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Abstract 

Purpose: To investigate the effect of vasodilator prostaglandin E1 (PGE1) on sciatic nerve function, 
vascular endothelial growth factor (VEGF), vascular permeability and peripheral nerve in type 2 
diabetes mellitus (T2DM) rats.  
Methods: Twenty-one rats in the study group were intraperitoneally injected with PGE1, while rats in 
T2DM untreated group (n = 21) were injected with an equivalent amount of normal saline. Seven rats 
were randomly selected from the study and the control groups every seven days for 21 days for 
determination of changes in sciatic nerve function, VEGF level, vascular permeability and peripheral 
nerves. 
Results: Sciatic nerve motor nerve conduction velocity (MNCV) was significantly higher in the study 
group than in T2DM untreated control group at the three time-points post-treatment (p < 0.01). The level 
of VEGF in the study group decreased, relative to the T2DM untreated control group on the 7th  14th 
and 21st days post- treatment (p < 0.05) while the water content of sciatic nerve tissue in study group 
was markedly decreased, relative to control value on day 21 (p < 0.05). Rats in the study group showed 
decreased TTT, relative to those in T2DM untreated group on days 7, 14 and 21 post-treatment (p < 
0.01). 
Conclusion: PGE1 improves the sciatic nerve function of T2DM rats, reduces the level of serum VEGF 
and vascular permeability, and protects peripheral nerves. These findings provide a basis for the 
development of new T2DM drugs. 
 
Keywords: Prostaglandin E1 (PGE1), Type 2 diabetes, Sciatic nerve function, VEGF, Vascular 
permeability, Peripheral nerve 
 

This is an Open Access article that uses a fund-ing model which does not charge readers or their 
institutions for access and distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly credited. 

Tropical Journal  of Pharmaceutical Research is indexed by Science Citation Index (SciSearch), Scopus, 
International Pharmaceutical Abstract, Chemical Abstracts, Embase, Index Copernicus, EBSCO, African 
Index Medicus, JournalSeek, Journal Citation Reports/Science Edition, Directory of Open Access Journals 
(DOAJ), African Journal Online, Bioline International, Open-J-Gate and Pharmacy Abstracts 

 
INTRODUCTION 
 
Diabetes mellitus (DM) is a metabolic disease 
which manifests in fasting hyperglycemia due to 

deficiency in insulin production or insulin 
insensitivity. With economic development, aging 
population and changes in people’s living 
standards, type 2 diabetes mellitus (T2DM) 
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cases are on the increase year by year, 
especially in developing countries [1]. Diabetes 
mellitus (DM) now ranks third among non-
communicable diseases that threaten people’s 
lives and health. Diabetic peripheral neuropathy 
(DPN) refers to the symptoms associated with 
peripheral nerve dysfunction in patients with DM 
when other causes are excluded [2]. It is a 
microvascular disease which damages the 
axonal cord, myelin sheath or Schwann cell. It is 
one of the most common complications of T2DM, 
manifested mainly as increased blood glucose, 
increased blood viscosity, and changes in 
platelet function [3]. Studies have shown that 
during DM, the basement membrane is 
thickened, the lumen is narrowed, vascular 
permeability increases, and the conduction 
velocity of peripheral nerve function slows down 
[4]. Vascular endothelial growth factor (VEGF) 
promotes vascular regeneration. Diabetes 
mellitus (DM) increases the level of VEGF and 
vascular permeability. High VEGF level is 
associated with diabetic nephropathy and 
diabetic retinopathy [5].  
 
Prostaglandin E1 (PGE1), a bioactive substance 
widely present in vivo, inhibits platelet 
agglutination, reduces platelet hyperactivity and 
thromboxane A2 (TXA2) level, and inhibits platelet 
activation [6]. It reduces free Ca2+ levels in 
vascular smooth myocytes, blocks 
norepinephrine release from vascular 
sympathetic nerve terminals, and enhances 
relaxation of vascular smooth muscles, thereby 
improving microcirculation and the speed of 
nerve conduction. Prostaglandin E1 (PGE1) has 
a good effect on the enhancement of nerve 
function in the treatment of DPN [7]. The aim of 
this study was to investigate the effects of PGE1 
on sciatic nerve function, VEGF level, vascular 
permeability and peripheral nerve in T2DM rats. 
 
