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Objective: To observe the therapeutic effect of salvia miltior-
rhiza phenylephrine combined with puerarin sodium on di-
abetic peripheral neuropathy (DPN) and the effect of serum 
insulin-like growth factor 1 (IGF-1), free fatty acid (FFA) and 
human myelin Protein (MBP). Methods: A total of 116 pa-
tients with diabetic peripheral neuropathy were randomly di-
vided into observation group (58 cases) and control group (58 
cases). The control group was treated with sodium prostaglan-
din sodium. The observation group was treated with Danshen 
phenolic acid Treatment, treatment for 8 weeks. The changes 
of total symptom score system (TSS), vibration sensory thresh-
old (VPT),   ankle brachial index (ABI) and peripheral nerve 
conduction velocity (NCV), serum IGF-1, FFA and MBP were 
observed before and after treatment. Results: The levels of 
numbness, tingling, burning, paresthesia and total score were 
significantly decreased in both groups after treatment, VPT, 
ABI and NCV were improved (P < 0.05), and the above in-
dexes (P < 0.05). The levels of serum IGF-1 were increased 
and the levels of FFA and MBP were lower in the two groups. 
The improvement of the above indexes was better than that of 
the control group (P < 0.05). Conclusion: Salvia miltiorrhiza 
polyphenate combined with puerarin sodium can significantly 
improve the vibration sensory threshold and ankle-brachial in-
dex, enhance the nerve conduction velocity and relieve clinical 
symptoms in patients with diabetic peripheral neuropathy. The 
mechanism may be related to the regulation of serum IGF-1, 
FFA, The level of MBP is relevant.
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Introduction
Diabetic peripheral neuropathy (DPN) is the most com-
mon chronic complication in diabetic patients. Related 
epidemiological data show that 30% to 70% of diabetic 
patients may be associated with DPN, with varying de-
grees of limb numbness, paresthesia Burning sensation 
and pain and other symptoms, severe cases can occur 
lower extremity ulcer gangrene, and even amputation, 
seriously affecting the patient’s physical health and 
quality of life [1]. At present, the pathogenesis of DPN is 
not completely clear, and the body metabolic disorders, 
oxidative stress, microvascular injury and inflammato-
ry response, and prognosis and its therapeutic effect is 
closely related [2,3]. The current clinical disease for the 
main use of antioxidants, neurotrophic agents, vasodi-
lators and other treatment, but the effect is not satisfied. 
In recent years, Chinese and Western medicine treat-
ment program has been gradually applied in clinical, 
and achieved unique clinical efficacy [4]. (VPT),   ankle 
brachial index (ABI) and peripheral nerve conduction 
velocity (NCV) and serum insulin-like growth factor 1 
(IGF-1) in patients with DPN were significantly higher 
than those in control group (P < 0.05) , free fatty acids 
(FFA) and human myelin basic protein (MBP), the re-
sults are reported below.

1 Clinical data

1.1 General information. From December 2014 to April 
2016 in our hospital treated 116 cases of DPN, aged 18-
70 years old, are in line with the 1999 World Health Or-
ganization (WHO) on the diagnostic criteria for diabe-
tes, and in line with the Chinese Medical Association of 
endocrine and metabolic Medical Association in 2009 
developed DPN diagnostic criteria [5]. Patients and their 
families signed the informed consent form, and volun-
tary participation in this study. Exclusion of diabetic 
acute complications (diabetic ketoacidosis, etc.); com-
bined with trauma, poisoning, immunization, lumbar 
disease and other factors caused by peripheral neurop-
athy; coagulation dysfunction, severe liver and kidney 
dysfunction, acute cardiovascular and cerebrovascular 
diseases, malignant cancer, autoimmune diseases, he-
matopoietic system diseases, pregnancy or lactation 
women, cognitive dysfunction, mental disorders or oth-
er neuropsychiatric diseases; treatment compliance is 
poor and cannot cooperate with the examination. 116 
patients with DPN were randomly divided into two 
groups: the observation group 58 cases, male 34 years 
old, female 24 cases; age 43 ~ 69 (57.5 ± 8.5) years; di-
abetes course of 5 ~ 18 (10.2 ± 2.2) years; fasting blood 
glucose 10.2 ± 2.0) mmol / L, glycosylated hemoglo-

