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Abstract: Objective: To evaluate the effect and toxicity of 
alprostadil combined with thioctic acid injection in the 
treatment of patients with diabetic nephropathy (DN). 

Methods: Sixty two patients with DN were included in this 
study and randomly divided into control group (n=32) and 
experiment group (n=30). Patients in the control group 
were given alprostadil 20ug+NS 100ml ivgtt, qd and 
patients in the experiment group were given alprostadil 
20ug+NS 100ml ivgtt combined with thioctic acid injec-
tion of 0.45g+100ml ivgtt, qd for 14 days. After treatment, 
the renal function and serum level of CRP, IL-6 and TNF-α 
were compared between the two groups.

Results: After two weeks of treatment, the serum level 
of CysC and UAER significant decreased for both control 
and experiment group with statistical difference of 
p<0.05. After treatment, the serum level of CysC were 
1.40 ±0.46 mg/L and 1.02±0.33 for control and experiment 
group respectively (p<0.05). The post-treatment UAER 
in experiment group was significantly lower than those 
of control group with statistical difference (81.02±0.33 
vs112.45±20.32, p<0.05) ug/min. The serum level of CRP, 

IL-6 and TNF-α were significantly decreased after treat-
ment for both control and experiment group (p<0.05). 
And the post-treatment serum CRP, IL-6 and TNF-α in 
experiment group were significantly lower than those of 
control group with statistical difference (p<0.05). No sig-
nificant side effects were found for the two groupsin the 
course of treatment. 

Conclusion: Alprostadil combined with α-lipoic acid may 
improve renal function in patients with diabetic nephrop-
athy by decreasing the levels of serum inflammatory 
factors.
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1  Introduction
Diabetic nephropathy (DN) is a common chronic compli-
cation of diabetes, and this condition is the first etiologi-
cal factor leading to end-stage renal disease in developed 
countries [1,2]. Inflammatory reactions and oxidative 
stress play a key role in renal injury related to DN [3-5]. 
It is also closely associated with disease progression, but 
the early onset of this diabetic complication is hidden, 
and disease progression cannot be controlled easily in the 
advanced stages. Therefore, DN should be detected and 
treated in the early stages. Alprostadil [6], α-lipoic acid 
[7,8], and other drugs can decrease the level of inflam-
matory cytokines in patients with DN and improve their 
renal functions. However, the combination of these drugs 
has been rarely reported. This study aimed to observe the 
effect of combined alprostadil-lipoic acid treatment on 
the renal functions and inflammatory cytokines of elderly 
patients who suffer from early DN. 
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2  Material and methods

2.1  Patients

Sixty two elderly patients who were diagnosed with early 
DN and admitted to the Nephrology Department of Lishui 
People’s Hospital from February 2015 to January 2017 
were selected as study objects. Patients who satisfied 
the following criteria were included: age above 60 years; 
characteristics consistent with the diagnostic criteria pre-
sented by WHO in 1999; with signed informed consent 
and willingness to participate in the clinical study; and 
who were diagnosed with early DN in accordance with 
Mogensen’s DN staging criteria (UAER of 20–200μg/min 
or total urinary albumin for 24h of 30–300 mg). The fol-
lowing exclusion criteria were considered: uncontrolled or 
untreated acute or chronic infection, acute heart failure, 
gout, or ketoacidosis; systemic diseases or autoimmune 
diseases; and malignant tumors or bowel diseases. This 
study was approved by the ethical committee of Lishui 
People’s Hospital.

2.2  Treatment

The included 62 patients were randomly divided into 
two groups; a control group (n=32) and an experiment 
(n=30) group. Differences in gender, age, diabetic dura-
tion, blood sugar, serum creatinine, blood pressure, and 
other baseline data between the groups were not signif-
icant (P>0.05). All of the patients controlled their blood 
sugar through proper diet and insulin intake and their 
glycosylated hemoglobin was maintained at 5%–8%.The 
patients also used ACEI or ARB drugs to control the blood 
pressure. Patients in the control group were given alpros-
tadil (Peking Detai Pharmaceutical Co., Ltd.) 20ug+NS 
100ml ivgtt, qd and patients in the experiment group were 
given alprostadil 20ug+NS 100ml ivgtt combined with 
thioctic acid injection (YantaiZhichu Pharmaceutical Co., 
Ltd.) of 0.45g+100ml ivgtt, qd for 14 days.

