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ABSTRACT 
 

Aim: To evaluate the role of vitamin D3 in nervous conduction studies of subjects suffering with diabetic mellitus.  
Methods: For this reason, the nerve conduction velocity was assessed in both healthy and diabetic subjects. 

Serum level of 25(OH) vitamin D and HbA1c were measured in both groups. 100 participants, 50 healthy and 50 
diabetic subjects including both male and female were recruited for the study. The mean ages of male and female 
in control group were 45±2.54and 42.34±8.61 years respectively; and the mean ages of males and females of 
diabetic subjects were 57.5±9.92 and 49.87±8.81 years. In the estimation of vitamin D3, the mean and standard 
deviation (SD) in diabetic subjects with neuropathy was significantly low 10.448±2.406ng/ml as compared with 
diabetic subjects without neuropathy 25.821±4.417ng/ml. p<0.05 was taken as statistical significance value.  
Results: Serum level of Vitamin D3 showed a significant difference between control and diabetic subjects (P < 

0.01). Anthropometric measures included age, weight and height, was also recorded for both groups. The study 
has shown that along with duration of diabetes and elevated level of HbA1c, vitamin D3 was significantly 
associated with diabetic neuropathy. 
Conclusion: The insufficiency of vitamin D3 has an adverse effect in the development and progression of diabetic 

neuropathy. Therefore, Vitamin D supplementation is immediately required to prevent or delay the development of 
neuropathy in diabetic Case. 
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INTRODUCTION 
 

In the Diabetic neuropathy each type of nerve fiber in the 
body become useless because it effects tangible, 
autonomic, and engine neurons of fringe sensory 
system1. Aseachorgan framework in the body depends 
on innervations for capacity is therefore subject to 
pathology1. Consequently diabetic neuropathy 
represents various particular disorders due to the 
effected nerve strands present in every part of the 
body.In the course of the disorder only few victims 
reports for the neuropathic pain. The disorder remain 
undiagnosed until the outcomes of the disorder become 
extreme1. 

Pervasiveness information for Diabetic Autonomic 
Neuropathy (DAN) range from 1.6 to 90% contingent 
upon tests utilized, populaces inspected, sort and phase 
of sickness. Danger components for the advancement of 
DAN depends on the duration of diabetes, aging and 
poor glycemic control for a longer period of time. The co-
morbidities of diabetes such as dyslipidemia, increased 
pulse rate may also contribute to DAN. Therefore, 
regulated glycemic control, lipid balance and circulatory 
strain control may be important in the remedial action of 
DAN. Many years of exploration clarifying that the 
pathophysiology of diabetic neuropathy has been fizzled; 
in this manner there is a critical need to create a 
treatment that anticipates or switches its improvement 
and movement2. As of late, various contending or 
parallel obsessive pathways have started to cross and  
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supplement one another, lighting up potential 
pharmacologic targets. These include the formation of 
advance glycation end products, oxidative species, 
protein kinase C and the activation of polyolpathway2. 
Previously, a study draws our attention towards the 
significance of vitamin D in the release of insulin from 
beta cells of pancreas3. The association of vitamin D 
and diabetes was found by revelation of the vitamin D 
receptor in pancreatic tissue; this indicates the influence 
of this vitamin on the pancreatic tissues and eventually 
diabetes4. Many studies around the world demonstrated 
the association of vitamin D receptor polymorphism and 
diabetes type 15,6,7.The presence of different alleles of 
vitamin D receptors seems to be responsible for weight 
gain and impaired glucose hemostasis in patients of 
diabetes type 28. The gene of vitamin D receptor is 
consist of 11 exons and is located on chromosome 
12q13.11. The polymorphism of this gene is observed at 
BsmI, ApaI, and TaqI regions [9]. The polymorphism of 
vitamin D receptor gene is associated with progression 
of type 2 diabetes, high blood glucose level in fasting, 
impaired glucose tolerance and insulin insensitivity [10]. 
In one study, polymorphism in ApaI, TaqI, and 
BsmIregions of vitamin D receptor gene is observed in 
type 2 diabetic patients. It was also demonstrated that 
the repetition of "aa" genotype of ApaI polymorphism 
was somewhat higher in Type 2Diabetic subjects. It is 
also revealed by the previous study that fasting plasma 
glucose and glucose intolerance were significantly 
higher in non-diabetic persons with "aa" genotype 
contrasted and those with AA genotype. Previously a 
study signifies the association of polymorphism of   
vitamin D receptor with insulin resistance11. 
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MATERIALS ANDMETHOD 
 

