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Abstract
This study was designed to show the roles of vitamin D as immune-modulatory agent in
serum type II Diabetes Mellitus Patients collected from type II Diabetes Mellitus and controls.
They have been classified into two groups as the following:
1)
Patients of type II DM group includes (20) individuals from both sexes with age range
(35–65) years.
2)
Control group: includes (20) healthy individuals from both sexes, with age range (30 –
45) years and no previous disease which may interfere with the parameters analyzed in this
research. All the blood samples were analyzed for vitamin D3, albumin, C- reactive protein
(CRP), erythrocyte sedimentation rate (ESR), immunoglobulins (IgG, IgM, IgA), α1antitrypsin and total protein (TP).
Keywords: vitamin D, type II diabetes mellitus, inflammation, Acute - phase proteins.
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Introduction
Diabetes Mellitus (DM) is a heterogeneous, metabolic disease which is characterized by
hyperglycemia and long term complications [1].
Type II DM is caused by combination of insulin resistance (impaired sensitivity of
tissues to insulin action) and relative insulin deficiency with increased hepatic glucose
production [2].
Cholecalcifrol is a prohormone that is synthesized in the skin by photochemical of
7-dehydrocholestrol, it is subsequently hydroxylated to 25-hydroxy-cholecalciferol [25(OH)
D3] in the liver and finally to the active metabolite, 1,25-dihydroxy – cholecalciferol
[1,25(OH)2D3] in the kidney [3].
Opinions differ on how to define vitamin D deficiency. A recent statement by the
institutes of medicine agreed upon level of 10 ng/ml (25nmol/L) to be clear that vitamin D
deficiency is determined as the level where parathyroid hormones (PTH) start to rise [4].
The vitamin D hormone, 1,25 (OH)2 D exerts its effects mainly by activating the
nuclear vitamin D receptor (VDR), a member of the nuclear transcription super family of
ligand-activated transcription factors, and when bound to this vitamin D an attractive
molecule to investigate in the context of diabetes treatment [5,6].
Indeed, the activated form of vitamin D, 1, 25(OH)2 D3 influence insulin secretion and
is an important immune modulator [7,8].
Vitamin D deficiency is more common in type II DM than in type I DM independently of age,
sex or insulin therapy [9].
The initial observations linking vitamin D to type II DM in human came from studies
showing that both healthy and diabetic subjects had a seasonal variation of glycemic control
currently, there is evidence supporting that vitamin D status is important to regulate some
pathways related to type II DM development since the activation of inflammatory pathway
interferes with normal metabolism and disrupt proper insulin signaling, it is hypothesized that
vitamin D could influence glucose homeostasis by modulating inflammatory response [10].
The aim of this study is to show the roles of vitamin D include immune-modulation
effect and anti-inflammatory agent in type II DM patients compared with control

Experimental
Sampling is classified in two groups:
1) Patients of type II Diabetes mellitus group: include (20) patients from both sexes, with age
range (35–65) years.
2) Control group: includes (20) healthy individual from both sexes, with age years (30–45)
years and no previous disease which may interfere with the parameters analyzed in this study.

Specimen collection and preparation
Ten milliliters (ml) disposable plastic syringes of 21 G needles were used to draw eight ml of
venous blood from each patient and control groups after 12 hours fasting. The blood samples
were divided into two tubes:
1. Two ml of blood samples were transferred into plastic tubes containing Ethylene Diamine
Tetra Acetic acid (EDTA) and left for 20 - 30 minutes at 37Cº. The blood was later used for
the determination of (ESR).
2. The second part of blood samples were transferred into plastic plane tubes no
anticoagulant: blood was left to clot for 20 - 30 minutes at 37Cº. Serum was obtained by
centrifugation for 10 minutes at 3000 rpm and was divided into small epindrof tubes capacity
1.5 ml and kept at – 20Cº until time of analysis. The separated serum was later used for the
determination of the levels of vitamin D3, C-reactive protein (CRP), Albumin, ∝1-antitrypsin,
immunoglobulins (IgM, IgG, IgA) and total protein.
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Determination of vitamin D3:
Vitamin D3 was measured using high performance liquid chromate graphy (HPLC)
technique according to (AL- Dulaimy, W. Y- M. and Al-sarrag, N.F.Y, 2013 method) [11].

