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ABSTRACT
DM is not a single entity but rather a heterogeneous group of disorders in which there are specific genetic patterns as well as other
etiologic and pathophysiologic mechanisms that lead to impairment of glucose tolerance. Vitamin D is not only necessary for
maintaining bone health, but it also may plays an important role in several other biochemical mechanisms within the body which it
is started by its binding to vitamin D receptors found in most tissues such as pancreatic β-cells. The study in new-onset type 1
diabetic pediatrics established the effect of vitamin D3 on people with lower serum concentration of this vitamin, and evaluated its
effect on the decline of residual β-cell function. These mechanisms suggested that vitamin D3 deficiency impairs insulin secretion
through regulation of calcium homeostasis and directly or indirectly affects glucose intolerance. The present study was designed to
evaluate the possible correlation between serum vitamin D3 (cholecalciferol) levels with serum fasting blood glucose, serum
(HbA1c), serum insulin levels, serum C-peptide levels related to newly diagnosed pediatric patients with type 1 diabetes mellitus.
The patients were treated with oral vitamin D3 depending on patient`s condition and physician`s opinion, where they were
randomized into three groups: the first group includes: 25 newly diagnosed pediatric patients with an age range of (8.78±0.53),
treated with vitamin D3 (2000IU/day) combined with daily insulin regimen, the second group includes: 25 newly diagnosed pediatric
patients with an age range of (8.16±0.54), treated with insulin daily regimen only, and the third group included:25 healthy pediatrics
with an age range of (6.77±0.49).All patients received their treatment for 3 months duration, and blood samples were collected
from them at the beginning of the study (baseline) and after 45 days and 90 days of starting vitamin D3 treatment to measure the
possible changes in the following parameters; FSG, glycemic control (HbA1c), serum C-peptide, serum insulin, serum vitamin D3.The
results showed that FSG, HbA1c, were significantly decreased in all vitamin D3 treated group`s patients, while serum vitamin D3,
serum insulin, C-peptide, were significantly increased in the all vitamin D3 treated group`s patients after 45 and 90dayscompared to
baseline values where (P>0.05). The use of 2000 IU/day dose of vitamin D3 as supplementary treatment with the daily insulin
regimen for newly diagnosed type 1 diabetic pediatric patients who reveal a significant correlation between serum vitamin D3 levels
and an improvement efficacy.
Keywords: Beta-cells of pancreas, Body Mass Index, FBG, type 2 Diabetes Mellitus, vitamin D3.
4, 5

INTRODUCTION

D

iabetes mellitus mentions to a number of
metabolic diseases regarded with persistent
hyperglycemia following from defects in insulin
secretion, insulin action, or both. This prolonged
hyperglycemia of diabetes result in long-term damage
and loss of functions of many organs especially the eyes,
kidneys, and nerves.2 Worldwide, the incidence of DM for
all ages is expected to be increase to 4.4% by the year
2030. Around 5% to 10% of the diagnosed cases of
diabetic have T1DM.3
The interactions of genetic and environmental factors
that are in the end can cause destruction of the
pancreatic β-cells and insulin deficiency in T1DM. Mostly
this process results from autoimmune β-cell destruction,
although not all cases have the evidence of islet directed
autoimmunity.4 The rate of decline in β-cell mass may be
varies broadly among individuals from rapidly progress to
slow progress rate. Generally the characters of diabetes
do not become marked until a majority of β-cells are

