Neuroprotective effects of IGF-I following kainic acid INDUCED hippocampal Degeneration in the rat
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Insulin-like Growth Factor-I (IGF-I) is an important growth factor, which has been used as a therapeutic agent in a number of models of neurodegenerative diseases such as ischemia or trauma of the cortex or the spinal cord. There is substantial experimental evidence showing that IGF-I plays a role in the repair processes following brain trauma, in the control of injured peripheral nerve regeneration and that it can improve the clinical outcome in animal models of Amyotrophic Lateral Sclerosis (ALS). After brain trauma IGF-I has been shown to have mitogenic and trophic actions in a variety of cellular types. Interestingly, recent studies support a role for IGF-I in the control of adult neurogenesis in the adult rat hippocampus.
Kainic acid is widely used for the study of excitatory neurotoxicity. Administration of kainic acid to rats results in changes in behavior and EEG and leads to neuronal death in specific brain areas. Kainic acid administration has been used in animal models of various human neurodegenerative diseases, such as temporal lobe epilepsy, schizophrenia and Alzheimer’s disease.

In the present study, we investigated the neuroprotective action of IGF-I following kainic acid-induced neurodegeneration.  Kainic acid (2μg/3μl) or kainic acid together with IGF-I (10μg/3μl) was stereotactically injected into the CA3 hippocampal area (AP: -3.3 mm, ML: 3.0 mm, DV: 3.5 mm) of adult male rats. All animals developed seizures. They were sacrificed 8 days following drug administration and cell death markers were studied histologically in coronal paraffin sections of the brain. 
Following kainic acid administration extended degeneration of the hippocampus was observed ipsilaterally to the injection site, as revealed following Cresyl violet staining. Hippocampal degeneration was also observed in the CA3 and CA4 hippocampal areas of the contralateral hemisphere. Furthermore, activated astrocytes which formed an astroglial scar, were detected in the ipsilateral hippocampus. In addition, Hsp70, an index of cellular stress, was induced in both the ipsilateral and the contralateral hemisphere. Finally, cell death was studied using FluoroJade B staining, which was clearly evident in both hemispheres. In the brain of rats receiving both kainic acid and IGF-I all the above markers of neurodegeneration were not observed in the contralateral hemisphere, while they were significantly reduced in the ipsilateral. Following administration of IGF-I only a few apoptotic or and Hsp70 immunopositive cells were observed and astrogliosis was clearly less pronounced. These results suggest that IGF-I has neuroprotective properties, decreasing both neuronal death as well as astroglial reaction. Based on the above, we can conclude that IGF-I is an important neuroprotective agent which could possibly be used therapeutically in the future.
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