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Abstract

Background: Thalassemia is an autosomal recessive inheritable illness,
mainly prevalent in Eastern Mediterranean region. It is prevalent in north of
Iraq, mainly Ninava province specially in Mosul and Talafar districts. For the
importance of this medical condition, thalassemia center had been established
in Ibn-Alatheer teaching hospital then re-located to Al-hadba'a teaching
hospital Specialist in the Mosul City.

Thalassemia complications may include iron metabolism abnormalities,
oxidative stress, deffective erythropoiesis, hemolysis, heart diseases,
hepatosplenomegaly, endocrine glands insufficiency, growth retardation, and

bone deformities.

Aim of the study: The goal of this study is to investigate the expression
of iron-regulating genes for iron, ferritin, and their relationship to enzymatic
antioxidant genes in thalassemic patients, as well as to detect distinct forms of

thalassemia using an RT-PCR technique using a presence/absence protocol.

Methods: This case-control study included 50 subjects selected at
random who were admitted to Mosul's Al-hadba'a Hospital. Ten healthy
subjects (Sfemales and Smales) and forty patients (20 females and 20 males)
with thalassemia whose range of age is eight to seventeen years. This case-
control study was conducted from November 2023 to October 2024. The
blood samples were collected using EDTA tubes for molecular processes and
serum samples, as gene expression and genomic identification of thalassemia

types and serum samples were isolated for biochemical analysis.

Results: According to the findings, male participants had higher levels
of iron and ferritin than female participants. Additionally, ferritin and HbF
were directly correlated with iron level and gender. The outcomes indicated

that the Fork head box protein O1 (FoxO1) gene was significantly increased




expression increase in iron regulation in thalassemia patients compared to
healthy participants. FoxO1 but hepcidin gene expression was mnon-
significantly downregulated. Hepcidin expression analysis in healthy rather
than thalassemia participants found both down- and up-regulation. Similarly,
the enzymatic antioxidant gene expression glutathione peroxidase (GSH-Px1
demonstrated significant downstream regulation expression in thalassemia
participants compared to healthy ones, although the expression of superoxide
dismutase ( SODI1) and catalase(CAT) antioxidant enzyme genes did not
differ across investigated patients. Catalase expression is associated inversely
with FoxO1 expression. The presence/absence approach showed that 8.4%
and 5.1% of patients had positive a-thalassemia based on al and a2 mutations

in their genomic DNA.

(gDNA) samples, respectively, compared to healthy subjects. 33.6%, 36.5%,
and 16.4% of blood samples with an unknown type of thalassemia tested
positive for [B-thalassemia because their gDNA samples had codon8/9,
codon41/42, and IVS-I-5 mutations, respectively.

Conclusion: We found that in both thalassemic and healthy subjects, the
gender was associated with the testing of iron, ferritin concentration, and with
the genes that regulate them hepcidin and FoxO1 and antioxidant enzymes

genes.
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