The research is based on cross sectional study. After 
approval by the ethical committee of Baqai medical 
university the studyis carried out in the Department of 
Physiology at Baqai Medical College. The diabetic 
subjects were recruited from the affiliated Baqai 
Hospitals (Fatima & Baqai institute of diabetology and 
endocrinology), Karachi and Jinnah Postgraduate 
Medical Centre, Karachi in the duration of July 2014 till 
February 2015. 100 participants of both gender were 
included in the study. Out of this 50 participants were 
diabetic patients and 50 healthy individuals   for 
comparison were enrolled for this research. The mean 
ages of diabetic patients inclusive of male and female 
were57.61±10 and 49±8.52. Similarly, the mean ages of 
healthy individuals inclusive of male and female were 
45±2.54 and 42.34±8.61 years. Anthropometric 
information including name, age, sex, height 
(centimeter) and weight (kg) was recorded through 
approved questionnaire for each participant of the study. 
Nerve conduction velocity along with Vitamin D3 and 
HbA1c were measured in both control/ diabetic groups. 
HbA1c: Blood samples for estimation of HbA1c was 

collected in Anticoagulants (Potassium EDTA, 
Ammonium Heparin or Lithium Heparin) tubes. Latex 
agglutination inhibition assay (Kit Randox Laboratories 
Limited) was used for its estimation. HbA1c was 
estimated by agglutination of latex that containHbA1c 
specific antibodies of mouse12. HbA1c in the sample 
slowed down the speed of agglutination as it competed 
with the HbA1c agglutinator. The percentage of HbA1c 
is then calculated using the g/dl HbA1c and Total 
Haemoglobin values13.  
Nerve conduction velocity: Nerve conduction velocity 

is the measure of nerve pathology as it shows the time 
taken by the electric pulse to travel through the nerve. 
Nerve conduction velocity is measured by stimulating a 
nerve that contains both the motor and sensory axons. 
The excitation of the nerve is done by a brief electrical 
pulse, this produce enough depolarization for the 
generation of action potential at the site of stimulation. 
Meanwhile this induced action potential reach to the 
distal and proximal directions from the excitation site 
[14].After milliseconds this action potential reached to 
the neuromuscular synapses, produced neuromuscular 
transmission and eventually generated action potentials 
along the muscle fibers.   The action potential of 
stimulated muscle fiber was measured by placing 
surface electrodes on the skin above the muscle and is 
known as compound muscle action potential15.  

Nerve Conduction Velocity is calculated by dividing 
Distance with conduction time.Nerve conduction velocity 
was measured in Motor nerves which include Median 
nerve, Ulnar Nerve, Tibial Nerve and Peroneal nerve 
while sensory nerves that included wereRadial Nerve, 
Ulnar Nerve and Sural nerve. 
Vitamin D: The 25OH Vitamin D was estimated by 

ELISA. It is a solid phase Enzyme Linked 
Immunosorbent Assay and performed on 
microtiterplates. It is kit based method the kit was 
manufactured by DI source Immuno Assays S.A, 
Belgium, Kit KAP1971. [18]. 50 µl of each Calibrator, 
Control and test group samples were pipetted into the 

appropriate wells [19]. 150 µl of Incubation Buffer was 
pipette into all the wells. The absorbance was measured 
at 450 nm (reference filter 630 nm or 650 nm) within 1 
hour20.  The concentration of vitamin D was calculated 
as: B/BO (%) = (OD(sample)/OD (Zero Calibrator))*100 Where: 
OD=OpticalDensity 

Data analysis: SPSS version 22.0 was used for 

statistical analysis of anthropometric and base line 
information of the study participants. Normally distributed 
continuous variables including age, height, weight and 
BMI for both groups (Control and Test) were presented 
as mean±SD. T-test was used to determine the 
association between the basic parameters of nerve 
conduction studies with vitamin D3 and HbA1c levels. 
Results were considered to be statistically significant at P-
value <0.05.  
 

RESULTS AND DISCUSSION 
 

The assessment of neuropathies have been rationally 
done by the nerve conduction studies. As it is an  
effective method for the diagnosis of neuropathy. In this 
study nerve conduction velocity (NCV) in right and left 
side of motor and sensory nerves was assessed using 
the Power Lab.. It is studied previously that decrease of 
motor nerve conduction velocities (MNCVs) might be an 
initial indication of neuropathy22, though in some cases 
reduction in motor nerve conduction velocity alone, is 
diagnostic for neuropathy23.This study is focused on the 
association of nerve conduction velocities (NCV) with 
Vitamin D3 in subjects with diabetes mellitus. HbA1c 

level was measured for the conformation of diabetes in 
known diabetic Case as well as in normal individuals 
(Table 1)24. HbA1c level was significantly higher in 
diabetic patients as compared with healthy individuals. 
The measurement of conduction velocities in motor and 
sensory nerves are found to be significantly important for 
the assessment of peripheral neuropathies. In the 
present study the measurement of motor and sensory 
nerve conduction was done in normal individuals and 
diabetic Cases (Table 2 to 5). 

In our study a significant reduction in conduction 
velocity of motor nerve has been found in diabetic Case 
with neuropathy. Irrespective of the age of diabetic 
subjects, motor nerve conduction velocity decreases 
with the duration of diabetes particularly in individuals 
with uncontrolled diabetes. As expected, a significant 
decrease in nerve conduction velocities (NCV) were 
observed in Case compared with those of normal 
subjects without diabetes28.  