destroyed [about 80%]. At this moment, the residual
functional β-cells still present but not enough in number
4
and action to maintain glucose tolerance. There were
many risk environmental agents that start islet
destruction include dietary components (such as cereals),
infections (enteroviruses, chemicals, seasonality and
geographic positions could affect incidence of T1DM in
different individuals.6 Vitamin D (calciferol) is a basic
name for a group contains a large number of fat steroids
and the two major forms are: vitamin (D2) called
ergocalciferol and vitamin (D3)called cholecalciferol. The
natural source of cholecalciferol is created in the skin
from the action of short wavelength ultraviolet light from
7
the sun and also in some types of foods.
Vitamin D has characteristic features of a hormone, and
accordingly vitamin D is a pro-hormone, rather than a
true vitamin .The active form of vitamin D is binding to
8, 9
VDR then started its main action inside body.
It has
been suggested that vitamin Deficiency be defined as a
vitamin D of [< 20 ng/mL], while the insufficiency as a
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vitamin D of [21 – 29 ng/mL].The sufficiency as a vitamin
10-13
D of [30 – 100 ng/mL].
Role of vitamin D3 in T1DM
There is increasing evidence that vitD3 affects in the
pathogenesis, risks and complications of DM. The studies
shown that vitD3 supplementation in infancy diminishes
the risk of developing T1DM during early adulthood, with
the predictable pancreatic receptor on the islet cells to
the active metabolite of vitD3, that giving vitD3 an
important role in the homeostasis of glucose
metabolism.14
It has been reported that exposition of human β-cell to
15
vitD3 protects them from death. Supplementation of
vitD3 is beneficial and nontoxic only in people whose
biological concentration of the vitamin is less than
optimum. But also the new suggestion predicted that all
infants should receive at least the amount of vitD3
16
indicated in the current references. VitD3 deficiency
impairs insulin secretion, induces glucose intolerance and
also increases the risk of diabetes associated
complications. As a major regulator for calcium
homeostasis, vitD3 directly and or indirectly improves
insulin exocytosis 17 via activating of calcium-dependent
endopeptidases and normalization of extracellular
calcium, ensuring that normal calcium flux through cell
membrane then correct glucose intolerance.
VitD3 mediates the activity of β-cell calcium-dependent
endopeptidases promotes conversion of proinsulin to
insulin and increases insulin output. In peripheral insulin
target tissues, vitD3 improves insulin action through
regulation of the calcium pool. The studies discover that
pancreatic β-cells that secretes insulin and cells of the
immune system has been shown to contain VDRs[
receptors for vitD3] as well as the 1 alpha hydroxylase
enzyme18. Evidence indicates that vitD3 treatment
improves glucose tolerance, so vitD3 deficiency leads to
reduced insulin secretion.19, 20 Other potential
mechanisms of vitD3 in diabetes include improving insulin
action by enhancing expression of the insulin receptor,
and improving insulin reaction for glucose transport. 21
With few exceptions, dose of vitD3 less than 1,200 IU/day
have not been shown to be as effective as doses of 2,000
IU/day on decreasing serum blood sugar, HbA1c, and
22
other disease markers in diabetic patients.
MATERIALS AND METHODS
This is a prospective randomized controlled open label
study carried out in Child Central Teaching Hospital for
the out-patients clinic in endocrinology department
during the period from 1st April 2015 to 15th May
2016.Ethical Approval was obtained from Ethics
Committee by Pharmacy College/ University of ALMustansyriah. The study was conducted on 75 Iraqi child
newly diagnosed T1DM patients [not more than 1year
duration of disease] and whose ages were between [4-12]
years. The patients chosen to participate in this study
were classified by physician according to Wagner
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classification and informed consent taken from the
patient to make the study and to follow restricted diet
and asked to monitor their blood glucose levels at the
initial visit to the center. The patient’s records were
maintained for the next three month after their initial
visit to hospital; they were observed for BMI, vitD3,
insulin level, C-peptide, FBG, were measured before, 6
weeks, and after 12 weeks of treatment. Only Serum
HbA1c was measured before and after starting drug
treatment. All the patients were on the same treatment
and dose of vitD3, as well as their standard medications
for DM. Also medical and drug history was taken from the
newly diagnosed patients using the data sheet charts.
Only patients with T2DM, T1DM with history of
autoimmune or chronic inflammatory diseases, Patients
with CRF or hepatic disease, Patient with diabetic
complications or uncontrolled diabetes, Patient with any
type of cancers or taking chemotherapy or any other
drugs were excluded from the study. The patients were
randomized into three groups: group 1/ 25 patients
receive 2000 IU vit.D3 once daily only in addition to the
normal insulin regimen, group 2/25 patients receive
insulin (soluble and Lente) twice daily and group 3/25
apparently healthy subjects, consider as control group.
From each patient and control subject, blood samples
were collected after 12 hours of fasting. 10 milliliters was
taken before starting the treatment [as baseline], 6 weeks
later and then after 12 weeks from baseline reading to
follow the changes in the studied parameters for analysis
of (FBG, HbA1c, SerumvitD3, Serum insulin, and Cpeptide).
Statistical analysis
Analysis of data was carried out using the available
statistical package of SPSS-22. Data were presented in
simple measures of frequency, percentage, mean,
standard deviation, and range. Pre- and post-treatment
values were statistically analyzed using students-t-test for
difference between two independent means or Paired-ttest for difference of paired observations (or two
dependent means), or ANOVA test for difference among
more than two independent means. Pearson correlation
was calculated for the correlation between two
quantitative variables with its t-test for testing the
significance of correlation. The correlation coefficient
value (r) either positive or negative with value <0.3
represent no correlation, 0.3-<0.5 represent weak
correlation, 0.5-<0.7 moderate strength, >0.7 strong
correlation. In addition to correlation the r2 was
calculated (The coefficient of determination), i.e. when
value of r=0.58, then r2=0.34, this means that 34% of the
variation in the values of y may be accounted for by
knowing values of x or vice versa. Statistical significance
was considered whenever the P value was equal or less
than 0.05.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net
© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

