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Pathology and Treatment of Diabetic Peripheral Neuropathy
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Abstract

Neurotrophic factors were first reported in 1950s, and are widely acclaimed for their ability to provide
effective therapy for untreatable neurodegenerative disorders. Diabetic peripheral neuropathy (DPN) s
a common microvascular complication of diabetes mellitus (DM) and is acclaimed as a potentially
untreatable neurodegenerative peripheral nerve disorder due to structural and functional changes in
lower extremity nerves. Although existing evidence suggested alterations in nerve growth factor levels
in experimental DPN; it is yet to be established whether observed growth factor deficiencies were due to
decreased synthesis, or functional, e.g. an iability to bind to their receptor, and/or abnormalities in
nerve transport and processing. Recombinant human nerve growth factor (t(hNGF) was extensively
studied and reported for its efficacy in animal studies of DPN.
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Neurotrophic factors were first reported
in 1950s, and are widely acclaimed for their
ability to provide effective therapy for
untreatable neurodegenerative disorders.
The first neurotrophic factor to be
discovered was Nerve growth factor (NGF),
which was selectively trophic for small fiber
sensory and sympathetic neurons.[1] The
other factors were brain-derived
neurotrophic factor, neurotrophin [NT]-3,
and NT-4/5), and insulin-like growth factor
(IGF)-1 and 1GF-11, and glial cell-derived
neurotrophic factor.[2]

Neurotrophic factors have physiological
effects on neurons such as inducing
morphological differentiation, enhancing
nerve regeneration, stimulating
neurotransmitter expression, and otherwise
altering the physiological characteristics of
neurons.[3] Studying neurotrophic and
other nerve growth factors is essential in a
commonly “difficult-to-treat” neuropathic
pain condition such as diabetic peripheral

neuropathy (DPN).[4]

One contributing factor in DPN was an
altered neurotrophism that resulted from
changes in the synthesis and expression of
neurotrophins, insulin-like growth factor,
and various cytokine-like growth factors
that could directly act upon distinct
subpopulations of sensory and motor
neurons.|[5] Neurotrophins and other growth
factors or inflammatory mediators influence
neurons and axons in diabetic peripheral
neuropathy (DPN) and these substances
prevent loss of diabetic dorsal root ganglion
(DRG) cells or enhance regeneration of
diabetic nerves.|[6]

“Pre-clinical studies in animal models of
DPN have demonstrated the likely efficacy
of factors such as NGF for small-fibre
sensory neuropathy, BDNF, CNTF and IGF-
I for motor neurone disease, and NT-3 for
large-fibre neuropathy.”[7] Tomlinson et
al|8] found, “in rodent models of diabetes,
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there were expression deficits in nerve
growth factor (NGF) and in mRNA for its
high-affinity receptor, trkA, leading to
decreased retrograde axonal transport of
NGF and decreased support of NGF-
dependent sensory neurons, with reduced
expression of their neuropeptides,
substance P and calcitonin gene-related
peptide (CGRP).”

“Nerve regeneration or sprouting in
diabetes may occur not only in the nerve
trunk but also in the dermis and around
dorsal root ganglion neurons, thereby being
implicated in the generation of pain
sensation.”[9] Growth factors may be
important in this disorder as listed by : (1)
endogenous growth factors promote
survival and health of neurons, (2)
expression levels of growth factors are
altered in diabetic neuropathy and
peripheral neuron injury, and (3) growth
factors induce neuronal regeneration in in
vitro and in vivo models of diabetic
injury”.[10]

Neurotrophic factors can promote the
survival or growth of different neuronal
populations which was demonstrated by in-
vitro evidence[11] through their paracrine
and autocrine actions.[12] Studies with
NGF, NT-3, IGF-I and IGF-II both in vitro
and in animal models of neuropathies
(including DPN) suggest that these factors
ameliorate nerve degeneration.[13,14]
Recombinant human nerve growth factor
(rhNGF) was extensively studied and
reported for its efficacy in animal studies of
DPN.[15]

Although existing evidence suggested
alterations in nerve growth factor levels in
experimental DPN, it is yet to be established
whether observed growth factor deficiencies
were due to decreased synthesis, or
functional, e.g. an inability to bind to their
receptor, and/or abnormalities in nerve
transport and processing.[16]
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