The present study has shown that there was a 
significant difference in serum levels of Vitamin D3 
between diabetic subjects and healthy individuals. In the 
previous research, it was studied that Vitamin D3 
deficiency is common among diabetic. The role of 
Vitamin D3 in diabetic neuropathy is investigated in one 

study few years ago; according to that research, 
deficiency of Vitamin D3 was associated with peripheral 

neuropathy in more than 500 diabeticCase [30].Our 
results have shown the positive association of Vitamin 
D3 level with diabetic neuropathy. 

The present study revealed a significant difference 
in Vitamin D3 levels in diabetic patients with peripheral 
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neuropathy in comparison with diabetic patients without 
neuropathy. Since our study had some limitation such as 
the Cases we recruited were not taking vitamin D3 
supplements in the past, there is a need for further 
investigation to elaborate the role of Vitamin D3 in the 

progression of neuropathy. Furthermore, diabetic Case 

with peripheral neuropathy that had Vitamin D3 
deficiency must be given supplemental therapy of 
deficient vitamin and then assessed for the effect of the 
therapy in the treatment of peripheral neuropathy33. 

Previously, a study based on the significance of 
vitamin D3 in the pathogenesis of diabetic neuropathy 
showed a significant inverse association of these two 
parameters in diabetic Case (OR 3.4795% CI1.04–
11.56). The observation of the previous study revealed 

that in the presence of controlled condition in diabetic 
Case such as levels of HbA1c, LDL, and urinary albumin 
kept under normal values, there was reduction in nerve 
conduction velocity due to the deficiency of vitamin D3

22.   
It is revealed from the present experimentation that 

vitamin D3 deficient diabetic Case had motor or sensory 
neuropathy or both. No significant differentiation was 
observed between male and female in regards of 
reduction in nerve conduction velocity. Recruited Case 
for our study had full-blown impairment of nerve 
conduction velocity, although this condition can be 
controlled or even reverse by regulating blood glucose 
level and maintaining vitamin D3 level in the normal 
range34. 

 

Table1: Comparison of RBS, HbA1c and Vitamin D3 in Case and Control. 

Parameters N Mean Std. Deviation P-value 

Blood  Glucose Control (RBS) mg/dl 50 1.213 12.46  
<0.01 Case  50 2.315 50.61 

HbA1c (%)  Control 50 5.142 0.406 <0.02 

Case 50 6.954 1.09 

Vit.D3 level control ng/ml 50 25.821 4.417 <0.01 

Case 50 10.448 2.406 
 

Table-2: Comparison of Sensory Nerve conduction velocities in right side of case & control. 

Nerve Mean Std. Deviation P Value 

Median Nerve Control 53.12 4.36 <0.01 

Case 49.98 2.14 

Ulnar nerve control 50.7 2.34 <0.01 

Case 47.93 1.54 

Sural nerve control 47.6 3.82 <0.01 

Case 45.71 3.65 
 

Table-3: Comparison of Sensory Nerve conduction velocities in left side of case & control. 

Nerve Mean Std. Deviation P Value 

Median Nerve Control 52.26 3.19 <0.01 

Case 49.25 1.59 

Ulnar nerve control 50-41 3.72 <0.01 

Case 47.24 1.41 

Sural nerve control 47.3 2.68 <0.01 

Case 44.31 3.36 

 
Table 4: Comparison of Motor Nerve conduction velocities in right side of case & control. 

Nerve Mean Std. Deviation P Value 

Median Nerve Control 50.21 4.26 <0.01 

Case 41.44 4.74 

Ulnar nerve control 52.12 2.82 <0.01 

Case 39.64 4.48 

Peroneal  nerve control 44.17 3.34 <0.01 

Case 44.97 3.21 

Tibial nerve control 47.34 4.19 <0.01 

Case 37.64 5.14 

 
Table-5: Comparison of Motor Nerve conduction velocities in left side of case & control. 

Nerve Mean Std. Deviation P Value 

Median Nerve Control 48.62 4.59 <0.01 

Case 39.81 3.81 

Ulnar nerve control 51.19 2.62 <0.01 

Case 37.21 4.72 

Peroneal  nerve control 47.98 3.34 <0.01 

Case 43.20 3.36 

Tibial nerve control 42.89 4.78 <0.01 

Case 35.01 5.75 
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CONCLUSION 
 

This study draws our attention towards the essential role 
of vitamin D3 in the development and progression of 
neuropathy in diabetic Case. It can be concluded from 
this study that Vitamin D3 supplementation is particularly 
important for Case with diabetes. As it can provide 
effective and beneficial outcomes for the prevention and 
treatment of diabetic neuropathy. Also it is cost effective 
and an independent factor for treatment of diabetic Case 
suffering from the neuropathy. 
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