EXPERIMENTAL 
 
Animals and establishment of T2DM rat 
model   
 
Forty-nine (49) healthy SD male rats of clean 
grade (mean weight, 210 ± 40 g) were raised at 
19 ± 3 oC and 58 ± 12 % humidity, with free 
access to feed and drinking water, and fed 
adaptively for 3 weeks. The rats were 
intraperitoneally injected with streptozotocin (60 
mg/kg), and blood glucose was measured 3 days 
later. Rats with blood glucose values greater than 
11.1 mmol/L were selected as model T2DM rats. 
 
This research was approved by the Animal 
Ethical Committee of Department of Radiology, 
the People’s Hospital of Binzhou, Binzhou 

256610, China (approval no. 201813581), and 
was conducted in keeping with "Principles of 
Laboratory Animal Care" [8]. 
 
Animal grouping   
 
Forty-two T2DM rats were randomly divided into 
two groups using the random number table 
method: study group and T2DM untreated control 
group (control group), with 21 rats in each group. 
A group of 7 randomly selected rats served as 
normal group.  Rats in the study group were 
intraperitoneally injected with PGE1 (Xi’an 
Libang Pharmaceutical Co. Ltd). PGE1 injection 
was diluted to 20 mL and given at a dose of 3.2 
mL/kg body weight once a day. Rats in the 
control group were injected with an equivalent 
volume of normal saline in place of PGE1, while 
rats in normal group were untreated. Seven rats 
were randomly selected from the study group 
and the untreated T2DM control group every 
seven days, i.e., on the 7th, 14th and 21st days 
post-treatment, for the determination of changes 
in sciatic nerve function, VEGF level, vascular 
permeability and peripheral nerves. 
 
Main reagents and instruments   
 
Blood sugar meter and test paper were provided 
by Aikang Biotechnology Co. Ltd Ultralow 
temperature refrigerator was purchased from 
GuanYa Constant Temperature Refrigeration 
Technology Co. Ltd. Aseptic ultrafilter was 
product of Tianjin Sailisi Automation Technology 
Co., Ltd. Centrifuge was provided by Changsha 
Xiangrui Centrifuge Co. Ltd. Streptozotocin was 
purchased from Sigma S0130. Citric acid buffer 
(adjusted to pH 4.2 - 4.5) was prepared by 
mixing equimolar amounts of citric acid and 
sodium citrate). ELISA kit was product of Thermo 
Fisher Scientific Co. Ltd, while PGE1 injection 
was purchased from Xi’an Libang 
Pharmaceutical Co., Ltd. Drying box was 
purchased from Shanghai Shanzhi Instrument 
Equipment Co. Ltd. 
 
Evaluation of sciatic nerve function  
 
Each rat was placed in a prone position, and 
stimulation electrodes were inserted into the left 
sciatic notch. Then, two pairs of recording 
electrodes were inserted into the left ankle and 
two toes of the left foot so as to record the motor 
nerve conduction velocity (MNCV) of the sciatic 
nerve. 
 
Determination of VEGF 
 
Abdominal aorta blood (4 mL) was taken from 
each rat, and the serum and blood cells were 
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separated by centrifugation. The level of VEGF 
was determined using immunohistochemical 
method. 
 
Evaluation of vascular permeability 
 
Sciatic nerve from rat left femur was used. 
Approximately 3 cm of the sciatic nerve was 
weighed in the wet and dry states. The water 
content of sciatic nerve tissue was measured 
using Eq 1.  
 
WC (%) = [(ww – dw)/ww] × 100 ………. (1) 
 
where WC is water content, ww is wet weight 
and dw is dry weight. 
 
Evaluation of tailflick threshold temperature 
 
Each rat was fixed with the tail drooping naturally 
into water of appropriate temperature. The 
temperature of the rat tail when it was removed 
from the water was recorded as the tailflick 
threshold temperature (TTT). 
 
Statistical analysis    
 
All statistical analyses were carried out with 
SPSS version 21.0 software package. 
Measurement data were compared using 
independent sample t-test; counting data were 
compared with χ2 test, while ranked data were 
compared using Ridit test. Values of p < 0.05 
were taken as indicative of statistical 
significance.  
 
