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Objective: To study the effect of mNGF injection combined with vitamin D and methylamine
on neurological function and oxidative stress in patients with diabetic peripheral neuropathy.
Methods: 120 patients with diabetic peripheral neuropathy who were treated in our hospital
between July 2012 and February 2016 were collected and randomly divided into control
group (n=60) and observation group (n=60), control group were treated with vitamin D and
methylamine, observation group received mNGF injection combined with vitamin D and
methylamine therapy, and both therapies lasted for 8 weeks. Electromyography indexes,
neurological function indexes and oxidative stress indexes were compared between two
groups of patients before and after treatment. Results: Before treatment, the differences in
electromyography indexes, neurological function indexes and oxidative stress indexes were
not statistically significant between two groups of patients. After treatment, the MCV and
SCV levels of median nerve, ulnar nerve and tibial nerve in observation group were higher
than those in control group; serum neurological function indexes BDNF and IGF-1 contents
were higher than those in control group while MBP content was lower than that in control
group; serum oxidative stress indexes SOD, GSH and T-AOC contents were higher than those
in control group while MDA and AOPP contents were lower than those in control group.
Conclusion: mNGF injection combined with vitamin D and methylamine can optimize the
electromyography and neurological function, and reduce the systemic oxidation stress response
in patients with DPN.
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1. Introduction
Diabetic peripheral neuropathy (DPN) refers to the peripheral
nerve sensory and motor disorders in patients with diabetes, it is
caused by glucose and lipid metabolism disorder, vascular injury,
insufficient neurotrophic factors and multiple other factors, and
severe cases can lead to serious decline in daily behavior ability and
severe pain, and bring great trouble to the patient's normal life[1,2].

Vitamin D and mecobalamine are both common drugs for DPN

with DPN, but the overall efficacy is limited[3]. Mouse nerve growth
factor (mNGF) can accelerate the neurotransmitter synthesis in
damaged nerve and promote the regeneration of neurons, and it
has been successfully applied in the treatment of cerebral stroke,
cerebral hemorrhage and other neurological disorders[4,5]. In this
study, mNGF was added to the DPN therapy, and the effects of
comprehensive treatment on the neurological function, oxidative
stress and other aspects were explored, hereby reported as follows.

2. Information and methods

treatment, they reduce insulin resistance and optimize the damaged
nerve cell function to alleviate the clinical symptoms of patients

2.1 Case information
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120 patients with diabetic peripheral neuropathy who were
treated in our hospital between July 2012 and February 2016 were
collected as research subjects, and patients themselves signed the

48

Guo Li et al./ Journal of Hainan Medical University 2017; 23(12): 47-50

informed consent. According to random number table, the enrolled
patients were divided into control group (n=60) and observation
group (n=60). Control group included 34 male cases and 26 female
cases, they were 48-79 years old, the course of diabetes was 7-20
years, and the course of DPN is 6 months-4 years; observation group
included 33 male cases and 27 female cases, they were 46-78 years
old, the course of diabetes was 8-19 years, and the course of DPN is
5 months-3 years. The distribution of gender, age, course of diabetes
and course of DPN were not statistically different between the two
groups of patients (P>0.05). The study was approved by the ethics
committee of the hospital.

2.2 Inclusion and exclusion criteria
Inclusion criteria: (1) meeting the diagnostic criteria for DPN in
the 2013 guidelines for diabetes prevention in China; (2) receiving
systemic therapy for the first time; (3) cooperating with all the
treatments and inspections. Exclusion criteria: (1) with allergies of
mNGF injection, vitamin D, mecobalamine and so on; (2) associated
with severe heart, liver and kidney insufficiency; (3) associated with
systemic infectious diseases; (4) associated with malignant tumor
disease.

measured for 3 times in a row to take the averaging. Proper amount
of fasting cubital venous blood was extracted from two groups
of patients at the same points in time, anti-coagulated and then
centrifuged at low speed to get upper serum, and enzyme-linked
immunosorbent assay (ELISA) was used to determine the contents
of neurological function indexes and oxidative stress indexes,
including the neurological function-related parameters brainderived neurotrophic factor (BDNF), myelin basic protein (MBP)
and insulin-like growth factor-1 (IGF-1) as well as oxidative stress
indexes superoxide dismutase (SOD), glutathione peroxidase (GSH),
total antioxidant capacity (T-AOC), malondialdehyde (MDA) and
advanced oxidation protein products (AOPP).

