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Chapter One: Introduction 1

1.1. Introduction

Type 2 diabetes mellitus (T2DM) is the most prevalent type of
diabetes, constituting up more than 90% of cases worldwide (International
Diabetes Federation, 2021). T2DM is a group of metabolic diseases as a
result of defective insulin secretion, action, or both. These disorders can
have detrimental effects affected by very complex interactions with
environmental and genetic factors(Mandal, 2020). T2DM is no longer a
modest disease of old age, but a serious cause of morbidity and mortality in
young and adult individuals (Magliano et al., 2020). According to the
International Diabetes Federation (IDF), a million individuals aged 18 to 99
have diabetes (Cho et al., 2018). T2DM may reduce life expectancy by up

to ten years(Einarson et al., 2018).

Therefore, screening by HbA1C can be an efcient way to diagnose
the diabetic (Marrano et al., 2023). The probability of frequent
polymorphisms that affect the expression of genes from the same or
different causal pathways is linked to a higher risk of developing complex
types of T2DM. Diabetes has been associated to more than 1240 gene loci
in humans (Banerjee and Saxena, 2012). There may be a connection
between metabolic syndrome and diabetes due to persistent inflammation in
T2DM is linked to innate immune system dysfunction. T2DM, which is
characterized by chronic hyperglycemia and a metabolic problem that is
pro-inflammatory, may cause patients to have elevated levels of cytokines
in their blood, which would suggest that inflammation plays a causal role in
the etiology of the disease (Girard and Vandiedonck, 2022). Cytokines are
important mediators of immune and inflammatory immune responses
(Hamid et al., 2016). LIF at first known as leukemia inhibitory factor. It is
an IL-6 family pleiotropic cytokine that is highly expressed in a variety of

tissues (Jorgensen and. de la Puente, 2022). LIF binds to a receptor complex
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consisting of gp130 and LIFR, both of which are constitutively associated
with receptor-associated JAK molecules, particularly JAK1. also induces
the expression of suppressor of cytokine signaling 3 (SOCS3) (Zhang et al.,
2021). This inhibits entire signaling cascades by binding to JAK1 and
gpl130 and causing their ubiquitination and destruction (Kershaw et al.,
2013).

Interleukin-1B (IL-1B), a pro-inflammatory cytokine that affects
essential metabolic functions like insulin secretion and B-cell apoptosis. IL-
1B the most studied member of the IL-1 family due to its function in the
mediation of auto-inflammatory disease and soon emerged as a key player

in inflammatory process control (Alfadul et al., 2022).

It has been noted that IL-1p is an important player in B-cell
destruction. B-cell macrophages are the main contributors to IL-1P
production. IL-1p levels, being a potent pro-inflammatory driving cytokine,
Is kept under strict regulation by IL-1 receptor antagonist (IL-1Ra)
(Margaryan et al., 2020).

Interleukin-37(1L-37) is a newly discovered cytokine in the IL-1
family that has been shown to have wide protective benefits against
inflammatory  disorders, autoimmune diseases, and cancer. Pro-
inflammatory stimuli cause immune and non-immune cells to generate the
IL-37 precursor. Caspase-1 cleaves and activates IL-37 intracellularly, and
its mature form binds to Smad3; this complex translocates into the nucleus
where it suppresses cytokine synthesis, consequently reducing inflammatio
(Abulkhir et al., 2016; Su and Tao, 2021).

Extracellularly, IL-37 form a complex with IL-18Ra and IL-1R8
(previously IL-1R8 or SIGIRR) that transduces anti-inflammatory signals
by the suppression of NF-kB and mitogen activated protein kinase (MAPK)
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pathway (The et al., 2023). IL-37 reduces the expression of various pro-
inflammatory cytokines in favor of the expression of anti-inflammatory
ones during inflammation by regulating macrophage polarization, lipid
metabolism, and inflammasome function (Yan et al., 2019; Cavalli et al.,
2021). IL-37 not only modulates innate and acquired immunity, but it also
Improves immunosenescence associated with older. Finally, because it is
abnormally expressed in individuals with inflammatory disorders,
autoimmune diseases, and cancer, 1L-37 may have the capacity to reduce
excessive inflammation; hence, it may be employed as a marker for several

types of diseases (Su and Tao, 2021).
1.2 Aims of the Study

The current study aims to support the association between the LIF
and LIFR genes with Type 2 diabetes mellitus by the following steps:

e Detecting genetic variations in the LIF and LIFR genes

e Evaluating the relationship between the polymorphism of the LIF
and LIFR genes and T2DM

e Evaluating the expression of the genes LIF and LIFR

e Evaluating the expression of the genes IL-1B and IL -37
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