RESULTS 
 
Sciatic nerve function of rats  
 
As shown in Table 1, the sciatic nerve motor 
nerve conduction velocity (MNCV) values in the 
study group and the untreated T2DM control 
group were significantly low, relative to normal 
control (p < 0.01). However, MNCV of sciatic 
nerve was markedly higher in study group than 
control values at the 3 time points after treatment 
(p < 0.01). 
 
VEGF levels in the rat groups 
 
Table 2 shows that, compared with the normal 
group, there were markedly higher VEGF levels 
in rats in study group and untreated T2DM 
control (p < 0.05). Lower VEGF values were 
seen in the study group, when compared with 
control on days 7, 14 and 21 after treatment (p < 
0.05). There was positive expression of VEGF in 
the sciatic nerve fiber axis of rats in the three 
groups on days 7, 14 and 21 after treatment, but 

there was no VEGF expression in Schwann cells 
and myelin sheath.  
 
Table 1: Sciatic nerve function MNCV rats (mean ± 
SD, n = 7) 
 

Group  MNCV 
(m/s)  

Day 7 Day 14 Day 21  
Normal control 43.91 ± 

0.24 — — 

Untreated T2DM 
control 

36.47 ± 
0.26 

34.11 ± 
1.02 

32.34 ± 
0.18 

Study 37.68 ± 
0.57 

35.78 ± 
0.46 

33.22 ± 
0.18 

F/t 43.63 3.949 9.146 
P-value  < 0.001 0.002 < 0.001 
 
Table 2: VEGF levels of rats (mean ± SD, n = 7) 
 

Group 
 VEGF level 

(ng/mL)  

Day 7  Day 14  Day 21  

Normal group 36.54 ± 
9.98 — — 

Untreated 
T2DM control 

67.13 ± 
1.18 76.58 ± 1.01 91.52 ± 

1.51 

Study 62.48 ± 
3.97 70.73 ± 1.68 83.78 ± 

2.23 
F/t 48.87 7.896 7.604 
P-value < 0.001 < 0.001 < 0.001 
 
Vascular permeability of rats 
 
There was significantly higher water contents of 
sciatic nerve in the study and the untreated 
T2DM control groups than in normal control, 
indicating significant increase in vascular 
permeability (p < 0.05). Although there was lower 
water content in the study group than in 
untreated T2DM control on the 7th and 14th days 
after treatment, water contents in the two groups 
were comparable (p > 0.05). The water content 
of sciatic nerve tissue in the study group was 
significantly lower than that in the control group 
on day 21 after treatment, i.e. vascular 
permeability in the study group was significantly 
lower than that in the control group on day 21 (p 
< 0.05). These results are shown in Table 3. 
 
Table 3: Vascular permeability (%, mean ± SD, n = 7) 
 

Group Day 7 
(%) 

Day 14 
(%) 

Day 21 
(%) 

Normal control 57.46 ± 
6.93 — — 

Untreated T2DM 
control 

66.78 ± 
5.57* 

75.44 ± 
1.98 

80.36 ± 
2.27 

Study 64.27 ± 
5.31* 

73.15 ± 
2.81 

78.29 ± 
1.36 

*P < 0.05, compared to normal control 
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Peripheral nerve differences amongst rat 
groups  
 
There were higher values of tailflick threshold 
temperature (TTT) in the study and untreated 
T2DM control rat groups than in normal control 
rats (p < 0.01). However, the TTT of rats in the 
study rats decreased following treatment, when 
compared with that of rats in the untreated T2DM 
control on days 7, 14 and 14 post-treatment (p < 
0.01). These results are shown in Table 4. 
 
