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VITAMIN B3 AND ITS DERIVATIVE AS AGENTS IN PREVENTION
OF DIABETES-INDUCED PERIPHERAL NEUROPATHY
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The pathogenesis of diabetic peripheral neuropa-
thy (PDN), which develops in almost 50 % of patients
is complex and is characterized both by metabolic and
structural alterations. Dysfunctions in sciatic nerve
contribute to the peripheral neuropathies and arise
after the development of diabetes. Previously we have
shown that an increase of nicotinamide adenine di-
nucleotide (NAD) content in the brain and heart of
diabetic rats can protect against neuronal dysfunctions.
The purpose of this study was to examine whether
vitamin B3 (nicotinamide) or nicotinoyl-GABA (N-
GABA) can diminish some metabolic and structural
abnormalities in diabetes-induced peripheral neu-
ropathy in the male Wistar rats model. Studies were
carried out after 8 weeks of D (STZ, 60 mg/kg, i. p.).
Diabetic rats were treated two weeks with or without
NAmM (100 mg/kg i. p.) or N-GABA (55 mg/kg i.p.). The
experimental studies were started when the final
level of hyperglycemia in rats was 23.5+1.9 mmol/L.
Slight hypoglycemic effect was observed only for N-
GABA treatment. It has been discovered that an in-
crease in the content of sorbitol level in the sciatic
nerve of diabetic rats was in 10.4 times higher than in
the control group of animals. Chronic administration
of NAm or N-GABA to diabetic rats resulted in a
decrease in sorbitol content in 3.6 or 1.5 times, res-
pectively. These data indicate that NAm, as a precursor
of the NAD biosynthesis, is able to adjust the polyol
pathway of glucose metabolism more effectively
compared to N-GABA. Sorbitol accumulation in the
sciatic nerve of diabetic rats can be a result of polyol
pathway enzymes activation. Indeed, in the sciatic
nerve of diabetic rats, the activities of this pathway
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enzymes were changed significantly. Indeed, when
the activity of aldose reductase, the key enzyme of
this pathway was increased by 80%, the activity of
sorbitol dehydrogenase, in contrast, was reduced by
54.3% compared to the control group of animals.
Administration of NAM or N-GABA led to decrease of
the aldose reductase activity by 29.3 % and 24.3 %,
respectively, whereas the activity of sorbitol dehyd-
rogenase did not change as compared with diabetic
animals. In the sciatic nerve of diabetic rats we
observed alterations of nerve structural organization
such as: lost the characteristic nerve contour, changes
in myelin sheaths accompanied by unmyelinated gaps
between the numerous myelin sheaths surrounding
the same myelinated axons nodes of Ranvier were
slightly differentiated and focal thickening of the fibers,
nearby to Ranvier nodes and reduction of the thickness
of the nerve fibers at different nerve segments. These
changes accompanied by degeneration of the indi-
vidual nerve fibers and partial fragmentation of the
fiber.“Therefore, these data point to diffuse (bilinear)
changes in the sciatic nerves of diabetic rats. Admi-
nistration of NAm or N-GABA accompanied by their
partial recovering influence on sciatic nerves structural
alterations and they also slightly increase the density
of fibers. We conclude that NAm, as precursor of NAD
biosynthesis, can increase NAD, a critical cofactor for
mitochondrial oxidative phosphorylation systems and
cellular redox systems, while positive N-GABA action
can be realized through its improvement of brain and
pancreas functions, therefore both of them are new
therapeutic approaches for the treatment of peripheral
neuropathies.
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