135

Int. J. Pharm. Sci. Rev. Res., 42(1), January - February 2017; Article No. 25, Pages: 134-143

RESULTS
Effect of treatment with vitamin D3 on serum vitamin
D3 in type 1 DM pediatric patients
The means±SE and the efficacy of vitD3 therapy in the
patients with T1DM, group1 comparing with patients in
group2 and with the group3 on baseline, after 45 days of
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treatment and after 90 days of treatment are shown in
Table and Figure (1). There was highly significant
difference among three independent means [group1 x
group 2 x group 3] at every period and the P value was
(<0.01). Also there was significant difference between
two dependent means [Pre x after 45, Pre x After 90 or
After 45 x 90] for group1.

Table 1: Effect of vitD3 on serum vitD3 level in pediatric patients with T1DM.
Variable
Pre VitD3 level (ng/ml)
After 45 days VitD3 level
After 90 days VitD3 level
Pre compared to group3
Pre compared to group2
Comparing ALL
45 compared to group3
45 compared to group2
Comparing ALL
90 compared to group3
90 compared to group2
Comparing ALL
P value Pre x After 45
P value Pre x After 90
P value After 45xAfter 90

The study groups
Group 1
11.05±0.992
(5.60-24.50)
18.22±1.081
(8.10-28.80)
26.41±1.796
(12.80-58.80)
P(values)
0.038*
0.0001**
0.0001#,**
0.009*
0.0001**
0.0001#,**
0.0001**
0.0001**
0.0001#,**
0.0001**
0.0001**
0.0001**

Data were presented as Mean±SEM (Range) where

Group1

Group 3
26.67±2.201
(11.90-50.05)
27.50±2.075
(12.50-56.62)
29.83±2.317
(12.50-50.90)

0.0001**
0.0001**
0.249ns
0.502ns
0.002*

0.248ns
0.001*

0.0001**

0.023*

between two dependent means (Pre x after 45, Pre x
After 90, or After 45 x 90) for every group.

*Significant: difference between two independent
means (group1x group2, group1 x group3, or group2 x
group3) at every period, OR significant difference

35

Group 2
15.00±1.565
(5.02-30.60)
14.14±1.051
(6.10-29.30)
10.52±0.808
(4.90-22.89)

# Significant: difference among three independent
means (group1 x group2 x group3) at every period. **:
highly significant :(< 0.01).NS: non-significant (>0.05).
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Group3
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Figure (1): Effect of vitD3 on serum vitD3 level in pediatric patients with T1DM.
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Effect of treatment with vitamin D3 on serum insulin
levels in pediatric patients with T1 DM
The results of the study presented that treatment with
vitD3 [2000UI /daily] affect significantly serum insulin
levels compared to baseline after 3 months of
treatment [P value Pre x After 90: = 0.001], while for
group2 and group3 P value were non- significant (0.188,
0.134 respectively). Also there was significant difference
among three independent means [group1x group2 x
group3] at every period of treatment (where P value
was >0.05).
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Moreover, Table and Figure (2) showed the (means±SE)
for each group and periods included in the study. The
treatment with vitD3 produced the highest increasing in
this parameter after 45 days then after 90 days
compared to baseline values. However, no significant
differences were reported between the effects of
vitD3for group1 and group3 compared to group2: P
value [After 45 x after 90] for group1 (0.217), for group2
(0.001), while for group3 where P value 0.193 (P>0.05).

