following intracerebral hemorrhage (ICH). Polarization of microglia/macrophages toward the pro-inflammatory M1 phenotype worsens injury, whereas the anti-inflammatory M2 phenotype promotes repair. We previously demonstrated that pomalidomide analogs exert immunomodulatory effects in ischemic stroke models.
Aims. To evaluate the therapeutic potential of 3-Monothiopomalidomide (3-MP), a novel pomalidomide derivative, in experimental ICH and to investigate its effects on neuroinflammation and microglia/macrophage polarization.
Methods. ICH was induced in rats using an established model. Animals received systemic 3-MP after ICH. Outcomes included injury volume measurement, neurological assessment using the body asymmetry test, and analysis of inflammatory cytokines and M1/M2 polarization markers.
Results. Post-ICH administration of 3-MP significantly reduced injury volume and improved neurological function. Treatment decreased pro-inflammatory cytokines TNF-α and IL-1β, while increasing the anti-inflammatory cytokine IL-10. These changes were associated with a shift in microglia/macrophage polarization toward an anti-inflammatory phenotype, indicating attenuation of secondary inflammatory brain injury.
Discussion. 3-MP confers neuroprotection in experimental ICH by suppressing TNF-α and IL-1β, enhancing IL-10 expression, and modulating microglial/macrophage polarization. Targeting post-hemorrhagic neuroinflammation with 3-MP may represent a promising therapeutic strategy for hemorrhagic stroke and warrants further investigation.