2.3  Serum CysC, UAER, and SCr and inflam-
matory cytokines detection

Renal function indexes (CysC, UAER, and SCr) and inflam-
matory cytokines (IL-6, TNF-α, CRP) were compared 
between the two groups. Serum CysC was examined with 
an automatic biochemical analyzer. UAER was determined 
through radioimmunoassay, and serum IL-6 and TNF-α 
were detected through an enzyme linked immune sorbent 
assay. The tests were conducted in accordance with the 
manufacturers’ instructions. 

2.4  Statistical analysis

STATA11.0 statistical software (http://www.stata.com) 
was used to do the data analysis. The measurement data 
were expressed with sx ±  and the comparison between 
groups was made based on the t-test of the sample mean. 
The enumeration data were expressed with a relative 
number, and the comparison between groups was made 
based on the χ2 test. Two tails P<0.05 meant a statistical 
difference. 

3  Results

3.1  General characteristics of the two groups 

Eighteen male and 14 female DN patients with the mean 
age of 65.82±11.63 year were included in the control group. 
And there were 16 male, 14 female DN patients with the 
mean age of 67.24±10.81years were included in the experi-
ment group. The mean age, gender, course of disease and 
serum creatinine level of the two groups were not statisti-
cal different (P>0.05), (Table 1).

Table 1: General characteristics of the two groups

Groups
Age
(year)

Gender
(M/F)

Course of disease
(year)

Serum creatinine
(umol/L)

Control(n=32) 65.82±11.63 18/14 10.66±4.65 70.22±12.56

Experiment(n=30) 67.24±10.81 16/14 11.74±6.23 68.36±15.44

http://www.stata.com
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3.2  Renal function of two groups after 
treatment

After two weeks treatment, the serum level of CysC and 
UAER significantly decreased for both control and exper-
iment group (P<0.05), (Table 2). The serum level of CysC 
were 1.40 ±0.46 mg/L and 1.02±0.33 for control and experi-
ment group respectively with statistical difference (P<0.05) 
after treatment. The post-treatment UAER in experiment 
group was significant lower than those of control group 
with statistical difference (81.02±0.33 vs112.45±20.32, 
P<0.05) ug/min. 

3.3  Serum level of CRP, IL-6 and TNF-α 

The serum level of CRP, IL-6 and TNF-α were significant 
decreased after treatment in both control and experiment 
group (P<0.05), (Table 3). And the post-treatment serum 
CRP, IL-6 and TNF-α in the experiment group were signifi-
cantly lower than that of the control group with statistical 
difference (P<0.05), (Figure 1).

3.4  Drug related toxicity

No obvious drug related toxicity was found in the two 
groups. And all the patients successfully finished the 
treatment plan.

4  Discussion 
The exact pathogenesis of DN remains unclear. Hypergly-
cemia and abnormal increase levels of TNF-α [9, 10], IL-6 
[11,12], and other inflammatory cytokines can damage 
pancreatic β cells, induce insulin resistance, and facili-
tate oxidative stress. As a result, a vicious cycle is formed, 
endothelial cells and tissues are damaged, and the per-
meability of glomerular basement membrane is increased. 
These conditions consequently cause proteinuria and 
trigger the onset of DN. Under hyperglycemic conditions, 
various factors induce the overproduction of reactive 
oxygen species (ROS), and ROS levels exceed the scaveng-
ing activity of antioxidants [13-16]. The accumulation of 
high ROS concentrations caninduce oxidative stress onin-
nate renal cells, activate relevant signal pathways within 
cells, promote the transcription and high expression of 
fibroblast growth factors, and stimulate the excessive 
deposition of extracellular matrix and renal fibrosis [9,10]. 
Therefore, inflammatory reaction and oxidative stress 
play a crucial role in the occurrence and development of 
DN. Inflammatory reaction inhibition and oxidative stress 
relief are also optimum targets for the clinical treatment 
of DN. 

