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Abstract

Progesterone as a Neuroprotective Treatment in the Retina
By Rachael Stewart Allen

The neurosteroid progesterone has been shown to have protective effects in a number of injury models, including traumatic brain injury and stroke. Progesterone has been shown to reduce inflammation and infarct size in the brain and improve behavioral outcomes after middle cerebral artery occlusion (MCAO), a stroke model thought to affect the retina as well as the brain. Here, the functional, morphological, and inflammatory responses of the retina after MCAO were examined and compared with responses in the brain. While the retina was found to exhibit similar responses to the brain, it showed a reduced susceptibility to the ischemic injury induced by MCAO. Next, we examined progesterone administration in two models of rodent ocular ischemia: the anterior ischemic optic neuropathy model, which causes monocular optic nerve stroke, and the MCAO model, which we showed caused retinal damage, inflammation, and functional deficits in conjunction with cerebral ischemia. Protective effects with progesterone treatment were observed in the retina following MCAO but not anterior ischemic optic neuropathy. While progesterone treatment was protective in both brain and retina after MCAO, greater reductions in inflammation were observed in the brain versus the retina and greater improvements were observed in brain function-based behavioral tasks than in the retina-based electroretinogram. Levels of progesterone receptor were assessed in retina and brain to confirm expression of progesterone receptor at the protein level in the retina. After MCAO, progesterone receptors were upregulated in brain and downregulated in retina, suggesting a potential mechanism for greater progesterone protection in brain over retina. These results demonstrate the promise of progesterone treatment in retinal ischemia and illustrate the importance of progesterone receptors in how injured tissue responds to progesterone treatment.
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