Table 2: Effect of vitD3 on serum insulin level in pediatric patients with T1DM.
The study groups

variable
Pre Insulin level (Mu/ml)
After 45 days Insulin level
After 90 days Insulin level
Pre compared to group3
Pre compared to group2
Comparing ALL
45 compared to group3
45 compared to group2
Comparing ALL
90 compared to group3
90 compared to group2
Comparing ALL
P value Pre x After 45
P value Pre x After 90
P value After 45xAfter 90

Group1
27.58±5.277
(0.20-91.70)
35.48±6.103
(0.78-101.6)
41.46±5.733
(10.0-99.30)
P(values)
0.014*
ns
0.120
0.016#
0.969ns
0.003*
0.016#
0.0001*
0.170ns
0.0001#
0.090ns
0.001*
0.217 ns

Data were presented as Mean±SEM (Range) where
*Significant: difference between two independent
means (group1x group2, group1 x group3, or group2 x
group3) at every period, OR significant difference
between two dependent means (Pre x after 45, Pre x
After 90, or After 45 x 90) for every group.
# Significant: difference among three independent
means (group1 x group2 x group3) at every period. **:
highly significant :(< 0.01).NS: non-significant (>0.05).
Effect of treatment with vitamin D3 on serum HbA1c in
pediatric patients with T1DM
The means ±SE for study results for the different groups
at each period are shown in table and figure (3). Also
the table showed that all DM patients treated with
vitD3 revealed highly significant decrease in HbA1c
levels after 3 months of treatment (P>0.01) compared
with pre-treatment values.

Group2
11.84±3.224
(0.12-63.38)
35.80±5.264
(9.50-99.60)
14.13±2.582
(2.56-51.70)

Group3
17.98±2.150
(2.34-43.60)
18.26±2.059
(3.10-39.10)
18.63±1.943
(2.85-36.20)

0.099ns
0.010*
0.0001*
0.0001*
0.188 ns
0.001*

0.389ns
0.134 ns
0.193 ns

Meanwhile, Table and Figure (3) showed that treatment
with vitD3 produced the high reduction in this
parameter after 3 [P value Pre x After 9 days for the
group1] (P value 0.0001) compared to group2 (P
value0.688) and group3 (P value 0.034), this revealed no
significant difference between these patients how
where not treated with vitD3 (P>0.05).
Data were presented as Mean±SEM (Range) where
*Significant: difference between two independent
means (group1x group2, group1 x group3, or group2 x
group3) at every period, OR significant difference
between two dependent means (Pre x after 45, Pre x
After 90, or After 45 x 90) for every group.
# Significant: difference among three independent
means (group1 x group2 x group3) at every period. **:
highly significant :(< 0.01).NS: non-significant (>0.05).
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Figure 2: Serum insulin levels in pediatric patients with T1DM after treatment with vitD3.
Table 3: Effect of treatment with vitD3 on HbA1c in pediatric patients with T1DM.
variable

Group1
11.85±0.344
(8.20-15.0)
7.76±0.308
(5.0-10.0)
P values
0.018*
0.0001*
0.0001#
0.0001*
0.0001*
0.0001#
0.0001*

Pre HBA1c%
After 90 days HBA1c%
Pre P value compared to group3
P value compared to group2
P value compare ALL
90 P value compared to group3
P value compared to group2
P value compare ALL
P value Pre x After 90
14

12

Group1

Group2

11.85
10.01

10
7.76

8
6
4.33

4.09

4
2
0
Pre HBA1c%

Group3

10.24±0.560
(1.30-15.0)
10.01±0.418
(6.50-14.0)

4.33±0.217
(2.00-6.20)
4.09±0.196
(2.00-5.98)

0.0001*
0.0001*
0.688ns

0.034*

The effect of treatment with vitamin D3 on FBG in
pediatric patients with T1DM

Group3

10.24

The study groups
Group2

After 90 days HBA1c%

Figure (3): Effect of treatment with vitD3 on HbA1c in
pediatric patients with T1DM.

