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Background vitamin D has characteristics features of a hormone, and

accordingly vitamin D is a pro-hormone, rather than a true vitamin.
Active form of vitamin D is binding to vitamin D receptors (VDR) then
started its main action inside the body.

This study is aimed to compare concentration of vit. D in a patients
with diabetes mellitus, and healthy Iraqi women and its correlation with
seasonal variation, and age.

Subjects and methods This study was conducted in the first of August
2017 till the first of April 2018, at the outpatient unit in especial private
hospital at karbalaa city in the south of Irag. 163 women have been
enrolled in present study. The sample was divided into 3 groups in both
diabetic and non-diabetic subjects.

Results the distribution of subjects in this study, 163 persons participated
as a sample in a present research; 82 subjects are normal healthy women
as controls, while 51 women suffering from non-insulin dependent
diabetic mellitus, (T2DM), and 30 pregnant women suffering from
gestational DM, (GDM). Stander deviation and mean of Vit. D levels in
a non-insulin dependent diabetes mellitus and normal healthy women.
There is significant reduction in the levels of vit.D that measured by
using sera of women patients suffering from T2DM, (12.97 £ 8.9) as
compared with control subjects, (18.95 + 7.1).

Conclusions the present study conclude that, the measurement of vit.D
are significantly reduced when measured in women patients with non-
insulin dependent diabetes sera, as compare to healthy subjects and also
reduced in the sera of women patients suffering from GDM, as
compared with control subjects.

Introduction

Vit. D is a steroidal hormone synthesized at superior
epidermal layer by conversion cholesterol to
cholecalciferol by the effect of the sun. calcidiol and
calcitriol also may come from  dietary
supplementations. The original type of vit. D
(calcitriol) in addition to calcidiol are found in the
some dietary sources[1].

Many components synthesized by many process
from sterols belong to the vit.D family, and their
functions not so different from vit.D. Vit. D (has
another name cholecalciferol), which is the famoust
one of them, and is carried out by the sequential
action of the skin by irradiation of 7-
dehydrocholesterol, a precursor used by epidermal
keratinocytes and convert it, by warmth of sunlight,
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as a result, regular
hypovitminosis D [2].
The skin is a chemical factory, fueled in part by the
sun's rays, and modified cholesterol molecules to
vitamin D with sufficient quantity, vit. D liberated at
cold months from fat poles, because vitamin cannot
be modified from cholesterol in the skin . sun bath at
summer months need a certain time and duration to
produce sufficient amount of vitamin and can be
prevented or altered by many factors like sun screens
even with SPF 30% and more, and also by wearing a
long clothes that cover the lower and upper extremity,
degree of skin color also affect the formation of vit.D
, S0 formation is more in those with dark than with
light skin[ 3,4,5].

daily sun bath prevents
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There is great association between sugar metabolism
and vit.D , by increasing sensitivity of insulin
receptors in addition to liberation of insulin from the
pancreas and overcome or diminish the resistance to
insulin hormone , at the level of peripheral tissue
there will be increment in the response to glucose and
enhancing it is entry to the cells [6,7].
Hyperglycemia may occur during pregnancy and start
at the 24 weeks of gestation, but reach maximum at
last stage of pregnancy , pregnancy is a diabetogenic
and associated with glucose intolerance. At the
second and third trimesters of pregnancy there will be
increase in levels of hormones that secreted mainly
by placenta like human placental lactogen, prolactin ,
progesterone and estrogen which in addition to
thyroxin secreted by thyroid gland act as anti-insulin
hormones so this will lead to increase the production
of glucose by the liver and decrease glycogen storage
in the tissues ,and decrease the sensitivity of
peripheral tissues to insulin. All the previous events
will lead to what's called pregnancy diabetes
(Gestational diabetes mellitus GDM) [10,11].

Aim of the study:

It's to find out whether there is any correlation
between vitamin D levels in female patients with
diabetes and non- diabetics Iragi females with
seasonal variation and age.

