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Central neuropathy and Brain cognitive function in diabetes mellitus
Amer Kamal.
Arabian Gulf University, college of Medicine and medical Sciences/ Manama/ Kingdom of Bahrain
Diabetes Mellitus (DM) is a metabolic disorder characterized by progressive neuronal damage. Several patterns of neuropathy can be distinguished in DM. Both acute and chronic metabolic and vascular disturbances can impair the functional and structural integrity of the brain in diabetic patients. In a group of experiments we studied the effects of DM on the CNS. Learning and memory were tested behaviorally by Morris-water maze and electrophysiologically by extra- and intracellular recordings from the hippocampus of diabetic rats. These tests were performed on young and aged diabetic animals aiming to demonstrate the accumulative effects of DM and aging on the brain. Rats were examined after 2 months of diabetes, which produces half-maximum deficits in the hippocampal synaptic plasticity in young adult rats. Aged rats were examined at 2 years of age, when they have developed moderate changes in synaptic plasticity due to aging alone.
Significant learning impairments were observed in young adult diabetic rats compared with controls. These impairments were even greater in aged diabetic animals. In hippocampal slices from young adult diabetic animals, long-term potentiation was impaired compared with controls. In contrast, induced long-term depression was enhanced in slices from diabetic rats compared with controls. Intracellular recordings shows similar accumulative effects of diabetes and aging on the basic neuronal properties like action potential duration, slow after hyperpolarization and summation of excitatory post synaptic potentials. In molecular experiments we showed a significant changes in the hippocampal NMDA-receptors expression in diabetic animals.
It is concluded that all the studied parameters in diabetes mellitus were deteriorated in a similar pattern to the deterioration observed during aging processes. In addition, a cumulative deficits in learning and synaptic plasticity in aged diabetic rats was demonstrated and indicate that the effects of diabetes and aging on the brain could interact.
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