2.5 Statistical processing
Data in the study were recorded and analyzed by specially-assigned
person, and statistical software was SPSS 20.0. Electromyography
indexes, neurological function indexes, oxidative stress indexes and
other measurement data were in terms of mean ± standard deviation,
and comparison was by t test. P<0.05 was the standard of statistical
significance in differences within group and between groups.

2.3 Therapy

3. Results

Both groups of patients received routine blood sugar control
therapy, and control group received vitamin D and mecobalamine
treatment on the basis of routine hypoglycemic treatment,
specifically as follows: vitamin D tablets (Sinopharm Xingsha
Pharmaceutical Co., Ltd., approved by H35021450), taken orally, 1
tablet/time, 1 time/d; methylamine (Beijing Sunho Pharmaceutical
Co., Ltd., approved by H20060865) 0.5 mg/time, 3 times/d, for
continuous 8 weeks of treatment. Observation group of patients
received mNGF injection treatment on the basis of the treatment
of control group, specifically as follows: mNGF injection (Livzon
Group Livzon Pharmaceutical Factory, approved by S20100005), by
intramuscular injection, 30 μg/time, 1 time/d, for continuous 8 weeks
of treatment.

3.1 Electromyography indexes

2.4 Observation indexes

3.2 Neurological function indexes

Before and after treatment, affected limb electromyography of two
groups of patients were determined, including the motor conduction
velocity (MCV) and sensory conduction velocity (SCV) of the
median nerve, ulnar nerve and tibial nerve, the room temperature
of examination room was controlled at 25 ℃, and the indexes were

Comparison of the MCV and SCV levels of the median nerve,
ulnar nerve and tibial nerve between two groups of patients before
and after treatment was as follows: before treatment, the differences
in the MCV and SCV levels of median nerve, ulnar nerve and
tibial nerve were not statistically significant between two groups
of patients (P>0.05); after treatment, the MCV and SCV levels
of median nerve, ulnar nerve and tibial nerve in both groups were
significantly higher than those before treatment, the MCV and SCV
levels of median nerve, ulnar nerve and tibial nerve in observation
group were higher than those in control group, and differences were
statistically significant (P＜0.05), shown in Table 1.

Before and after treatment, comparison of serum neurological
function-related indexes BDNF (ng/mL), MBP (μg/L)and IGF-1
(pg/mL) contents between two groups of patients was as follows:
before treatment, serum BDNF, MBP and IGF-1 contents were not
significantly different between two groups of patients (P>0.05); after

Table 1.
Comparison of electromyography index levels between two groups of patients before and after treatment (m/s).
Groups

n

Time

Control group

60

Observation group

60

Before treatment
After treatment
Before treatment
After treatment

Median nerve
MCV
SCV
40.27±4.89
34.19±4.53
48.61±5.37a
45.26±5.28a
40.53±4.94
34.23±4.47
53.78±6.19ab
55.62±6.84ab

Ulnar nerve
MCV
SCV
30.47±4.18
32.46±3.95
41.56±4.85a
40.52±4.88a
30.62±4.09
32.51±3.88
50.83±6.72ab
49.82±6.14ab

Note: compared with same group before treatment, aP＜0.05; compared with control group after treatment, bP＜0.05.