Determination of Albumin:
Albumin level was determined in serum sample of all studied groups according to (Doumas,
etal method) [12].

Determination of C - reactive protein (CRP):
CRP was measured in serum samples of all studied groups according to (Young, D.S.
method) [13].

Determination of Erythrocyte Sedimentation Rate (ESR):
Erythrocyte Sedimentation Rate (ESR) was determined in whole samples of all studied groups
according to (Bick, R. L method) [14].

Determination of Serum Immunoglobulins (IgG , IgM, IgA):
Immunoglobulins (IgG, IgM, IgA) have been determined in serum samples of all studied
groups by a ready kit purchased from (parsazmum company), Iran. The method depends on
immune turbidometric test which the immunoglobulins form a complex with antibodies in
solution which the absorbance is read by spectrophotometry [15].

Determination of ∝𝟏 - antitrypsin:

∝1 – antitrypsin was measured in serum samples of all studied according to the method
depends on immune turbidometric test [15].

Determination of total protein (TP):
Total protein was determined in serum of all studied group according to Biuret method [16].

Statistical Analysis:
Data presented in table (1) were the means and standard deviation student's t-test was used to
compare the significance of the difference in the mean values of any two groups, P value less
than 0.05 was considered statistically significant.

Results and discussion
This study evaluate the biochemical parameters levels of [vitamin D3, Albumin, CRP,
ESR, IgG, IgM, IgA, ∝1 – antitrypsin and total protein TP] in sera of type II diabetes mellitus
patient group compared with control group. Data in table (1) shows a significant decrease in
vitamin D3, albumin and IgM in sera patients of type II DM compared with control group (P
≤ 0.05). While table (1) shows that a significant increase in the level of c-reactive protein
(CRP) , ESR, IgG, IgA and ∝1– antitrypsin in sera of type II Diabetes mellitus patient group
compared with control group (P ≤ 0.05). Also table (1) shows no significant difference in
total protein (TP) in sera of type II Diabetic Mellitus Patient group compared with control
group (P > 0.05).
The result of a significant decrease in level of vitamin D3 in sera of type II diabetic
patient group compared with control group agrees with the study of (Palomer, X. et al 2008)
[17], which suggested that vitamin D3 has a role in abnormal glucose metabolism as well as in
type II diabetes serum albumin level has linked clinical practice to several diseases. Low
albumin levels can suggest inflammation, this is the study of (Sesmilo, G. et al 2004) [18].
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This study is compatible with our result in table (1) showing a significant decrease in
albumin level in sera of patients of type II DM compared with control group (P ≤ 0.05).
A significant increase in the level of C- reactive protein (CRP) in sera of type II DM patient
group compared with control group (P ≤ 0.05). Our result agrees with the study of
(Badawi, A. et al 2010) [19].
That suggests C-reactive protein is an acute-phase reactant inflammation biomarker
and that elevated synthesis of Pro-inflammatory cytokines and acute-phase proteins
characterize the pre-clinical stages of type II DM and exhibit a graded increase with disease
progression. Also a recent study estimated that one-third of type II DM cases can be
associated with elevated serum CRP [20].
It is known that adipose tissue can synthesis and release the main pro-inflammatory cytokine
alfa-tumor necrosis factor (TNF-alpha), interleukin-1 (IL–1) and interleukin-6 (IL–6) and that
the pro-inflammatory cytokines and acute phase reactants are involved in multiple metabolic
