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Abstract

Background: The prevalence of obesity continues to rise in both

developed and developing nations. An association between iron status

and obesity has been described in children and adults. Findings from

recent reports suggest that body mass index and inflammation predict iron

absorption and affect the response to iron fortification; a relationship that

may be mediated by hepcidin. Aim of the work: The aim of this work

was to determine iron status in obese adolescents. It aimed also to study

the relation between serum hepcidin level and both iron as well as high

sensitive CRP status in obese adolescents. Subjects and Methods: this

work was conducted on 80 adolescents aging 12-14 years old, divided

into two groups; obese and non obese. All children were subjected to full

medical history taking, dietetic history, anthropometric measurements,

determination of haemoglobin, serum iron, total iron binding capacity,

transferrin saturation and serum ferritin, soluble serum transferrin

receptor, hs- C-reactive protein and serum hepcidin. Results: Cases

showed significantly lower levels of haemoglobin, serum iron, serum

ferritin and transferrin saturation when compared to control group.

Significant higher diastolic blood pressure, higher mean TIBC ,  sTfR,

serum hepcidin and  hs –CRP were also found. Serum hepcidin level

correlated positively with BMI and hs- CRP, but negatively with iron

level in obese group. Conclusion: Results of the present study appear to

strengthen the hypothesis that obesity, as a low grade inflammation state,

stimulates the production of many inflammatory markers such as CRP

which can up-regulate hepcidin synthesis by adipocytes. As a result,

increased hepcidin levels may lead to poor iron status in obesity.
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Introduction

Nutrition in childhood has a significant impact on lifelong health.

Obesity and iron deficiency are two of the most common nutritional

disorders worldwide (Harris, 2004) .

Obesity, a disease defined by an excess accumulation of body fat

to the extent that health is adversely affected has become a global public

health concern ( WHO ,2000 ) .

Obesity is diagnosed by body mass index equal to or greater than

95th percentile for age and sex in a given population where BMI is

calculated by dividing the weight in kilograms by the height in meters

squared BMI = Weight ( kg ) / Ht ( m2 ) ( Washington ,2005 ) .

D The prevalence of childhood overweight and obesity is increasing,

with the worldwide prevalence having doubled or tripled in industrialized

countries over the past few decades (Wang & lobstein, 2006).

The same trends have been observed in developing countries , for

example in Egypt , studies have found that the prevalence of childhood

obesity increased markedly as El Damatti et al ( 1996 ) reported a

prevalence rate of over weight and obesity to be 13.4 % and 6.7 %

respectively , Hafez et al ( 2000 ) reported prevalence rate  to be 14 %

and 7 % respectively while Mansour et al ( 2004 ) reported prevalence of

overweight and obesity to be 14 % and 11 % respectively .

Iron deficiency continues to be the most prevalent single

micronutrient deficiency disease in the world, affecting billions of people

(Stoltzfus, 2001).

The development of iron deficiency occurs in stages, beginning

with the depletion of iron stores, followed by diminished iron transport,

and finally the depletion of iron-containing proteins and enzymes,



Introduction

٢

including hemoglobin, which results in iron deficiency anemia

( Celsing ,1986 ) .

Data from the third National Health and Nutrition Examination

Survey (NHANES III) ,1988-1994 determined that overweight American

children were twice as likely to be iron deficient than normal-weight

children (Nead et al.,2004 ) .

The association between iron status and obesity is one that should

be explored , as obesity and iron deficiency are diseases that continue to

evolve worldwide, and both have significant public health implications

(McClung and Karl, 2009 ) .

A number of different factors have been typically proposed to

explain the association between iron deficiency and obesity. Eating

unbalanced meals e.g. low cost fast food that are particularly rich in

carbohydrates and fat but contain a low quantity of essential nutrients

such as iron has been claimed as the most important cause for this

association (Seltzer & Mayer, 1963).

Radically changing this sound point of view, a recent study

investigating the intake of heme and non heme iron in a convenience

sample of more than 200 obese subjects showed that differences in iron

intake , or of dietary factors known to affect iron absorption , were not

associated with the lower serum iron concentrations found in obese

patients ( Menzie et al.,2008 ) .

Adipose tissue is now recognized as an endocrine organ that can

contribute to the inflammatory process by secreting pro-inflammatory

cytokines, also named adipokines, and the resulted inflammatory state

may have an important pathogenic role in some obesity-related

co morbidities (Nathan, 2008).

Some studies have recently supported the idea that iron deficiency

could represent one of the co morbidities associated with the typical


