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ABSTRACT

Background: Diabetes mellitus is a common health problem
of the world. Iron may be a part of the cause of the disease
and its Complications

Objectives: This study was designed to determine the
relationship between the levels of iron indices and diabetes
mellitus type 2. Type 2

Type of the study: Cross -sectional study.

Methods: diabetes mellitus is clinical condition
characterized by hyperglycemia due to the absolute or
relative deficiency of insulin. It is also followed by
pathological abnormalities like impaired insulin secretion,
peripheral insulin resistance, and excessive hepatic glucose
production. Although type 2 diabetes mellitus is a multiple
etiological disease, emerging scientific evidences show
there is somewhat related to the disease with iron
metabolism

Results: The study includes thirteen (15 female and 15
male) patient with Diabetes mellitus and (15 male and
15 female ) as the control. In the present study,
significantly increased (p< 0.05) At ferretin , iron,
transferitin, transferin saturated and significant decrease
(p<0.05) EIBS, TIBC .

Conclusions: These results suggest that the role negative of
increase iron in development Diabetes mellitus by a number
of mechanisms. .
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iabetes mellitus (DM) is a group of metabolic
Ddiseases characterized by hyperglycemia
resulting from defects in insulin secretion, insulin
action, or both. 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, that impose a tremendous
burden on individual with diabetes and on the health care
system (1). It is classified on the bases of pathogenic
process that leads to hyperglycemia. The two broad
categories of (DM) are designated type one (DM) and type
two (DM). Other forms of (DM) are also categorized
separately from these two types , and examples include
gestational diabetes, congenital diabetes due to genetic
defects of insulin secretion, cystic fibrosis-related
diabetes, steroid diabetes induced by high doses of
glucocorticoids, and several forms monogenic diabetes 2
The metabolic syndrome is closely linked to insulin
resistance and studies too tried to associate with iron
overload. Increased serum ferritin, reflecting body iron
overload, is often associated with measures of insulin
resistance, such as elevated blood glucose and insulin
levels. P Anemia is a frequent condition in patients with
Type 2 diabetes - |ron metabolism in diabetes has been
drawing interest. It is known that increased iron load is
present inType 2 diabetes. ! Iron metabolism is regulated
by hepcidin, a 25-amino-acid synthesized in the liver.
Under normal circumstances, hepcidin controls the efflux
of iron from duodenal enterocytes and macrophages 5]
Under chronic inflammatory conditions Such as those
observed in T2D, excessive cytokines such as IL-6 have a
core function in Hepcidin production. IL-6 acts directly on
hepatocytes to stimulate hepcidin production 6.

In recent years development of diabetes has been
predicted with increased iron stores which is protected
with iron depletion (7). Although the plasma concentration
of iron is low total body The iron content is approximately
4 games in which a significant amount of iron is stored as
ferritin and hemosiderin (8).

Methods : Thirty patients with Diabetes mellitus type 2 (15
female and 15 male ) and thirty normal (15 male and 15
female ) as control (normal) attendants in Al-Diwaniya
Teaching hospital of period between January 2015 to
December 2016 aged 18 to 74 years (median, 48.5
years) .The examination by specialist and their routine
laboratory investigations Blood was drawn from both
patients and controls Serum levels of iron were
estimated using the frozen calorimetric method B total
Iron Binding Capacity (TIBC) was estimated
colorimetrically by the following procedure 9 An excess
of iron is added to the serum iron to saturate the
transferrin. The unbound iron is precipitated with basic
magnesium carbonate. After centrifugation, the iron in the
supernatant was determined.Unsaturated iron-binding
capacity (UIBC), the amount of protein (apotransferrin) still
available to bind iron, can be estimated from the formula:
UIBC=TIBC - Serum iron. The ferritin quantitative kit
based on a solid phase enzyme-linke immunosorbent
assay (ELISA) was supplied by Monobind® Inc. USA. The
assay system utilizes one rabbit anti-ferritin antibody for
solid phase (microtitre wells) immobilization and a mouse
monoclonal anti-ferritin antibody in the antibody enzyme
horseradish peroxidase (HRP) conjugate solution.
Estimated Total Iron Body Stores (ETIBS) were calculated
using the following formula M. E7/BS (in umol) = (serum
ferritin in pg/L) * 143. Transferrrin saturation percentage
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(TS%) was calculated from the following equation 0,