bin (9.1 ± 1.1)%. (10.8 ± 2.6) years; the fasting blood 
glucose (10.8 ± 1.5) mmol / L, glycosylated hemoglo-
bin (10.8 ± 1.5) mmol / L, the age of 42 ~ 70 (58.1 ± 
7.3), diabetic course of 6 to 19 (10.8 ± 2.6) years; fast-
ing blood glucose (10.8 ± 1.5) mmol / L, glycosylated 
hemoglobin (9.5 ± 1.0)%. (This is our request, please 
note that) two groups of age, gender, diabetes duration, 
fasting blood glucose, glycosylated hemoglobin was no 
significant difference (all> 0.05), comparable.

1.2 Treatment. Both groups were given routine treat-
ment of Western medicine, including Zhu Huanzhe quit 
smoking, weight control, control of blood sugar, nutri-
tional nerve and improve microcirculation therapy. The 
control group on the basis of the above treatment to give 
sodium prostaglandin sodium 40μg / oral, 3 times / d; 
observation group in the control group based on the ad-
ministration of Danshen Polyphenols 200mg by adding 
5% glucose injection or 0.9% sodium chloride injection 
250mL in the intravenous infusion, 1 times / d. 2 weeks 
of treatment were 8 weeks. (This is our request, please 
note)

1.3 Observation indicators (1) Observed before and af-
ter treatment of the two groups before the total symp-
tom score system (TSS) score [6], the scoring system, 
including numbness, tingling, burning sensation, sen-
sory abnormalities 4 symptoms and signs, according 
to the severity of no, light, medium and heavy, respec-
tively, corresponding to 0-3 points, and finally calcu-
late the TSS total points. (2) The changes of VPT, ABI 
and NCV were observed before and after treatment, and 
VPT was detected by Sensioete A200 digital vibration 
sensory threshold check. NCV included motor conduc-
tion velocity (MNCV) and sensory conduction velocity 
(SNCV) of central nerve and peroneal nerve; ABI in-
cludes left and right ankle brachial index. (3) The levels 
of serum IGF-1, FFA and MBP before and after treat-
ment were observed by immunoassay (ELISA).

1.4 Statistical methods. Using SPSSl7.0 statistical soft-
ware for analysis. The measurement data is expressed 
as x̄ ± s, and the group t test is used. The counting data 
are expressed in terms of rate or composition ratio. The 
data processing is χ2 test. P <0.05 for the difference was 
statistically significant.

2 Results

2.1 TSS scores were significantly lower in both groups 
before and after treatment (P <0.05). The scores of 
numbness, tingling, burning, paresthesia and total 
scores were significantly lower. And the above points 
in the observation group were significantly lower than 
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those in the control group (P <0.05). See Table 1.

2.2 VPT, ABI and NCV were compared between the 
two groups before and after treatment. The improve-
ment of VPT, ABI and NCV were improved in the two 
groups. The improvement of the above indexes was bet-
ter than that of the control group (P <0.05). See Tables 
2, 3 and 4.

The levels of serum IGF-1, FFA and MBP in the two 

groups were significantly higher than those in the con-
trol group (P <0.05), while the levels of FFA and MBP 
were decreased (P < 0.05) The improvement was better 
than the control group (P < 0.05). See Table 5.