Luo et.al performed an animal study to evaluate the 
therapeutic effect of alprostadil in diabetic nephropathy. 
They found that alprostadil treatment can protect renal 
function by reducing proteinuria. These effects are medi-
ated, at least in part, through down-regulation of Ang-2 
and IL-18 expression [6]. However, the clinical effects of 
alprostadil for DN patients was seldom reported. Liu et.al 

Table 2: The serum level of CysC, UAER, SCr before and after treatment for both control and experiment group

Group CysC (mg/L) SCr(umol/L) UAER(ug/min)

Before treatment After treatment Before treatment After treatment Before treatment After treatment

Control(n=32)
1.78±
0.51 1.40 ±0.46#

70.22±
12.56

69.55±
11.66

152.11±
26.88

112.45±20.32#

Experiment(n=30) 1.80 ±0.56 1.02±0.33 #* 68.36±15.44 68.23± 14.55 147.69±29.65 81.02±0.33#*

#Compared to before treatment, P < 0. 05; 
*Compared to control group after treatment, P < 0. 05

Table 3: Serum level of CRP, IL-6 and TNF-α before and after treatment for both control and experiment group

Group CRP(mg/L) IL-6(ng/L) TNF-α(ng/L)
Before treatment After treatment Before treatment After treatment Before treatment After treatment

Control(n=32) 1.69 ±0.51 1.06±0.43# 55.33±17.36 41.20 ±16.21# 60.60±22.26 45.23±19.45#
Experiment(n=30) 1.67±0.49 0.79±0.36#* 56.47 ±18.22 27.14 ±15.27#* 63.21±24.74 30.33±18.56#*

#Compared to before treatment, P < 0. 05; 
*Compared to control group after treatment, P < 0. 05



326   Yan Hong et al.

evaluate the clinical efficacy of lipoicascid combined 
with alprostadil in the treatment of diabetic nephropa-
thy. The results indicated that the fasting blood glucose, 
24 h urine protein, blood urea nitrogen and creatinine 
decreased significantly in the treatment group compared 
with the control group [17]. In our present study, the com-
bined treatment could significantly reduce inflammatory 
indexes, such asIL-6, CRP, and TNF-α, in patients who suf-
fered from early DN. The combined treatment could also 
decrease UAER and CysC, a marker of early renal injury. 
These results indicated that alprostadil and α-lipoic acid 
could improve patients’ renal functions by reducing their 
inflammatory cytokine levels which was in accordance 
with Liu et.al [17]. Prostaglandin E1 serves as the main 
component of alprostadil. This compound can inhibit 
the activity of rennin-angiotensin system, dilate blood 
vessels, resist platelet aggregation, adjust microcircula-
tion, increase renal blood flow, and block inflammatory 
cytokines to reduce urine protein content and protect the 
kidneys. As a well-known clinical antioxidant, α-lipoic 
acid can prevent oxidative stress, enhance vascular 
endothelial functions, reduce UAER, alleviate glomeru-
lar sclerosis and renal tubule interstitial fibrosis, main-
tain residual renal functions, and delay progressive renal 
damage in patients. 

In summary, the combined alprostadil-lipoic acid 
treatment was more effective than single treatments in 
reducing inflammatory cytokine levels, inhibiting oxi-
dative stress and protecting the kidneys of patients in 
early stage of DN. However, in this study all inflammatory 
factors significantly decreased, the benefit for the DN is 
not clear. The decrease of cytokines may be beneficial for 
DN patients but this has not definitely been proven in the 
present work and in previously published studies. There-
fore, the detailed mechanism of this combined treatment 
should be further investigated. 
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