Subjects and methods:

This study was conducted in the first of August 2017
till the first of April 2018 , at the outpatient unit in
especial private hospital at karbalaa city in the south
of Irag. 162 women have been enrolled in present
study. The sample was divided into 3 groups in both
diabetic and non-diabetic subjects.

group 1= female age less than 18 years

group 2= female age 18-45 years

group 3= female age 46-60

Full history was taken from all participants and all of
them undergo through physical examination. All
blood samples had been collected at afternoon after 5
pm from the vein at the level of antecubital fossa,
subjects were a mixture of urban and rural residents.
Renal function test, serum alkaline phosphatase,
blood sugar, HbAlc were done for all of them, serum
vitamin D was measured by immune assay methods
by Abbot equipment and by minividas equipment.
All females who participate in present study were
wearing Hijab (is a veil that covers head , arms , and
chest ) and wearing Abayah also which is a black
cloth worn by Muslim women in some parts of
middle east especially in Arabic countries over usual
clothes when leaving the house .

Including criteria:

1. diabetic patients.

2. non-diabetic healthy subjects.

3. 18-60 years.

4. Normal healthy normotensive pregnant women.
Excluding criteria:

1. Chronic renal and liver disease .
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2. Patients who was treated with vitamin D
supplements in the last 6 months.

3. Malignancy.

4. Chronic anti-epileptic and glucocorticoid use.
Statistical analysis:

All data were presented as a mean and standard
deviation, (SD). Unpaired student T- test was used to
compare between means and stander deviations
measured variables. SPSS version 21 has been used
for analysis of data. P value less than 0.05 , (P< 0.05)
was used as significant value.

Result:

One hundred and sixty three women participate in the
present study, distributed as follows in (Table 1);

-82 subjects non diabetic subjects as control.

-51 patients gave diabetic diseases, (type 2 diabetes
mellitus).

-Thirty pregnant women with gestational diabetes
mellitus.

Table (1) shows that the distribution of subjects in
the present study, 163 subjects participated in the
present study; 82 subjects are normal healthy women
as controls, while 51 women suffering from type 2
diabetic mellitus, (T2DM), and 30 preghant women
suffering from gestational DM, (GDM).

Table (1) the distribution of patients and controls

Subjects Number
Control 82
T2DM 51

Gestational DM 30
Total 163

However, Table(2) shows that the standard deviation
and mean of vit.D levels in patients with type two
diabetes, the concentration of vitamin D is
significantly decline in samples were taken from
serum of female patients suffering from T2DM,
(12.97+8.9) as compared with control subjects, (18.95
+7.1).

Table( 2) Standard deviation and mean of D3 vit.

concentration inT2DM and normal healthy women
Mean+SD | P value
T2DM 12.97+8.9 | 0.05
Controls | 18.95+7.1

Also, in Table(3) Vit. D measures are significantly
decline in young age of T2DM patients. In T2DM
patients less than 18 years old have significant
reduction in vitamin D measures, (13.78 + 7.1), and
in T2DM patients aged 18-40 years, as compared
with the older age 42-50 years, (17.78 + 6.4).

Table (3) the mean and standard deviation of vitamin D
concentration in T2DM patients distributed according
to age groups

Age groups | Number of | Mean P value
patients +SD

<18years | 10 13.78+ 7.1

18-40 26 12.79+ 8.8

41-50 15 17.78+ 6.4 | 0.05

Total 51
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In the present study, there is no significant
differences regarding vitamin D concentration in 5-
10 years and 11-20 years, as compare with normal
healthy subjects of same age and gender.

However, vit. D measures are significantly decline
T2DM patients there is significant reduction in the
concentration of vitamin D in patients with T2DM in
the following age divisions (21-30, 31-40 and 41-60
years), as compare to control subjects, (Table 4).

Table (4) The mean and standard deviation (SD) of
Vitamin D concentration in T2DM and normal healthy
subjects according to age groups.

Age groups | T2DM patients | Controls P value
(years) (51) (82)

5-10 8.31+1.23 11.23+2.1 | NS
11-20 14.38 +2.38 16.8+£3.2 NS
21-30 23721 27.2+35 0.05
31-40 31.5+5.8 35.8+6.4 | 0.05
41-60 29.4+£6.7 37.3+8.7 | 0.05

Moreover, Table (5) shows that the mean and
standard deviation of vit. D. concentration GDM and
normal healthy females There is significant
reduction of vit.D measurements in a samples of
serum that had been taken from female patients
suffering from GDM, (10.3 £ 5.4) as compared with
control subjects, (18.95 £ 7.1).