7S%=  (Serum [Iron/TIBC)  *100% Transferrin
concentration can be calculated using the following
formula Transferrin Conc. (g/L) =S.lIron (umol/L)/
(TS%73.98) The formula is based on the maximal binding
of 2 mol Fe3+/mol of transferrin and a molecular weight of
79,570gm/mol for transferrin (13!, A statistical analysis was
made using SPSS, version10.0. (41

Results : In our study, we found significant increased (p<

0.05) level of serum iron and Transferrin saturation (%)
while significant decrease (p< 0.05) level of TIBC in
diabetic patients. The result was shown in table significant
decrease (p< 0.05) in Hemoglobin (Hb), packed cell
volume (PCV), Unsaturated iron-binding capacity (UIBC),
Estimated Total Iron Body Stores (ETIBS), Transferrrin
saturation percentage (TS%), Transferrin concentration
while The result was shown in table significant increase
(p< 0.05) in a concentration of Ferritin.

The table-1- showed Iron indices in patients with diabetes
mellitus type 2 and control

Iron indices Patients Group Control Group
with Type 2
diabetes
S.Ferritin 168+3.4* 164.34 +115.49
(pmol/L)
EIBS 9.2+2.4* 10.46+7.35
(mmol/L)
S. Iron 17.85 £6.52 15.8+4*
(umol/L)
TIBC (umol/l) 51+4.3* 56.19 + 10.76
TS% 32.91+£11.11 30+4.5*
Transferrin 0.13+0.55* 0.15+0.03
Conc. (g/L)
uiBC 37+5.1* 38.56 + 11.34
(umol/l)

Discussion : In recent years development of diabetes has
been predicted with increased iron stores which is
protective with iron depletion, Although plasma
concentration of iron is low total body iron content is
approximately 4 gm in which a significant amount of iron is
stored as ferritin and hemosiderin 15, this agree with study
condition. In fact iron level in serum is manifestation of
storage iron, ferritin and there is increasing evidence that
glucose metabolism is influenced by high ferritin level 16
.In the body. It has been observed frequent blood donation
improves insulin sensitivity 17. However, with the
discovery of novel genetic disorders of iron metabolism, it
is obvious that iron overload, irrespective of the cause or
the gene involved, results in an increased incidence of
type 2 diabetes. The role of iron in the pathogenesis of
diabetes is suggested by 7) an increased incidence of
type 2 diabetes in diverse causes of iron overload and 2)
reversal or improvement in diabetes (glycemic control)
with a reduction in iron load achieved using either
phlebotomy or iron chelation therapy a link has been
established between increased dietary iron intake,
particularly eating red meat and increased body iron

stores, and the development of diabetes. A causative link
with iron overload is suggested by of the improvement in
insulin sensitivity and insulin secretion with frequent blood
donation and decreased iron stores 18,19 . Iron excess
and oxidative stress mediate apoptosis of pancreatic islets
with a resultant decrease in insulin secretory capacity (20)
. The mechanisms for insulin resistance include the
possibility of iron overload causing resistance directly or
through hepatic dysfunction 21

Conclusion : The result of the study explained relationship
between iron overload and development induces Diabetes
mellitus type 2 . The mechanisms for insulin resistance
include the possibility of iron overload causing resistance
directly or through hepatic dysfunction. In a study
condition of patients with unexplained hepatic iron
overload, most were found to be insulin resistant, which
suggests a common etiologic link between hepatic iron,
hepatic dysfunction, and insulin resistance.
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