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Introduction & Aim of the work

INTRODUCTION

Diabetic nephropathy is a major complication of diabetes
mellitus. Many studies have shown that in many regions of the
world, including Egypt, diabetic nephropathy is the main cause
of end-stage renal disease (Ritz et al., 1999; Lee, 2003; Afifi et
al., 2004).

The high blood glucose concentration in patients with
diabetes mellitus leads to abnormally high incidence of protein
glycation. Post-translational modification of hemoglobin by
non-enzymatic glycation occurs in the circulating red blood
cells. Determination of glycated hemoglobin in diabetic patients
is currently acknowledged as the most reliable indicator for
assessment of retrospective glycemic control and the planning
of clinical management (Bernstein, 1987; Shojania et al.,
2006; Guerin et al., 2007; Nicholls et al., 2008; Mannucci et
al., 2009; Selvarai et al., 2009).

Non-enzymatic carbamylation of hemoglobin is another
type of post-translational modification, caused by blood urea.
Impaired kidney function has always been associated with
increase in blood urea concentration and carbamylation of
proteins (HOrkko et al., 1992; Horkko et al., 1994; Balion et
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al., 1998; Berlyne, 1998). It has been documented that
carbamylation contributes to uremic toxicity and that
carbamylated proteins are implicated in the atherogenesis of
chronic renal failure (HOorkko et al., 1994; Roxborough and
Young, 1995).

Carbamylated hemoglobin is the most simple, useful and
reproducible index for measuring the carbamylation reaction in
vivo. Its level reflects the intensity of uremic toxicity and it has
a role in the clinical management of patients with renal failure
similar to the way glycated hemoglobin is used in the
monitoring of diabetic patients (Fllckiger et al., 1981; Oimomi
et al., 1984; Davenport et al., 1993; Frazao et al., 1995;
Davenport et al., 1996; Han et al., 1997; Tarif et al., 1997).

Since both carbamylation and glycation reactions involve
the free amino groups of the protein, especially the terminal
valine residues in the case of hemoglobin, the possible
interference of the two reactions should be considered
(Hammouda and Mady, 2001; Szymezak et al., 2009). Would
the Kinetics of carbamylation remain the same in the presence
of high blood glucose concentration, and would the glycation
Kinetics be the same in presence of high blood urea
concentration? In this study, we tried to find an answer for the

previous question. This is particularly important when
2
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managing diabetic patients with chronic renal failure as in these
patients; two related problems are monitored with two

parameters that might be affected by each other.
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AIM OF THE WORK

The aim of this work is to quantify the effect of
hemoglobin  glycation on the measured carbamylated
hemoglobin and the effect of hemoglobin carbamylation on the
measured glycated hemoglobin in hemoglobin obtained from
normal subjects and incubated with varying concentrations of

glucose and urea.




Review of Literature

DIABETES MELLITUS (DM)

Diabetes is a metabolic disorder characterized by
resistance to the action of insulin and/or insufficient insulin
secretion (Longo et al., 2002).

The estimated number of adults with diabetes in the
world will rise from 135 million in 1995 to 300 million in year
2025 and the prevalence in the world is expected to rise from
4% to0 5.4% by the year 2025 (Ltief et al., 2003). It is estimated
that by the year 2030, Egypt will have at least 8.6 million adults
with diabetes. Diabetes is the eleventh most important cause of
premature mortality in Egypt, and is responsible for 2.4% of all
years of life lost. Similarly, diabetes is the sixth most important
cause of disability burden in Egypt (Shaw et al., 2010).
Etiologic classification of diabetes mellitus: (ADA,
2011).

I. Type 1 diabetes which results from B-cell destruction,
usually leading to absolute insulin deficiency. It
includes immune-mediated and idiopathic diabetes.

Il. Type 2 diabetes (may range from predominantly insulin

resistance with relative insulin deficiency to a




