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Nicotinamide and Nicotinoyl-Gamma-
Aminobutyric Acid as Neuroprotective

Agents Against Type 1 Diabetes-Induced
Nervous System Impairments in Rats
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Abstract

Diabetes is a multifunctional chronic disease that affects both the central and/or peripheral
nervous systems. This study assessed whether nicotinamide (NAMm) or conjugate of
nicotinic acid with gamma-aminobutyric acid (N-GABA) could be potential
neuroprotective agents against type 1 diabetes (TID)-induced nervous system
impairments in rats. After six weeks of T1D, induced by streptozotocin, nonlinear male
‘Wistar rats were treated for two weeks with NAm (100 mg/kg, . p) or N-GABA (55 mg/kg,
). Expression levels of myelin basic protein (MBP) were analyzed by immunablotting.
Polyol pathway parameters of the sciatic nerves were assessed spectrophotometrically, and
their structure was examined histologically. NAm had no effect on blood glucose or body
weight in TID, while N-GABA reduced glucose by 1.5-fold. N-GABA also increased MBP
expression by 1.48-fold, enhancing neuronal myelination, while NAm showed no such
effect. Activation of the polyol pathway was observed in the T1D sciatic nerves. Both
compounds decreased sorbitol content and aldose reductase activity, thereby alleviating
changes similar to primary degeneration in the sciatic nerves and preventing peripheral
neuropathy development. These results demonstrate that NAm and, more notably, N~
GABA may exert neuroprotective effects against T1D-induced nervous system
impairments by increasing MBP expression levels, improving myelination processes in the
brain, inhibiting the polyol pathway, and partially restoring morphometric parameters in
the sciatic nerves. This suggests their potential therapeutic efficacy as promising agents
for the prevention of TID-induced nervous system alterations.