The (means±SE) for study results for all groups and at
every period involved in the study are shown in Table
and Figure (4). Also the results demonstrated that there
is a significant decrease in FBG within patients of group1
after 90 days (0.004) treating with vitD3 (P<0.05)
compared with baseline values and with 45 days after
treatment within the other groups of the study [0.013,
0.437, represent P value for group2 and group3 after 90
days of treatment].
Moreover, Table and Figure (4) showed that treatment
with vitD3 produced a higher percent reduction in this
parameter after 3 compared with base line values,
rather than the effect of treatment with vitD3 after 45
days of treatment. There is a significant difference
among the three groups treated with vitD3 after 3
months (P<0.05), but non-significant after 45 days
(P>0.05). Also there was highly significant difference
among three independent means [group1 x group2 x
group3] at every period (P<0.01).
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Table (4):-Effect of treatment with vitD3 on FBG in pediatric patients with T1DM.
Study groups

variable

Group1
171.04±13.289
(54.0-308.0)
153.28±15.247
(75.0-400.0)
122.29±10.292
(73.0-300.0)
P(values)

Pre FBG (mg/dL)
After 45 days FBG
After 90 days FBG

Group2

Group3

172.24±15.499
(90.0-353.0)
196.36±16.062
(90.50-350.0)
217.10±16.457
(113.0-371.0)

77.49±2.984
(49.99-100.10)
78.51±4.056
(45.0-115.0)
73.60±3.285
(43.50-100.0)

0.0001*

-

ns

Pre compared to group3

0.953

Pre compared to group2

0.0001*

-

-

Comparing ALL

0.0001#

-

-

0.0001*

-

-

-

ns

45 compared to group3

0.058

45 compared to group2

0.0001*

Comparing ALL

0.0001#

-

-

90 compared to group3

0.0001*

0.0001*

-

90 compared to group2

0.0001*

-

-

Comparing ALL

0.0001#

-

ns

-

P value Pre x After 45

0.336

0.150

0.823ns

P value Pre x After 90

0.004*

0.013*

0.437ns

P value After 45xAfter 90

0.051*

0.183ns

0.207ns

Data were presented as Mean±SEM (Range) where

between two dependent means (Pre x after 45, Pre x
After 90, or After 45 x 90) for every group.

*Significant: difference between two independent
means (group 1 x group 2, group 1 x group 3, or group
2 x group 3) at every period, OR significant difference

# Significant: difference among three independent
means (group 1 x group 2 x group 3) at every period.**:
highly significant :(< 0.01).NS: non-significant (>0.05).

Group1

250

ns

Group2

Group3
217.1

196.36

200
171.04

172.24

153.28
150
122.29
100
78.51

77.49

73.6

50

0
Pre FBG (mg/dL)

After 45 days FBG

After 90 days FBG

Figure 4: Effect of treatment with vitD3 on FBG in pediatric patients with T1DM.
Effect of treatment with vitamin D3 on serum Cpeptide in pediatric patients with T1DM
The (means±SE) for study results for all groups and at
each single period are shown in Table and Figure
(5).Furthermore there was highly significant difference

among three independent means [group1 x group2x
group3] at every period during treatment. Also there
was highly significant reduction in serum C-peptide
within group1 compared to other groups of study after
45, 90 days of treatment (p<0.01).
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Table (5):-Effect of treatment with vitD3 on serum C-peptide in pediatric patients with T1DM.
variable
Pre Serum C-peptide
After 45 days Serum C-peptide
After 90 days Serum C-peptide
Pre compared to group3
Pre compared to group2
Comparing ALL
45 compared to group3
45 compared to group2
Comparing ALL
90 compared to group3
90 compared to group2
Comparing ALL
P value Pre x After 45
P value Pre x After 90
P value After 45xAfter 90

Group1
0.60±0.091
(0.01-1.60)
0.98±0.084
(0.05-1.70)
1.21±0.094
(0.32-2.10)
P(values)
0.593ns
0.0001**
0.0001#
ns
0.088
0.0001*
0.0001#
0.0001*
0.0001*
0.0001#
0.0001**
0.0001**
0.007*

Data were presented as Mean±SEM (Range) where:

0.272 ns
0.683 ns
0.257 ns

# Significant: difference among three independent
means (group1 x group2 x group3) at every period. **:
highly significant :(< 0.01).NS: non-significant (>0.05).