Table (5) The mean and standard deviation of Vitamin
D concentration in gestational DM and normal healthy

women
Mean+SD | P value

Gestational DM | 10.3+5.4 0.01

Controls 18.95+7.1

Table (6) shows that the concentration of vitamin D
during summer months and compare to winter
months. There is high significant elevation in the
concentration of vitamin D in summer, (25.34 £ 8.2) ,
as compare with winter status, (14.5 £7.2).

Table (6) The mean and standard deviation of Vitamin
D concentration in normal healthy subjects according to

season.
Variables Mean+SD | P value
January 15.76+7.2
February | 12.94+6.3
March 10.67+7.8
August 14.7+7.1
September | 15.8+8.4
October 19.5+9.5
Winter 14.5+7.2 0.01
Summer 25.34+8.2

Discussion

In the present study, there is significant reduction of
vit. D measurements of female T2DM, (12.97+8.9) as
compared with control subjects, (18.95 +7.1).

Vitamin D reduction could be due to long periods of
indoor especially at summer months and decrease
exposure to sun lights and low consumption of
vitamin D rich foods in addition to absence of foods
fortified with vitamin D (e.g cereals), and also could
be due to wearing Hijabs and Abayah that cover large
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parts of the body and frequent use of sun screens also
considered as an important cause [33].

The mechanisms for increased insulin resistance in
vitamin D insufficiency have not been fully
elucidated. Many tissues and cells including the b
cells of the pancreas express 1-OHase and can
produce 1,25-dihydroxy vitamin D. The b cells have a
vitamin D receptor, which may improve insulin
secretion and production and an increase in serum
25(0OH)D3 levels leads to reduction in b-cell glucose
insensitivity and increases Phase 1 and 2 of insulin
secretion after a glucose challenge [9,22]. Vitamin D
can also affect insulin secretion by increasing the
intracellular  calcium  concentration via the
nonselective voltage-dependent calcium channels
[23].

In clinical studies, vitamin D deficiency has been
shown to cause impairment of insulin secretion and
an increase in insulin resistance among patients with
T2DM [3].

Previous studies revealed that the number of cases
having vitamin D deficiency and insufficiency were
significantly  higher than that of controls.
Hypovitaminosis D and sub-normal were found to be
more prevalent among type 2 diabetic patients,
[12,13,14].

Also, Previous study was done in Gaza strip on
T2DM done by Abed El-Raoof ,(2014) they found
the mean level of vit.D was significantly reduced in
T2DM patients cases in comparison to control
healthy persons of same age and gender, (25.9 £11.0
vs. 34.6+13.8 ng/dl, P=0.01), [15].

The present result showed that significant reduce in
the mean level of vit.D in patients sera. This means
vitamin D levels deficiency are linked to type 2
diabetes. Such finding is in agreement with that
demonstrated by , [ 14,15].

Vitamin D play apart in the type 2 diabetes
pathophysiology is an important issue in a network of
interacting scientist.  Specific interactions are
suggested to describe how T2DM is encouraged by
hypovitaminosis D. The vitamin D receptors (VDRS)
are highly expressed in adipose, pancreatic tissues,
and perhaps in a muscle cells [17,18].

Insulin production by beta-cell of langerhance in the
endocrine part of pancreas is directly modulated by
effect on the nuclear VDR, which also regulates
genes affecting insulin synthesis [19].

Vitamin D can also act indirectly on the control of
diabetes by acting on osteoblast to stimulate the
formation of osteocalcin hormone. The high increase
in osteocalcin formation appears to maintain glucose
levels within certain range triggering insulin impulses
from cells of langerhance [20,21].

Shanthi et al. (2012) investigated that the clinically
meaningful associations which implicated low serum
levels of vitamin D with impaired diabetic control in
type 2 diabetes. The serum vitamin D and the HbAlc
levels were determined in 50 patients with type 2
diabetes, along with their (FBS), 2 hours after meal



Tikrit Journal of Pure Science Vol. 24 (2) 2019

blood sugar (RBS) and other parameters which were
required to assess the diabetic control were also
checked. The results revealed a trend towards an
inverse vitamin D- FBS (r=-0.090) and inverse
vitamin D- PPBS (r=-0.095) association. The lower
serum vitamin D levels were associated with the
higher HbA1c levels [ 22,23].