pathways which are relevant to insulin resistance [21].
A significant increase in the level of ESR in sera of patients with type II DM
compared with control (P ≤ 0.05). Our result agrees with study of (Donth, et al 2003) [22].
Donth study suggests that inflammations play a role in the pathogensis of type II DM most
probably by determinal effects of inflammation on beta cells function.
Also in diabetes mellitus disease, the levels of variety of plasma proteins increase as a
result of increased red cell agglomeration leading to accelerated sedimentation [14].
Table (1) shows that both immunoglobulins IgG and IgA were elevated while IgM
was decreased in sera of type II patient group compared with control group. These findings
are compatible with the results by (Michael, L. Bishop et al., 2005) [23] suggested that
infections and inflammation diseases indicating in flammatory condition seen when there is
an increase in both IgG, IgA immuogobulins, ∝- antitrypsin , CRP levels while there is a
decrease in IgM and albumin level that stimulate the immune system .
Table (1) shows a significant increase in the ∝- antitrypsin level in sera of type II
DM patient group compared with control group. This result agrees with the previous study of
(Michael, L. Bishop et al., 2005) [23]. While table (1) shows no significant difference in total
protein (TP) level in sera of type II patient group compared with control group.
Vitamin D has long been known to play important role in immune function. All cells
of the immune system express the vitamin D receptor (VDR) including monocytes,
macrophages, dendritic cell, neutrophils, T-Lymphocytes as well as B-Lymphocytes
(Veldman et al 2000) [24].
Vitamin D modulates the adapative immune system as well, through direct effects on T-cell
activation and on the phenotype and function of antigen-presenting (Kamen, DL et al 2010)
[25] and (Von Essen, Mr. et al 2010) [26].
Type II diabetes development involves impaired pancreatic B cell function, insulin
resistance and inflammation. It has been suggested that both environmental and genetic
factors seem to be involved in type II diabetes development [27]; also, human and
experimental data support the role of vitamin D on these pathways.
Due to the presence of both 1-∝- hydroxylase and VDR in pancreatic Beta cells,
vitamin D is important for insulin synthesis and release [28].
This study demonstrated that type II DM an inflammatory diseases through the determination
of biochemical parameters (Albumin, CRP, ESR, IgG, IgM, IgA, ∝ - antitrypsin and total
protein (TP) and the deficiency in vitamin D play a crucial role in progression of type II
diabetes mellitus.
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Table (1): Vitamin 𝐷3, Albumin, CRP, ESR, IgG, IgM, IgA, ∝1 -antitypic and total
protein (TP) levels in Sera of type II diabetes mellitus patients group and control
Control N=20
Patient group
Biochemical
t- test
Significance
parameters
Mean±SD
N=20 Mean ±SD
0.00001
Significant
Vitamin 𝐷3 (ng/ml)
46.57±9.2
33.07±11.2
Albumin (g/dl)
0.00002
Significant
1.93±0.004
1.37±2.97
CRP (m mol/dl)
---0.0004
Significant
3.6±0.12
ESR (mmole/hr)
0.003
Significant
4.16±1.52
12.96±3.47
Ig G (mg/dl)
0.003
Significant
797.3±184
1214.64±101.22
Ig M (mg/dl)
0.001
Significant
34.68±1.98
15.4±28.92
Ig A (mg/dl)
0.0005
Significant
151.14±39.31
347.28±57.38
0.004
Significant
∝1 -antitrypsin (mg/dl)
52.44±18.12
77.8±1.84
TP (g/l)
0.2
Not-significant
2.75±0.31
2.79±0.28
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دراﺳﺔ ﻋﻦ ﺗﺄﺛﯿﺮات ﻓﯿﺘﺎﻣﯿﻦ  Dوﺳﯿﻂ ﻣﻨﺎﻋﻲ ﻓﻲ ﻣﺮﺿﻰ داء اﻟﺴﻜﺮي اﻟﻨﻮع
اﻟﺜﺎﻧﻲ
ﻋﻔﺎف ذﯾﺎب ﻣﺮزوك
ﻗﺴﻢ اﻟﻜﯿﻤﯿﺎء  /ﻛﻠﯿﺔ اﻟﺘﺮﺑﯿﺔ ﻟﻠﻌﻠﻮم اﻟﺼﺮﻓﺔ )اﺑﻦ اﻟﮭﯿﺜﻢ(  /ﺟﺎﻣﻌﺔ ﺑﻐﺪاد
اﺳﺘﻠﻢ اﻟﺒﺤﺚ ﻓﻲ  12 :آﯾﺎر  ، 2013ﻗﺒﻞ اﻟﺒﺤﺚ ﻓﻲ  24:ﺗﻤﻮز 2013