3 Discussion

     DPN patients due to their long-term abnormal glucose 
metabolism, polyol bypass activation and the deposition 
of glycosylated products such as peripheral nerve ede-

Group  Numbness Tingling Burning Sensation abnormal Total score
Before After Before After Before After Before After Before After

O b s e r va t i o n 
group

2.73±0.22 0.82±0.18① 2.51±0.31 0.76±0.21① 2.38±0.50 1.12±0.32① 2.81±0.10 1.21±0.35① 10.97±1.19 4.13±1.21①

Control group 2.75±0.27 1.16±0.23① 2.58±0.36 1.05±0.30① 2.41±0.42 1.47±0.49① 2.83±0.12 1.58±0.31① 11.027±1.24 6.27±1.42①

t 0.384 6.893 0.781 5.178 0.156 6.984 0.320 5.743 0.109 5.378

P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

Table 1 Before and after treatment TSS score comparison (x̄ ± s, points)

Note: ① before treatment compared to P <0.05,

Group Cases Left lower limb Right lower limb
Before After Before After

Observation 
group

58
19.27±1.50 13.10±0.95① 20.29±1.78 14.11±1.03①

Control group 58 19.20±1.61 15.84±0.89① 20.45±1.84 16.51±1.22①

t 0.583 4.175 0.174 4.056

P >0.05 <0.05 >0.05 <0.05

Table 2 Comparison of VPT before and after treatment (x̄ ± s)

Note: ① before treatment compared to P <0.05,

Group Cases MNCV SNCV

C e n t r a l 
nerve

P e r o n e a l 
nerve

C e n t r a l 
nerve

P e r o n e a l 
nerve

Observation 
group

Before
43.27±2.40 41.17±2.50 39.29±2.78 42.55±2.50

After 49.17±2.50① 52.71±3.20① 48.42±3.71① 50.38±2.92①

T 5.894 6.721 5.390 5.094

P <0.05 <0.05 <0.05 <0.05

Control group Before 42.20±2.61 41.22±2.61 38.10±2.40 42.27±2.48

Table 3 Comparison of NCV before and after treatment in both groups (x̄ ± s)

 Note: ① control group compared P <0.05,
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ma necrosis, can affect the peripheral nerve conduction 
velocity, by electrophysiological examination can show 
that patients with median nerve, the motor conduction 
velocity and sensory conduction velocity are signifi-
cantly reduced. In addition, ABN patients with DPN 
significantly reduced, and with the extent of peripheral 
neuropathy was negatively correlated, after treatment 
intervention, the value can be significantly increased [7]. 
VPT is widely used in assessing the condition of DPN 
patients and can be used as an important indicator of 
early screening for diabetic peripheral neuropathy and 
assessing the risk of death in patients [8]. In addition, 
the abnormal expression of IGF-1, FFA and MBP in the 
body plays an important role in the development and 
progression of DPN. IGF-1 is a neurotrophic factor with 
insulin-like function, which promotes neuronal growth 
and repair function. IGF-1 expression can decrease the 
peripheral nerve conduction velocity significantly [9]. 
MBP is a kind of nerve myelin contains lipoprotein, is 
also an important nutrient myelin nutrition, to maintain 
the central nervous nerve sheath structure and function 
of stability is of great significance, and DPN patients 
due to nerve fiber damage, the body can be MBP com-
pensatory increase, therefore, increased levels of MBP 
to a certain extent, reflects the scope and severity of pe-
ripheral nerve damage [10]. FFA is an inflammatory and 

lipid metabolic disorders of inflammatory products, due 
to the presence of diabetes in patients with abnormal 
glucose and lipid metabolism, FFA can show a certain 
degree of increase, not only cause insulin resistance, but 
also lead to oxygen free radicals, thus induced DPN oc-
curred [2].

Betacephalron sodium is a prostacyclin analogue, 
which can dilate blood vessels, inhibit platelet adhesion 
agglutination, enhance tissue oxygen supply, inhibition 
of diabetes in patients with abnormal glucose and lip-
id metabolism caused by peripheral vascular sclerosis 
and stenosis, improve peripheral nerve blood supply; 
can inhibit adenylate cyclase, causing elevated levels 
of intracellular cyclic adenosine monophosphate, there-
by inhibiting the migration or proliferation of vascular 
smooth muscle cells; also inhibit calcium influx and 
thromboxane A2 synthesis, reduce the risk of thrombo-
sis, improve micro cycle. Previous reports have shown 
that the use of sodium metoprost sodium in the treat-
ment of DPN can significantly improve the patient’s 
median nerve, peroneal nerve conduction velocity and 
sensory conduction velocity, reduce the clinical symp-
toms [11]. But the simple application of the drug treat-
ment of some patients still cannot achieve satisfactory 
results.