In the present study, in Table(3), vitamin D
concentration is significantly reduced in young age
of T2DM patients. In T2DM patients less than 18
years old have significant reduction in vitamin D
concentration, (13.78 £ 7.1), and in T2DM patients
between 18-40 years , in comparison with the older
age 42-50 years, (17.78 £ 6.4).

Also, in the present study, vit. D measurements are
significantly declined in patients with T2DM at age
the following, 21-30, 31-40 and 41-60 years, as
compare to control subjects, (Table 4).

Effects of vitamin D supplementation on glucose
homeostasis have been shown in numerous studies
Study done by Talei et al (2012) suggested that the
insulin resistance appears to be decreased in T2DM
patients who had received vitamin D. Von Hurst
(2009) showed that vitamin D supplementation
significantly improved. insulin sensitivity and insulin
resistance [25]. There are some mechanisms for the
effects of vitamin D presence of vitamin D receptors
on pancreatic B cells, Vitamin D activating la
hydroxylase is expressed in pancreatic B cells,
presence of vitamin D response element in the insulin
gene, presence of vitamin D receptor in skeletal
muscle and the fact that 1,25 (OH)D increases
transcription of insulin receptor genes, and also
suppresses the renin gene reducing hyperglycemic-
induced increases in renin levels in pancreatic B cells
and blockade of renin-angiotensin has been proposed
as a novel target for diabetes treatment[26].

Protective effects of vitamin D on diabetes, may be
due to well-known effects of vitamin D such as its
anti-inflammatory properties, its effects on calcium
and phosphorus metabolism and regulation of the
insulin receptor gene. It seem s that vitamin D
increases in calcium content of the cells, which in
turn leads to increased transport of glucose into the
muscle. Vitamin D also regulates nuclear PPAR

important role in the insulin sensitivity. Vitamin D
deficiency is associated with increases in
inflammation the expression of pro-inflammatory
cytokines involved in

insulin resistance such as interleukins, IL-1, IL-6,
TNF-a also down regulates NF-Kb (Nuclear factor)
activity [19,26].

Previous study found that Vitamin D status is
significantly reduced in young females patients in
comparison to younger , (16). Also, the prevalence of
vit. D deficiency (53.25) is higher in young pregnant
(age 20-34 years) had significantly ( p-value =0.029)
with older women (35-49 years), 38.2%, [21,27,28].

In the present study, table (5) shows that the mean
and standard deviation of vit. D concentration in a
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patients with GDM and normal healthy female. There
is significant reduction in the concentration of
vitamin D in the sera of women patients suffering
from GDM, (10.3 £ 5.4) as compared with control
subjects, (18.95 £ 7.1).

The pathophysiology behind the development of
GDM is not fully understood, but the maternal
changes in metabolism are substantial during
pregnhancy. The glucose metabolism changes to meet
the nutritional demands of the mother and fetus
[24,25,26,27].

As the prevalence of GDM which ranges from 2% to
20% depending on the populations is increasing
worldwide, and risk for developing DM in the
postpartum 10 to 20 years is substantial (35-60%),
the interest in GDM is growing rapidly. There are
several evidences supporting a role for vitamin D in
developing glucose intolerance and type 2 DM.
Potential mechanisms of effects of vitamin D on
glucose metabolism are as follows; the binding of
active form of vitamin D to vitamin D receptors
(VDR) on pancreatic beta-cells, the expression of 1-
a-hydroxylase in pancreatic B-cells, insulin secretion
and sensitivity by regulating extracellular calcium
and calcium flux through the pancreatic B-cell, the
presence of vitamin response element in the human
insulin gene promoter, the effects on stimulating the
expression of insulin receptor and the effects on
systemic inflammation by modulating the effects of
cytokines for beta cell function, since insulin
resistance (IR) and B-cell apoptosis could be induced
by systemic inflammation[28,29,30].