اﻟﺨﻼﺻﺔ

ﺻﻤﻤﺖ ھﺬه اﻟﺪراﺳﺔ ﻟﺒﯿﺎن ﺗﺄﺛﯿﺮات ﻓﯿﺘﺎﻣﯿﻦ  Dوﺳﯿﻂ ﻣﻨﺎﻋﻲ ﻓﻲ ﻣﺼﻞ دم ﻋﺸﺮﯾﻦ ﻣﺮﯾﻀﺎ ﻋﺮاﻗﯿﺎ ﯾﻌﺎﻧﻮن ﻣﻦ داء
اﻟﺴﻜﺮ اﻟﻨﻮع اﻟﺜﺎﻧﻲ ،وﻋﺸﺮﯾﻦ ﻓﺮدا ﻣﻦ اﻷﺻﺤﺎء ﻣﺠﻤﻮﻋﺔ ﺳﯿﻄﺮة  .وﻗﺪ ﺗﻢ ﺗﺼﻨﯿﻔﮭﺎ إﻟﻰ ﻣﺠﻤﻮﻋﺘﯿﻦ:
اﻟﻤﺠﻤﻮﻋﺔ اﻷوﻟﻰ ﺗﺘﻀﻤﻦ ﻋﺸﺮﯾﻦ ﻣﺮﯾﻀﺎ ﺑﺪاء اﻟﺴﻜﺮ اﻟﻨﻮع اﻟﺜﺎﻧﻲ ﻣﻦ ﻛﻼ اﻟﺠﻨﺴﯿﻦ وﺑﻤﻌﺪل ﻋﻤﺮ ﻣﻦ ) (65– 35ﺳﻨﺔ.
واﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻧﯿﺔ ﺗﺘﻀﻤﻦ ﻋﺸﺮﯾﻦ ﻓﺮدا ﻣﻦ اﻻﺻﺤﺎء ﻣﺠﻤﻮﻋﺔ ﺳﯿﻄﺮة وﻣﻦ ﻛﻼ اﻟﺠﻨﺴﯿﻦ ﺑﻤﻌﺪل ﻋﻤﺮ ) (45–30ﺳﻨﺔ وﻟﯿﺲ
ﻟﺪﯾﮭﻢ أي أﻣﺮاض ﺳﺎﺑﻘﺔ ﺗﺆﺛﺮ ﻓﻲ اﻟﻤﺘﻐﯿﺮات اﻟﺤﯿﺎﺗﯿﺔ اﻟﺘﻲ ﺗﻢ ﻗﯿﺎﺳﮭﺎ ﻓﻲ ھﺬا اﻟﺒﺤﺚ .ﺣﻠﻠﺖ ﺟﻤﯿﻊ ﻧﻤﺎذج اﻟﺪم ﻟﻘﯿﺎس اﻟﻤﺘﻐﯿﺮات
اﻟﺤﯿﺎﺗﯿﺔ ﻣﺜﻞ ﻓﯿﺘﺎﻣﯿﻦ  D3و اﻷﻟﺒﻮﻣﯿﻦ و ﺑﺮوﺗﯿﻦ  Cاﻟﺘﻔﺎﻋﻠﻲ و ﻣﻌﺪل ﺗﺮﺳﺐ ﻛﺮﯾﺎت اﻟﺪم اﻟﺤﻤﺮاء و اﻟﻜﻠﻮﺑﯿﻮﻟﯿﻨﺎت اﻟﻤﻨﺎﻋﯿﺔ
وھﻲ) ، (IgG, IgM, IgA,ﺑﺮوﺗﯿﻦ اﻟﻔﺎ –  -1أﻧﺘﻲ ﺗﺮﺑﺴﯿﻦ واﻟﺒﺮوﺗﯿﻦ اﻟﻜﻠﻲ .
