University of Mosul

College of Pharmacy

p—
; qﬁ/ﬂ'ﬁ_“&gprvuﬂ\fﬂ%) b

Study of the Relationship between Some Glycemic
and Lipid Profiles with Vitamin D Level and Vitamin
D Receptor Polymorphism in Patients with Insulin

Resistance

A thesis

Submitted to the Council of the
College of Pharmacy / University of Mosul
As a partial Fulfillment of the Requirements for the Degree of Master of
Science in Pharmacy

By
Farqad Karim Ismail Hasson

(B.Sc. Pharmacy 2007)

Supervised By
Supervisor Co-Supervisor
Asst. Prof. Dr. Mohammed KJ Alnori Asst. Prof. Dr. Mohammed A. Ajeel
Ph.D. in Clinical Biochemistry Ph.D. in Animal Physiology

1446 A.H. 2024 A.D.



Abstract

Background: Vitamin D represents important fat soluble biomolecules.
In addition to the great role this vitamin is playing in bone homeostasis and
maintenance of normal bone architecture, its seems that, vitamin D have
additional impacts in different metabolic aspects. It also has a role in
inflammatory response, metabolism and energy production, processing of
nutritional products. The downstream reactions at subcellular levels involved

vitamin D either directly or indirectly.

Aim of the study: The present study was designed to examine the levels
of vitamin D in patients with insulin resistance (diabetes, metabolic
syndrome, and obesity). The current study also sought to culminate the
association of vitamin D with metabolic molecules (glycemic and lipid
parameters) alongside characterization of distinctive proteins involved in
insulin response to glycemic changes as an assistant protein, namely N-
acetyltransferase-2 (NAT?2), Insulin receptor substrate-1 (IRS1), and Insulin
growth factor-1 (IGF1). Characterization of gene sequencing of vitamin D

receptor (VDR) polymorphism.

Materials and methods: A total of 73 participants were acknowledged
to enroll in the present study and sub-classified into 4 groups; control group
(n=18), diabetic group (n=20), metabolic syndrome group (n=20), and obese
group (n=15). Once recruited, demographic parameters were collected using
previously prepared questionnaire. Blood samples withdrawn and divided into
2 parts; one whole blood and one for serum separation. The serum was used
to quantify glucose, insulin, vitamin D, and lipid parameters. Whole blood
was pelleted and RNA eluted and used for genomic analysis using PCR to
quantify gene copy of NAT2, IRS1, and IGF1 and PCR electrophoresis
conducted for gel visualization. DNA extracted for VDR polymorphism of
Taql, Apal, and Fokl.
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Results: Analysis of results revealed that the concentration of vitamin D
(IU/L) in diabetic [16.5+4.4], metabolic syndrome[18.6+3.4], and obesity
[14.1+4.8] were significantly (P<0.05) lower than that of the control group
[25+5.1]. This changes in vitamin D serum concentration were reciprocally
associated with modulation of glycemic and lipid parameters. The results of
gene analysis revealed that the fold of change of gene copy of NAT?2 is higher
in studied groups, with being highest in metabolic syndrome . However, IGF1
fold of change of gene copy is higher in obese group. The results also
demonstrated that the fold of change of gene copy of IRSI is the highest in

metabolic syndrome.

The Taql gene sequence of the VDR demonstrates a nucleotide
distribution that is typical of genomic DNA, with a slight preference for
guanine (G) and cytosine (C) over adenine (A) and thymine (T). The G-C
content surpasses the A-T content, resulting in an A-T/G-C ratio of 0.74. The
number of transitions (42) and transversions (68) provides insights into the
mutational landscape of the gene. Transitions, which involve a purine-to-
purine or pyrimidine-to-pyrimidine change, were less frequent than

transversions, which involve a purine-to-pyrimidine or vice versa substitution.

Conclusion: Vitamin D has been shown to be significantly reduced with
insulin resistance. This alterations were also shown to have an impact on
metabolic parameters rendering body to be susceptible to various challenges
of insulin resistance. Moreover, insulin responsive genes were also altered
into significant levels and also insulin resistance was associated with VDR

polymorphism.
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