In present study, there is high significant elevation in
the concentration of vitamin D in summer, (25.34 +
8.2) , as compare with winter status, (14.5£7.2). table
(6) shows Difference between the two groups with
seasonal variation due to high amount of sun
exposure in summer in our country and the sun
approximately over the head, and there are more UV-
B radiation which is important in photosynthesis of
vitamin D from fat under the skin or from 7-
dehydrocholesterol. The decrement of vitamin D
level in winter is no doubt attributable to the low sun
ray in this season [31].

Sunlight is an important to skin production of vitamin
D Environmental conditions where sunlight exposure
is limited may reduce this source of vitamin D .The
amount of vitamin D produced in the skin varies
depending on the time of the day, season, and
latitude. Hormones defined as the chemical
substances that are made by one body organ to
influence another. Vitamin D was originally thought
to be a hormone rather than vitamin. This because
vitamin D works just like hormone. Some vitamin D
[31,32].

precursor compounds in the skin when exposed to the
ultraviolet rays of the sun, they change their chemical
structures and go back into the blood stream, so that
sunlight exposure is the factor that influence the
synthesis of vitamin D. The longer exposure to
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sunlight, in early morning (sun rise to 11:00 a.m.) or
late afternoon (3:00 p.m.) is believed to be reasonably
safe .Geographic location and seasons of year affect
vitamin D Production, In winter people have less sun
exposure and the sun is at an angle that limits the
amount of ultraviolet light UV-B) radiation that hits
the earth[32,33].

Many people leave for work early in the morning,
return home after dark, and drive to and from work,
so that, during winter, they have limited sunlight
exposure for five out of every seven days. In general,
cutaneous synthesis provides most of vitamin D
needs to the body (80%-100%), and with adequate
sunlight exposure dietary vitamin D may be
unnecessary. Vitamin D stored in the adipose tissue is
available during the winter, when sunlight exposure is
minimal. Most of people, who don’t allow more UV-
References

[1] A.V.Scwartz, et al. (2011). Cummings Older
women with diabetes have an increased risk of
fracture: a prospective study. J Clin. Endocrinol
Metab, 86: 32-38.

[2] Al-Horani H, Wael AD, Eyad M, et al .(2016).
Nationality, gender, age, and body mass index
influences on vitamin D concentration among elderly
patients and young lIraqi and Jordanian in Jordan.
Biochem Res Int. Available from:
https://doi.org/10.1155/2016/8920503.12. Gallagher
JC. Vitamin.

[3] Golbahar J. et al. (2014). Predictors of vitamin D
deficiency and insufficiency in adult Bahrainis: a
cross-sectional study. Public health nutrition. Apr
1;17(04) :732-8..

[4] Calvo MS, Whiting SJ, Barton CN.(2005).
Vitamin D intake: a global perspective of current
status. J. Nutr , 135(2), 310-316.

[5] Al-Timimi DJ, Ali AF.(2013). Serum 25(OH) D
in diabetes mellitus type 2: relation to glycaemic
control. J Clin Diagn Res, 7(12):2686-88 .

[6] Kostoglou - Athanassiou |, Athanassiou P,
Gkountouvas A, Kaldrymides P. (2013). Vitamin D
and glycaemic control in diabetes mellitus type 2.
Therapeutic Advances in  Endocrinology and
Metabolism, 4(4):122-128

[7] Jain, R. et al .( 2012). Association of vitamin D
receptor gene polymorphisms with insulin resistance
and response to vitamin D. Metabolism, 61 (3), 293—
301.

[8] Hartling, L.et al.(2012). Screening and diagnosing
gestational diabetes mellitus. 210 pp. 1-327.

[9] Amit V, Vadana K, Neeraj K, Preeti K. (2014).
Vitamin D and Diabetes: A New Horizon, Acta
Medica International,1(2): Jul — Dec,136-168.

[10] Triunfo S., Lanzone A., Lindgvist P. G.(2017).
Low maternal circulating levels of vitamin D as
potential determinant in the development of
gestational ~ diabetes  mellitus.  Journal  of
Endocrinological Investigation. 40(10):1049-1059.
doi: [10]1007/s40618-017-0696-9.

27

TJPS

B to reach their skin, have to take vitamin D by diet
[34].

The present study concludes the followings;

1- 1-There is significant reduction in vitamin D
measurements in female patients with T2DM serum
samples .