اذ أظﮭﺮت اﻟﻨﺘﺎﺋﺞ اﻧﺨﻔﺎﺿﺎ ً ﻣﻌﻨﻮﯾﺎ ﻓﻲ ﻛﻞ ﻣﻦ ﻣﺴﺘﻮى ﻓﯿﺘﺎﻣﯿﻦ  ،D3اﻻﻟﺒﻮﻣﯿﻦ ،اﻟﻜﻠﻮﺑﯿﻮﻟﯿﻦ اﻟﻤﻨﺎﻋﻲ  IgMﺑﯿﻨﻤﺎ أظﮭﺮت
اﻟﻨﺘﺎﺋﺞ ارﺗﻔﺎﻋﺎ ﻣﻌﻨﻮﯾﺎ ﻓﻲ ﻣﺴﺘﻮى ﻛﻞ ﻣﻦ ﺑﺮوﺗﯿﻦ  Cاﻟﺘﻔﺎﻋﻠﻲ ،ﻣﻌﺪل ﺗﺮﺳﺐ ﻛﺮﯾﺎت اﻟﺪم اﻟﺤﻤﺮاء واﻟﻜﻠﻮﺑﯿﻮﻟﯿﻨﺎت اﻟﻤﻨﺎﻋﯿﺔ
 IgA , IgGوﺑﺮوﺗﯿﻦ اﻟﻔﺎ –  -1اﻧﺘﻲ ﺗﺮﺑﺴﯿﻦ ﻣﻘﺎرﻧﺔ ﻣﻊ اﻷﺻﺤﺎء ﻣﺠﻤﻮﻋﺔ ﺳﯿﻄﺮة ﺑﯿﻨﻤﺎ أظﮭﺮت اﻟﻨﺘﺎﺋﺞ ﻋﺪم وﺟﻮد ﻓﺮق
ﻣﻌﻨﻮي ﻓﻲ ﻣﺴﺘﻮى اﻟﺒﺮوﺗﯿﻦ اﻟﻜﻠﻲ ﻟﻤﺮﺿﻰ داء اﻟﺴﻜﺮ اﻟﻨﻮع اﻟﺜﺎﻧﻲ ﻣﻘﺎرﻧﺔ ﻣﻊ اﻷﺻﺤﺎء ﻣﺠﻤﻮﻋﺔ ﺳﯿﻄﺮة ،وﻣﻦ ﺧﻼل ھﺬه
اﻟﻨﺘﺎﺋﺞ ﺗﻮﺻﻠﻨﺎ إﻟﻰ أن اﻟﻨﻘﺼﺎن اﻟﺤﺎﺻﻞ ﻓﻲ ﻣﺴﺘﻮى ﻓﯿﺘﺎﻣﯿﻦ  Dﻟﮫ ﺗﺄﺛﯿﺮ ﻓﻲ ﺗﻄﻮر اﻟﺤﺎﻟﺔ اﻻﻟﺘﮭﺎﺑﯿﺔ ﻋﻨﺪ ﻣﺮﺿﻰ داء اﻟﺴﻜﺮ
اﻟﻨﻮع اﻟﺜﺎﻧﻲ.
اﻟﻜﻠﻤﺎت اﻟﻤﻔﺘﺎﺣﯿﺔ  :ﻓﯿﺘﺎﻣﯿﻦ  ،D3ﻣﺮض اﻟﺴﻜﺮ اﻟﻨﻮع اﻟﺜﺎﻧﻲ ،اﻻﻟﺘﮭﺎب ،ﺑﺮوﺗﯿﻨﺎت اﻟﻄﻮر اﻟﺤﺎد.
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