Group1

Group2

2.86

3

0.0001**
0.0001*
0.0001*
0.908 ns
0.009*
0.024*

Group3
2.86±0.238
(1.01-5.10)
2.78±0.241
(1.00-4.90)
2.91±0.252
(0.70-4.95)

between two dependent means (Pre x after 45, Pre x
After 90, or After 45 x 90) for every group.

*Significant: difference between two independent
means (group1x group2, group1 x group3, or group2 x
group3) at every period, OR significant difference

3.5

The study groups
Group2
0.68±0.127
(0.03-2.50)
0.69±0.141
(0.08-3.20)
0.47±0.107
(0.01-1.98)

Group3
2.91

2.78

2.5
2
1.5

1.21
0.98

1

0.6

0.69

0.68

0.47

0.5

0
Pre Serum C-peptide

After 45 days Serum C-peptide

After 90 days Serum C-peptide

Figure (5): Effect of treatment with vitD3 on serum C-peptide in pediatric patients with T1DM.
DISCUSSION
In the present study, T1DM pediatric patients appeared
to be low serum levels of vitD3. Those patients received
vitD3 in addition to their daily insulin routine for 3
months showed a highly significant results for group1
compared with the other groups at periods [45, 90 days]
after treatment where [P<0.01]. Also highly significant
difference for group 1 if a comparison made between
[45, and 90 days] after treatment where [P<0.05], which

showed an improvement in the serum vitD3 as showed
in table and figure (1).The results compatible with Li et
al study which noted lower vitD3 levels in T1DM
patients compared with healthy controls and also found
that vitD3 levels were much lower in individuals with
23
T1DM or whom T1DM with complications. The study
demonstrates that delivery of 2,000 IU /daily vitD3 yield
a good outcome among patients with low serum levels
of vitD3 in a short-term treatment, otherwise the
appropriate method of treatment should be determined

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net
© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

140

Int. J. Pharm. Sci. Rev. Res., 42(1), January - February 2017; Article No. 25, Pages: 134-143