2- 2-Vitamin D measurements are significantly
reduced in serum of women with GDM, as compare
with control subjects.

3- 3-summer samples showed higher measurements
of vitamin D than in winter.

Also , this study recommend the followings;

A-To do more studies on the vitamin D levels in
pediatrics patients with diabetes mellitus.

B-To give vitamin D. supplementations for the
diabetic patients including gestational diabetes.

[11] Aghajafari, F. et al .(2013). Association between
maternal serum 25-hydroxyvitamin D level and
pregnhancy and neonatal outcomes: systematic review
and meta-analysis of observational studies. BMJ,
346: f1169.

[12] Djalali, M. et al.(2013). Vitamin D Status of
Type 2 Diabetic Patients Compared with Healthy
Subjects in the Islamic Republic of Iran. Journal of
Eastern Mediterranean Health, (9): 1-6.

[13] Nasri. H, Behrad M. S, Maghsoudi R. A.(2014).
Efficacy of supplementary vitamin D on
improvement of glycemic parameters in patients with
type 2 diabetes mellitus; a randomized double blind
clinical trial. Journal of Renal Injury Prevention,
3(1): 31-34.

[14] Taheri Ehsaneh, Saedisomeolia Ahmad, Djalali
Mahmoud.(2012). The relationship between serum
25-hydroxy vitamin D concentration and obesity in
type 2 diabetic patients and healthy subjects. Journal
of Diabetes & Metabolic Disorders, 11:16-23.

[15] Abed EI-Raoof D. M. (2014).Serum Vitamin D
Level in Type 2 Diabetic Patients from. M.Sc. thesis,
Gaza university, Gaza Strip, Plastine:

16. Xiaoning Yan.( 2014). Vitamin D status and its
relation to metabolic syndrome. M.sc thesis submitted
to Massey university, New Zealand.

[17] Battista, M. C. et al. (2014). Lower vitamin D
levels at first trimester are associated with higher risk
of developing gestational diabetes mellitus. Acta
Diabetalogica, 51(4): 609-616. Doi: 10.1007/s00592-
014-0564-4.

[18] Wagner, R. et al. (2013). Family history of
diabetes is associated with higher risk for prediabetes:
a multicentre analysis from the German Center for
Diabetes Research. Diabetologia, 56(10): 2176-2180.
[19] Wolden-Kirk, H.; Overbergh, L.; Christesen,
H.T.; Brusgaard, K.; Mathieu, C. (2011). Vitamin D
and diabetes: Its importance for beta cell and immune
function. Mol. Cell. Endocrinol, 347:106-120.

[20] Hummel, D. et al.(2014). The vitamin D system
is deregulated in pancreatic diseases. The Journal of



Tikrit Journal of Pure Science Vol. 24 (2) 2019

Steroid Biochemistry and Molecular Biology, 144
(B): 402-409.

[21] De-Regil L. M., Palacios C., Lombardo L. K.,
Pena-Rosas J. P.(2016). Vitamin D supplementation
for women during pregnancy. Cochrane Database of
Systematic Reviews. (1, article CD008873) doi:
10.1002/14651858.CD008873.

[22] Lee, B.K. Park, S.M. Kim, Y.H.(2012). Age and
gender specific associations between low serum 25-
hydroxyvitamin D level and type 2 diabetes in the
Korean general population: analysis of 2008-2009
Korean National Health and Nutrition Examination
Survey data. Asian Pac Journal Clinical Nutrition,
21(4):536-546.

[23] Gulseth H. L., Gjelstad I. M., Birkeland K. I.,
Drevon C. A.(2013). Vitamin D and the metabolic
syndrome. Current Vascular Pharmacology, 11(6):
968-984. doi:

10.2174/15701611113119990169 .

[24] Angueira AR, Ludvik AE, Reddy TE, Wicksteed
B, Lowe WL, Jr., Layden BT.(2015). New insights
into gestational glucose metabolism: lessons learned
from 21st century approaches. Diabetes, 64(2):327-
34.