Tibial nerve
MCV
SCV
38.49±4.53
34.82±4.77
45.72±5.85a
43.17±5.48a
38.64±4.37
34.69±4.62
53.19±6.43ab
51.33±5.98ab
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Table 2.
Comparison of serum BDNF, MBP and IGF-1 contents before and after treatment.
Groups
Control group

n
60

Observation group

60

Time
Before treatment
After treatment
Before treatment
After treatment

BDNF
3.18±0.45
6.27±0.77a
3.20±0.43
11.54±1.89ab

MBP
0.94±0.11
0.68±0.07a
0.92±0.14
0.37±0.05ab

IGF-1
3.28±0.46
5.11±0.63a
3.26±0.43
9.07±1.18ab

Note: compared with same group before treatment, aP＜0.05; compared with control group after treatment, bP＜0.05.
Table 3.
Comparison of serum oxidative stress index contents before and after treatment.
Groups
Control group

n
60

Observation group

60

Time
Before treatment
After treatment
Before treatment
After treatment

SOD
75.38±9.17
92.17±10.24a
75.47±9.05
157.48±18.94ab

GSH
134.28±15.93
171.53±20.34a
133.76±15.78
215.47±25.83ab

T-AOC
5.48±0.73
8.29±0.95a
5.51±0.72
13.43±1.85ab

MDA
26.58±3.41
18.34±2.15a
26.49±3.52
11.62±1.85ab

AOPP
11.24±1.79
8.63±1.17a
11.35±1.89
3.75±1.28ab

Note: compared with same group before treatment, aP＜0.05; compared with control group after treatment, bP＜0.05.

treatment, serum BDNF and IGF-1 contents in both groups were
significantly higher than those before treatment while MBP contents
were lower than those before treatment; serum BDNF and IGF-1
contents in observation group were significantly higher than those
in control group while MBP content was lower than that in control
group (P＜0.05), shown in Table 2.

3.3 Oxidative stress indexes
Before and after treatment, comparison of serum oxidative stress
indexes SOD (mg/L), GSH (mg/L), T-AOC (U/mL), MDA (nmol/
L) and AOPP (ng/mL) contents between two groups of patients was
as follows: before treatment, serum SOD, GSH, T-AOC, MDA and
AOPP contents were not significantly different between two groups
of patients (P>0.05); after treatment, serum SOD, GSH and T-AOC
contents in both groups were higher than those before treatment
while MDA and AOPP contents were lower than those before
treatment; compared with those in control group, serum SOD, GSH
and T-AOC contents in observation group increased significantly
while MDA and AOPP contents decreased significantly (P＜0.05),
shown in Table 3.

4. Discussion
DPN is one of the serious complications of diabetic patients with
poor blood sugar control, and in addition to routine hypoglycemic
treatment, repairing the nerve function is the main method to
reverse the disease[6,7]. Vitamin D belongs to the steroid hormone,

which not only plays the basic roles such as maintaining calcium
phosphorus metabolism and balance, but can also promote insulin
secretion and relieve insulin resistance so as to optimize the glucose
metabolism. Mecobalamine is the recognized drug for treatment
of peripheral nerve injury, it is the derivative of vitamin B12, it can
act on the damaged nerve to promote axoplasm protein synthesis,
and the efficacy of early repair of damaged nerve is obvious, but its
role is gradually weakened with the extension of treatment cycle[8].

