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Abstract

Background: Diabetic nephropathy is the most prevalent cause for end-
stage renal disease in the United States and the Western world.
In this disease, tubular injury and progressive interstitial fibrosis
contribute significantly to renal failure and predict progression to end-stage
renal disease. In early diabetic renal injury, there is podocyte drop-out which
iIs thought to cause glomerular proteinuria and subsequent diabetic
glomerular injury.
Different inflammatory molecules including pro-inflammatory cytokines
have been proposed as critical factors in the development of microvascular
diabetic complications including nephropathy.

Interleukin 10 (IL-10) polymorphic variants are linked with cytokine
production and are involved in many chronic inflammatory diseases,
including type 2 diabetes mellitus .

Aim of work: Analysis of IL-10 gene polymorphisms and study their
possible association with IL-10 gene expression involved in the progression
of diabetic nephropathy in type 2 diabetes mellitus .

Methods: For all subjects, IL-10 plasma levels (by ELISA), IL-10 — (-592)
gene polymorphism (by PCR) were investigated.

Results: we found that the highest levels of IL-10 were in diabetic patients with
nephropathy followed by diabetic patients without nephropathy with the lowest
levels in normal healthy subjects. Also we found that there is an increase in the
frequency of IL-10-(-592) AA genotype in diabetic nephropathy patients with a
significant increase in A allele distribution in them compared to diabetic patients

without nephropathy and healthy control subjects.

Conclusion: IL-10 and its gene polymorphism play an important role in the
progression of diabetic nephropathy.

Keywords: Type 2 diabetes, diabetic nephropathy, interleukin-10,
polymorphism.
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Introduction

The prevalence of diabetes mellitus and its clinical complications are
increasing rapidly worldwide. Diabetic nephropathy is a major cause of
sickness and death in persons with diabetes; it is the leading cause of renal

failure (American diabetic association, 2009).

Type 2 diabetes mellitus (T2DM) is recognized as one of the most
common causes of end-stage renal disease (Freedman et al., 1998).
However, factors initiating progressive renal failure in T2DM patients
remain largely unknown. In T2DM patients, a certain cytokine genotype is
associated with an increased susceptibility to diabetic nephropathy (DN) in
different countries (Ezzidi et al., 2009). Research has shown that ethnicity
greatly influences the distribution of genotypes and allele frequencies of

cytokine polymorphisms (Wan-Ju et al., 2010).

In Egypt, the prevalence of diabetic nephropathy as a cause of end-
stage renal disease (ESRD) increased from 8.9% of patients in 1996 to
14.5% in 2001. The mean age of diabetic nephropathy patients was higher
than that of patients with ESRD due to other causes. In addition,
mortality among diabetic patients with ESRD in Egypt is higher than
mortality for all other causes of ESRD which is probably related to the

well known cardiovascular complications of diabetes (Afifi et al., 2004).

Hyperglycemia and glomerular hypertension are the two main
initiating and progression factors thus far identified in the development of
nephropathy. Hyperglycemia probably acts via direct glucose toxicity,
glycation and increased flux through the polyol and hexosamine
pathways. It has been suggested that hyperglycemia-induced overproduction

of superoxide by the mitochondrial electron transport chain may be the
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fundamental abnormality stimulating these individual pathways
(Brownlee, 2001).

DN is the leading cause of ESRD. The pathogenesis of DN is
multifactorial and is aggravated by hyperglycaemia (Gross et al., 2005).
Previous studies indicated genetic predisposition to DN, evidenced by the
clustering of high urine albumin:creatinine ratio (ACR) cases among
diabetic families (Agius et al., 2006). While the exact mechanisms
involved in the development and progression of DN remain to be seen,
recent studies suggested the contribution of a chronic inflammatory state,
related in part to diabetic complications, to T2DM pathogenesis (Pickup,
2004). It was suggested that local inflammatory events, oxidative stress,
and excretion of proinflammatory cytokines mediated, at least in part, the
metabolic and haemodynamic abnormalities linked with diabetic

nephropathy.

DN is viewed as a state of low-grade chronic inflammation and role
for interleukin 10 (IL-10) in its pathogenesis was proposed (Mora and
Navarro, 2005). This was evidenced by the elevation in IL-10 levels in the
sera of T2DM (Wong et al., 2007) and type 1 diabetes (Mysliwska et al.,
2005), patients with nephropathy, and as IL-10 levels correlated with the
extent of renal damage in DN (Wong et al., 2007). This suggests that IL-10
promoter gene variants of chromosome 1g31-1g32 influence DN
development and progression by regulating IL-10 production (Mysliwska
et al., 2005).

Currently, reports on the association of cytokine genotypes with
cytokine phenotypic expression patterns of DN patients are still very

limited.



Aim of the work

Analyses of IL-10 gene polymorphisms and their possible association
with IL-10 gene expression to understand the role of genetics on
pathogenesis and clinical expression of diabetic nephropathy in type 2

diabetes mellitus.
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Diabetes Mellitus

Definition & Description:

Diabetes mellitus is a group of metabolic diseases characterized
by hyperglycemia resulting from defects in insulin secretion, insulin
action, or both (Wold, Ceylan-Isik and Ren, 2005). The chronic
hyperglycemia of diabetes is associated with long-term damage,
dysfunction and failure of various organs especially the eyes, kidneys,
nerves, heart, and blood vessels (American Diabetes Association,
2009).

The International Diabetes Federation estimates that the prevalence
of diabetes is higher in developed than in developing countries, but the
major increase in people with diabetes will occur in developing
countries. Type 2 DM is most common among the elderly people in the
developed countries, while most people with diabetes in developing
countries are middle-aged (45-64 years) (World Health
Organization, 2009). Furthermore, a sedentary lifestyle and a high-
carbohydrate diet are important risk factors (International Diabetes
Federation, 2009).

Chronic Complications of Diabetes Mellitus:

Chronic complications of diabetes mellitus are broadly divided
into two groups: namely macrovascular and microvascular

complications (Tooke, 2000).
A- Macrovascular Complications of Diabetes Mellitus:

Cardiovascular disease is the most important cause of
mortality and morbidity among patients with type 1l diabetes (Mitsuhashi

et al.,, 2002). Several of the known cardiovascular risk factors are