[25] Eggemoen A. R., Jenum A. K., Mdala I.,
Knutsen K. V., Lagerlov P., Sletner L.(2017).
Vitamin D levels during pregnancy and associations
with birth weight and body composition of the
newborn: a longitudinal multiethnic population-based
study. British Journal of Nutrition, 117(07):985-993.
doi: 10.1017/s000711451700068x.

[26] Kramer, C. K. et al.(2014). Vitamin D and
parathyroid hormone status in pregnancy: effect on
insulin sensitivity, B-cell function, and gestational
diabetes mellitus. The Journal of Clinical

28

TJPS

Endocrinology & Metabolism, 99(12):4506-4513.
doi: 10.1210/jc.2014-2341. .

[27] O'Brien E. C. et al .(2017). McAuliffe F. M.
Season and vitamin D status are independently
associated with glucose homeostasis in pregnancy.
Nutrition & Metabolism. 14(1):p. 50. doi:
10.1186/512986-017-0203-5. .

[28] McLeod D. S. et al .(2012). Associations of
serum vitamin D concentrations with obstetric
glucose metabolism in a subset of the Hyperglycemia
and Adverse Pregnancy Outcome (HAPO) study
cohort. Diabetic Medicine, 29(8):199-e204.

[29] Bo S, Menato G, Lezo A, et al.(2011).Dietary fat
and gestational hyperglycaemia. Diabetologia, 44:
972-8.

[30] Haidari, F; Jalali, MJ., Shahbazian, N.(2016).
Comparison of Serum Levels of Vitamin D and
Inflammatory Markers Between Women With
Gestational Diabetes Mellitus and Healthy Pregnant
Control. Journal of Family and Reproductive Health.
10(1): 1-8.

[31] Pittas, A.G et al. (2007). The role of vitamin D
and calcium in type 2 diabetes. A systematic review
and meta-analysis. J Clin Endocrinol Metab, 92:
2017-2029.

[32] Reeder Al, Jopson JA, Gray AR.(2012).
“Prescribing sunshine”: a national, cross-sectional
survey of 1,089 New Zealand general practitioners
regarding their sun exposure and vitamin D
perceptions, and advice provided to patients. BMC
Fam Pract,13:85. doi: 10.1186/1471-2296-13-85.
[33] van der, R. H. Coebergh JW, de Vries E.(2013).
Is prevention of cancer by sun exposure more than
just the effect of vitamin D? A systematic review of
epidemiological studies. Eur J Cancer. 49(6):1422—
36.



Tikrit Journal of Pure Science Vol. 24 (2) 2019 I JP S

l.g.ﬁj&‘g Gllaal) e cluadlly L..SJSAAJIJ Gllaall sludll gAl D wu:\ﬂ Gl ghlacal 43 l2a :\a.ubé

daax daaa galgllne

bl ¢ copSs v oS deala ¢ bl LS ¢ dadidll £
oeidlall
D el dase ,dusasiil) Gsdll 2aY) L6 cind Joonad U disas DA e alall b iy (538 Osasp 58 D ualid :daskal)
AV Gan A laliy D3 cpalid 5 D2 cpalid ol Cilatiag daadsY) (s 6 Lad
by clihall el e (@Sl Gubian il paply S playe (A D elid Gl o AR ) Al o2 cigs
Auhl 8 Ll jae b ae lapas QU aid) Jpeads D oppalid Slysine cp 2D
eyl QL) sans (8 2018 ale Glas 0o d5¥) a Capainly 2017 ple (o @l e Aoy (8 L Dolaally Leasansd 3 Al o8
elae DB ) g 5 385 Al o3 3 elall e 163 Ghla L 3hall st eD0)S Aiae 3 Aaldl) ciladivall aa) b Gua)lal
51 Lo Aades el 82 L el (e 163 adoaes duhall o3a b pSliall ajsh o5 - (Sl gubeaddl jts @Sl (age b els
O 60 Omelid S (glaal) Cabatls Jandll L daall (5 cllas dala syl 0dl5 S g5l (e (@Sl o)y dslian il ol
Bhudl de sans pe ARall SBI (S els (e Gsilen Al (ayall dhas (A age Olal 35ag
e 45l dalsall lall SISy Y (oSl el cblad) cludll € IS8 i D pelid Slisie ol Aubal) 238 (e geiied
hud) dc sena

29