Group Control Right ankle brachial index Left ankle brachial index
Before After Before After

Observation 
group

58
0.72±0.17 1.11±0.20① 0.75±0.14 1.16±0.26①

Control group 58 0.70±0.16 0.98±0.19① 0.74±0.13 1.02±0.24①

T 0.105 8.164 0.321 5.843

P >0.05 <0.05 >0.05 <0.05

Table 4 Comparison of ABI before and after treatment (x̄ ± s)

Note: ① before treatment compared to P <0.05,

Group Cas-
es

IGF-1( ng /L) MBP(μg /L) FFA(μmol/L)

Before After Before After Before After

Observation 
group

58
84.59±8.73 163.29±12.71① 5.83±0.89 1.67±0.37① 710.20±25.27 412.75±20.29①

Control group 58 83.87±6.49 136.30±10.50① 5.80±0.92 3.10±0.39① 714.17±27.44 485.41±21.30①

t 0.451 6.174 0.105 10.174 0.518 5.589

P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

Table 5 Comparison of serum IGF-1, FFA and MBP levels before and after treatment (x̄ ± s)

Note: ① before treatment compared to P <0.05,
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Chinese medicine and no DPN this exclusive disease 
name, according to the clinical symptoms of the disease 
will be attributed to “pain syndrome” “Bi Syndrome” 
“Diabetes” and other areas. Many Chinese medicine 
practitioners believe that patients due to diarrhea for a 
long time, causing Qi Yin loss and pulse stasis, blood 
stagnation, leading to yang cannot reach the limbs and 
the incidence of disease, and that the disease is the key 
link for “blood stasis “[12]. Danshen polyphenols have 
blood circulation, sedative analgesia and other effects, 
which can regulate glycolipid metabolism, dilation of 
blood vessels, increase local tissue blood flow, anti-in-
flammatory and anti-oxidation, inhibition of platelet ac-
tivation, protection of vascular endothelial cell function, 
improve microcirculation , Reduce inflammatory ede-
ma, etc. [13]. Zhou Fuqiang et al [14] reported that Salvia 
polyphenolic acid in the promotion of peripheral nerve 
entrapment after rehabilitation in patients with a good 
effect, can significantly improve the edema of periph-
eral nerve edema, reduce capillary permeability, reduce 
Inflammatory mediator stimulation, is conducive to the 
recovery of neurological function in patients. Animal 
experiments confirmed that Salvia miltiorrhiza poly-
phenate can promote ischemia-reperfusion injury in rat 
brain cells in the opening of the potassium channel, re-
duce calcium overload, protect cell membrane integrity, 
inhibit endothelial cell involvement in inflammatory re-
sponse, and regulate the brain tissue Brain-derived neu-
rotrophic factor (BDNF) and glial derived neurotroph-
ic factor (GDNF) expression, to improve neurological 
function to help [15].

The results of this study showed that the levels of numb-
ness, tingling, burning, paresthesia and total score were 
significantly decreased in both groups after treatment, 
VPT, ABI and NCV were improved, serum IGF-1 level 
increased, and FFA And MBP levels were lower, and the 
improvement of the above indicators in the observation 
group were better than the control group. It is suggest-
ed that Salvia Miltiorrhiza Gypsophila combined with 
puerarin sodium can significantly improve the vibration 
sensory threshold and ankle brachial index, enhance 
nerve conduction velocity and relieve clinical symp-
toms in DPN patients. The mechanism may be related 
to the regulation of serum FFA, MBP and IGF-1 levels.
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