Vitamin D combined with mecobalamine is the conventional scheme
for DPN treatment at present, the medicinal properties and overall
efficacy have limitations, and therefore, other targeted drug are
needed to expand the curative effect. mNGF is extracted from mouse
submandibular gland, the homology to human nerve growth factor is
more than 95%, glucose metabolism disorder leads to the decline in
nerve growth factor levels, and so the supplementation of exogenous
nerve growth factor is the reliable method to cure the disease[9,10].
At present, there are many reports about the effectiveness of mNGF
in treating central nerve injury diseases, but its application value for
peripheral neuropathy is less covered. In the research, mNGF was
used as auxiliary medicine to treat patients with DPN, and its clinical
application value was confirmed and provided practical basis for the
choice of subsequent clinical treatment options for same cases.
DPN patients are mainly characterized by slowing of sensory and
motor conduction velocity, the median nerve, ulnar nerve and tibial
nerve are the most commonly involved, and their nerve conduction
velocity can objectively reflect the DPN severity[11,12]. In the
study, the sensory and motor conduction velocity of theses nerves
before and after treatment were compared between two groups of
patients at first, and it was found that the MCV and SCV levels
of median nerve, ulnar nerve and tibial nerve of both groups of
patients increased after treatment, confirming that both therapies
can optimize the function of damaged peripheral nerve. Further
comparison showed that the MCV and SCV levels of median nerve,
ulnar nerve and tibial nerve in observation group were higher than
those in control group after treatment, indicating that adding mNGF
treatment can further promote the repair of damaged nerve function,
and macroscopically confirming that adjuvant mNGF therapy can
improve neural function in patients with DPN.
The lack of nerve growth factor is the main cause of DPN
occurrence and development, and also the fundamental mechanism
of the decrease of MCV and SCV levels, BDNF, MBP and IGF-1 are
all factors that are closely related to nerve nutrition and growth, and
their content fluctuations are closely related to the patient’ condition
changes[13]. BDNF is a protein synthesized in the brain, it plays an
important role for the neuron survival, growth and development, and
can improve the physiological state of the neurons and inhibit the
neuron apoptosis, and research has suggested that BDNF expression
decreases in circulating blood of patients with DPN, which reduces
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the protective effect on peripheral nerve[14]. MBP is the main protein
of myelin sheath, it is nerve tissue-specific, it is released into the
blood and detected in the case of neuron damage, and therefore,
high level of MBP is a sign of serious nerve damage. IGF-1 is an
insulin-like agent that is synthesized and secreted by the liver, which
promotes the uptake of glucose by tissue and increases the growth
and differentiation of the neurons[5]. In the study, the contents of
these neurological function indexes were compared between two
groups of patients, and it was found that serum BDNF and IGF-1
contents in both groups after treatment were higher than those
before treatment while MBP contents were lower than those before
treatment, which confirms the reliability of both therapies, and
meanwhile, serum BDNF and IGF-1 contents in observation group
after treatment were higher than those in control group while MBP
content was lower than that in control group, which explains that
adjuvant mNGF therapy can help increase the nerve nutrients and
optimize the neural function.
Continuous high blood glucose can activate the patient's oxidative
stress state, also make the damaged peripheral nerve further
lose nutritional support and ultimately lead to DPN[15]. Previous
studies have shown that antioxidants can be effective in alleviating
peripheral neurological functional impairment in patients with DNP,
and confirmed that oxidative stress response plays an important
role in the development of DNP. SOD, GSH and T-AOC are the
antioxidant factors, SOD and GSH catalyze reduction reaction to
remove oxygen free radicals and reduce oxidative stress, and T-AOC
reflects the strength of the overall antioxidant effect; MDA and
AOPP are the representative oxidation products, the former is the
product of lipid oxidation reaction, the latter is the product of protein
oxidation reaction, and they can reflect the degree of oxidative stress
reaction[16]. It was found in the study that antioxidant factors SOD,
GSH, and T-AOC contents in both groups after treatment were
higher than those before treatment while oxidative stress products
MDA and AOPP contents were lower than those before treatment;
the changes in above index contents in observation group were more
than those in control group, it confirms that adjuvant mNGF therapy
can decrease the systemic oxidative stress response in patients with
DNP, and this also is one of the important mechanisms for it to
ultimately optimize neural function.
To sum up, it can be concluded that mNGF injection combined
with vitamin D and mecobalamine can effectively improve the
neurological function of patients with DNP and reduce the systemic
inflammatory response, it is a reliable way to treat the disease, and it
is worthy of popularization and application in clinical practice in the
future.
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