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Summary

The current study included 80 patients (males and females) with [3-
thalassemia major, who were referred to Al Hadbaa Blood and BMT Hospital in
Nineveh Governorate. after being diagnosed with the disease by specialized
doctors based on clinical examination, physiological, and biochemical tests.
Their ages ranged from (1-15) years, and they were divided into three age
groups: (1-5), (6-10), and (11-15) years. Blood samples were collected from the
beginning of December 2021 until September 2022. Additionally, the study
included 20 healthy individuals (males and females) of the same age groups,
who did not suffer from any health problems and served as a control group. The
aim of this study was to assess the impact of the disease on certain physiological
variables, including blood components and hormonal changes, as well as some
biochemical variables in the serum. The study also examined oxidative stress
caused by the disease, in addition to conducting molecular studies in the blood.

The results of the blood components study showed a significant decrease
at a probability level of (P < 0.01) in the concentration of Hemoglobin (Hb) by
40% in the blood of patients with B-thalassemia major, Packed Cell Volume
(PCV) by 40%, Mean Corpuscular Hemoglobin (MCH) by 4%, total Red Blood
Cells (RBCs) by 35%, and Mean Corpuscular Volume (MCV) by 11%. This was
accompanied by a significant increase at a probability level of (P < 0.01) in the
total White Blood Cells (WBCs) by 125%, Platelets (PLT) by 50%, Red Cell
Distribution Width (RDW) by 57%, and Mean Corpuscular Hemoglobin
Concentration (MCHC) by 12% in the blood of these patients compared to
healthy individuals.

The blood component results according to the age groups for both genders
showed more significant decrease or increase in the age group (11-15) year
compared to healthy individuals. Additionally, the results of the hormonal
variables in these patients showed a significant increase in the concentration of
Erythropoietin (EPO) by 187%, accompanied by a significant decrease in the
concentration of Hepcidin (Hep) by 55% and Growth Hormone (GH) by 56%.
These parameters showed more significant increases or decreases in male
patients compared to female patients, for both genders in the age group (11-15)
year compared to healthy individuals.



The results of the study on the impact of B-thalassemia major on the
biochemical variables showed a significant increase in the activity of the enzyme
Delta-Aminolevulinic Acid Dehydratase (ALAD) by 1467%, Ferritin
concentration by 4288%, and Urea concentration by 69%. This was accompanied
by a significant decrease in Calcium (Ca) concentration by 22%. These
parameters were more pronounced in male patients compared to female patients,
with the most significant differences observed in the age group (11-15) year
compared to healthy individuals.

The impact of B-thalassemia major occurrence caused an oxidative stress
in these patients which was monitored by recording a significant increase in the
concentration of Malondialdehyde (MDA) by 100% (represents one of the final
by-products of lipid peroxidation), total Bilirubin, conjugated and unconjugated
Bilirubin by 500%, 500%, and 500% respectively, as a non-enzymatic
antioxidant. This was accompanied by a significant decrease in the activity of the
enzymatic antioxidant Catalase (CAT) by 64%, and in the concentration of non-
enzymatic antioxidants such as Glutathione (GSH) by 73% and Zinc (Zn) by
15% compared to healthy individuals. The results indicated that most of these
parameters were more significantly increased or decreased in female patients
compared to male patients, for both genders in the age group (11-15) year
compared to healthy individuals.

Molecular study results revealed the presence of a mutant gene and a
protein for Erythropoietin hormone locally for the first time, leading to a
significant increase in the gene expression of the EPO hormone in these f -
thalassemia major patients compared to healthy individuals. This hormone is
responsible for regulating and stimulating the production of red blood cells in the
bone marrow.

The results of this study indicate that the primary cause of B-thalassemia
major is genetic factors. It causes oxidative stress and disruptions in
physiological and metabolic processes by depleting antioxidant standards.
Additionally, significant changes were observed in physiological, hormonal, and
biochemical variables in [B-thalassemia major patients due to the increased
accumulation of excess iron.
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