Table 4: TTT of rats (oC, mean ± SD, n = 7) 
 

Group Day 7 
(oC) 

Day 14 
(oC) 

Day 21 
(oC) 

Normal control 42.54 ± 
0.11 — — 

Untreated T2DM 
control 

44.09 ± 
0.17 

44.31 ± 
0.16 

44.58 ± 
0.26 

Study 43.78 ± 
0.21 

43.82 ± 
0.34 

44.01 ± 
0.38 

F/t 66.19 3.451 3.275 
P-value < 0.001 0.005 0.007 
 
DISCUSSION 
 
Diabetes mellitus (DM) is a chronic, progressive 
and lifelong disease caused by a variety of 
factors such as impaired insulin uptake and 
insulin resistance. It causes damage to the heart, 
blood vessels and nerves, thereby threatening 
the survival of patients [9,10]. Prostaglandin E1 
(PGE1) is a vasodilator that reduces peripheral 
resistance through enhancement of cyclic 
adenosine monophosphate (cAMP) levels in 
vascular smooth muscle cells. Moreover, it 
promotes the reduction of activated platelets 
around thrombus, mitigates deformability of 
erythrocytes, and improves microcirculation [11]. 
The present study was carried out to unravel the 
influence of PEG1 on sciatic nerve function, 
VEGF level, vascular permeability and peripheral 
nerve in T2DM rats. 
 
The sciatic nerve is the largest nerve in the body. 
It is composed of tibial nerve and nervus 
peroneus communis, and it manages the 
sensation and movement of the lower extremity 
[12,13]. The most commonly used index for 
assessing peripheral nerve function in DM is 
nerve conduction velocity. This index is an 
effective parameter that reflects the function of 
myelinated nerve fibers. In addition, it reflects the 
presence of diabetic peripheral neuropathy 
(DPN). Tailflick threshold temperature (TTT) 
reflects the transmission of thermal injury 
stimulation in the sensory nerve fibers of SD rats 
[14]. 
 

In this study, values of sciatic nerve MNCV in the 
study rats and the untreated T2DM control rats 
were markedly lowered, relative to normal control 
rats, and study group sciatic nerve MNCV was 
significantly increased, when compared to that of 
untreated T2DM control rats on 7th, 14th and 21st 
days post-treatment. Higher TTTs were seen in 
the study and untreated T2DM rats than that in 
normal rats, and the TTT of the rats in the study 
group was markedly lower than the 
corresponding values in untreated T2DM rats on 
the 7th, 14th, and 21st, days after treatment. These 
results indicate that the nerve conduction velocity 
of T2DM rats was decreased, and that the 
response to pain was weakened. This implies 
that the nerve function of the rats was damaged 
to some extent, while the increase in MNCV after 
treatment indicated that PGE1 exerted a certain 
repair effect on the nerve fibers. 
 
In a previous study, it was found that serum 
VEGF levels in DM individuals were markedly 
higher than in healthy controls [15]. Vascular 
endothelial growth factor (VEGF) is a heparin-
binding protein unique to cells of the vascular 
endothelium. It induces the proliferation of 
vascular endothelial cells and promotes vascular 
regeneration. Ischemia, hypoxia and 
hyperglycemia stimulate the secretion of VEGF. 
Increased levels of VEGF lead to increased 
vascular permeability and severe damage to 
peripheral nerve function [16]. The results of this 
study showed that, compared with the normal 
group, higher VEGF levels were seen in the 
study group and the untreated T2DM control 
group, relative to healthy rats, while there was 
lower VEGF in the study group than in healthy 
control rats on days 7, 14 and 21 after treatment.  
 
The higher water content of sciatic nerve in the 
study and untreated T2DM rats implies increased 
vascular permeability. Vascular permeability of 
study rats was significantly decreased on day 21. 
These results indicate that VEGF level is 
positively correlated with vascular permeability, 
and that PGE1 reduces vascular permeability by 
decreasing VEGF levels, thereby preventing 
further destruction of peripheral nerve tissue. 
 
CONCLUSION 
 
These results indicate that the MNCV of sciatic 
nerve in T2DM rats is significantly lower than that 
in normal control rats, and that serum VEGF, TTT 
and vascular permeability significantly increase, 
leading to the destruction of the structure of 
peripheral nerves. However, administration of the 
vasodilator PGE1 to T2DM rats significantly 
increases the MNCV of sciatic nerve, and 
significantly decreases serum VEGF, TTT and 
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vascular permeability, thereby improving 
peripheral nerve function. Therefore, PGE1 
reduces serum VEGF levels and vascular 
permeability. It improves sciatic nerve function 
and repairs peripheral nerve tissue. However, 
further research should be carried out to validate 
these findings. 
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