for a given patient to ensure compliance with a suitable
efficacy and safety. Finally, the use of the current
relatively high doses of vitamin D for the long-term
treatment of low serum levels of vitD3 in infants and
young children was not definite yet. 24
The present study showed that treatment with vitD3
offered highly significant effect on serum insulin levels
for group1 after 3 months of treatment compared to
baseline [P-value pre-treatment against after 90 days of
treatment: P was<0.01] with their baseline values, while
for other groups P- value wasnon-significant (P>0.05).
Also P-value for group1 against [group 2 and group3]
showed highly significant difference at the end of
treatment period, that’s have a good influence on
serum insulin (increase serum insulin levels) specifically
for group1 patients as showed in Table and Figure (2).
Moreover this present study compatible with Giulietti et
al study around vitD3 deficiency that could leads to βcell dysfunction and to decrease in insulin synthesis,
insulin secretion and even to a clear insulin deficiency in
25
vivo.
But, almost Mathieu and Baden hoop et al
related studies found that vitD3 is essential for normal
insulin secretion, impaired oral glucose tolerance, and
expression of the gene encoding insulin. Thus any
decrease in insulin secretion can be corrected by vitD3
26
supplementation.
Because of the strong correlation between vitD3 and
T1DM, the present study agreement with other studies
of Pitocco et al and Li et al. Both demonstrated that
vitD3 had a protective effect on maintaining β-cell
function 27, although the effect was not so clear and
vitD3 supplementation could only momentarily reduce
the insulin dose, if vitD3 dose was small dose to be
administered in T1DM. While the Li’s study, confirmed
that the insulin plus vitD3 treatment [vitamin D3; 0.5
μg/day] group developed no β-cell failure, while 27.8 %
in the control group developed β-cell failure 28.The
present study showed that patients in group1 who
treated with vitD3 revealed highly significant decrease
in HbA1c levels after 3 months of treatment (P>0.01)
compared with pre-treatment values and compared
with other groups involved in this study [results with
non-significant P values where P value>0.05]. These
results are compatible with a study demonstrated that
the hypoglycemic activity of vitD3 on glycemic control
(especially %HbA1c) in diabetic patients and it's related
to vitaD3 level.If it was [above 30 ng/ml], the patients
presented with much lower HbA1c levels than those
patients who remained with vitD3levels [below 30
ng/ml]. This means that those people with the highest
serum levels of vitD3 showed a good glucose control
than those who were with lowest levels of vitD3. 29
Moreover, the present study agreed with Aljabri and
Bokhari et al study on this field showed that treatment
with maximum dose of vitD3 (2000IU) produced a good
significant reduction in this parameter after 3 months
for group1 patients rather than poor significant
reduction for the other groups [group2 and group3
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patients] if the final results values compared with the
30
baseline values as showed in Table and Figure (3). On
the other hand, the Nikooyeh et al study discovered an
inverse relationship concerning changes in vitD3
concentration and changes in serum insulin, and
31
HbA1c. And HbA1c change for better by 1%–1.5% in
diabetic patients with vitamin D deficiency that was
32, 33
complete their treatment with vitD3.
T1DM is characterized by the loss of the insulinproducing β-cells, which eventually results in high levels
of fasting glucose in the blood and also can be seen in
T2DM 34. In the present study compatible with Sárközy
et al that use of vitD3 as a supplementary therapy with
insulin routine could improve the diagnostic for type
1DM by markers of DM including FBG.35 Also agreed
with Dong et al trial which suggested that the use of
vitD3 as supplementary therapy with daily insulin
routine could slow the decline of residual β-cell function
36
and improves in FBG. Furthermore, it showed that the
newly diagnosed T1DM patients in group1 had an
obvious increase in the baseline levels of FBG in
comparison with patients in group3 which agreed with
Al-Khailani et al study on this parameter.37 Thus, the
present study demonstrated that there is a good
decrease in FBG for group1 patients after 90 days of
treatment with vitD3 (where P<0.05) compared with the
only fair decrease in baseline values against 90 days
after treatment values for group2 patients. In addition
Table and Figure (3) showed that there was nonsignificant results within group 3 comparing baseline
values against after 45, 90 days values. The treatment
with vitD3 produced a higher reduction in this
parameter after 90 days of treatment compared with
base line values and after 45 days within group1
patients, rather than the poor significant effect of
treatment with vitD3 after 45 days of treatment within
group2 patients and group3 patients, or compared with
the fair significant effect of treatment with vitD3 after
90 days of treatment within group3 patients.
All the results from the study matched up with Holick et
al study that have suggested that impaired FBG is
improved by increasing vitD3 [sometimes with addition
38
of Ca] intake. The rapid rate of β-cell destruction
mainly in infants and children, then keto acidosis
developed as the first manifestation of the disease,
sometimes with modest fasting hyperglycemia. At this
latter stage of the disease, there is slight or no insulin
secretion, as manifested by low or undetectable levels
of plasma C-peptide.39 Moreover Table and Figure (5)
which indicated that there was highly significant
increase in serum C-peptide after treatment with daily
dose of vitD3 for pediatric patients with T1DM [in the
group1] compared to other patients who didn’t receive
any vitamin D3 supplement [ in the group2 and group3]
after 45,90 days of treatment where (P<0.01). In
addition the results in this study are compatible with
Amit and Vandana et al study in patients with new
onset of T1DM, where the improvement in vitD3 level
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lead to correct the decline of pancreatic function and
40
improve the levels of C-peptide.
However new
studies still need to ensure whether the administration
of vitD3 would contribute to the preservation of
adequate levels of C-peptide after diagnosis. 41
CONCLUSION
In newly diagnosed T1DM pediatric patients, serum
vitD3 levels are lower compared to healthy members
with equaled age and BMI. Serum levels of vitD3 are
increasing in treatment groups who treated with vitD3
after 3 months to levels equal to that reported in
healthy controls. The current study in treatment group
has shown the association of hypo-vitaminosis D with
significantly improves the biological pointers (FPG,
HbA1c, serum vitD3, serum insulin, and serum Cpeptide) in newly identified pediatric patients having
T1DM. Under the present clinical conditions, the use of
2000/IU/day tablet as complementary constituent in
addition to the insulin schedule in pediatric patients
with T1DM showed a fair link between serum vitD3
levels and decreased in daily insulin requirements for
most patients and some of the investigated biochemical
markers.
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