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Abstract :

Thalassemia is a hematological disorder caused by mutations in the hemoglobin gene
that affected the red blood cells .The immune systems of the patients are continuously
strained by these repeated conditions. Few studies have examined the immunological
status of people with thalassemia, the peripheral blood mononuclear cells (PBMCs) as
well as the levels of IL-7 and IL-37 was examined to study the immunological profiles
of patients with thalassemia. Also the total RNA were extracted and carried out the
RNA sequencing after PBMCs were isolated, to find the differences in gene expression
between the patients and the healthy controls. This study showed that the patients with
thalassemia had significant higher levels of IL-7 and IL-37 with morphological abnor-
malities of PBMCs.
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1. Introduction

A genetic disease called thalas-
semia is characterized by aberrant he-
moglobin synthesis, which lowers the
hemoglobin and red blood cell (RBC)
levels. The anemia, jaundice, bone ab-
normalities, organ enlargement, car-
diomyopathy, and other problems are
only a few of the many clinical indi-
[1]. Accord-
ing to the World Health Organization
(WHO), the illness affects almost 270
million individuals. The Iraqi Ministry
of Health (2019) estimates that 22,000
persons suffer from thalassemia [2].

cations of thalassemia

The disease’s significance stems from
its difficulty is being cured; the only vi-
able treatment for patients is steam cell
transplantation, which is scarce be-
cause of a reduction in the donors [3].
Immunological distress can also result
from iron excess, a prevalent issue in
thalassemia. Splenectomy, which is
occasionally some thalassemia pa-
tients suffering from it, could leading
to abnormalities in the immune system
[4]. The lymphocyte cells comprise
the dendritic cells , macrophage, and
monocyte, are the first line of defense
against the thalassemia disease [5]. In

order to help with the diagnosis and
treatment of this disease, the PBMCs
are now essential for comprehending
the molecular mechanisms underlying
a variety of diseases [6]. However, a
fewer earlier studies have documented
the immune cell alterations. The control
of immunity and hemopoiesis depends
on the cytokines which are physiolog-
ically active compounds that regulate
the immune system, inflammation, and
hemopoiesis [4] . Mostly, at least 30
cytokines control hemopoiesis; some,
like erythropoietin, are produced in re-
sponse to specific stimuli, while others,
like IL.37 and IL-7 are present continu-
ously [7]. The IL-7 could keep the im-
mune system in balance by activating
the IL-7 receptor (IL-7R),as wheel as
the IL-7 had a great role in the growth
of T-cell, its development , and its
proliferation as well as the B cell de-
velopment .The IL-7 utilized in the
medicinal research and treatment for
cancer and could strongly associated
to the tumor existence [8]. According
to several studies, IL-37 may be em-
ployed to suppress the immune system.
Additionally, IL-37, which plays a sig-
nificant regulatory role, has been con-
nected to a number of inflammatory,
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autoimmune, and malignant disorders
,by inhibiting the release of pro-inflam-
matory chemokine’s , also the IL-37d
encodes the 12-B-strand-which com-
prises the exons, while IL-37b encodes
a transcript containing exons 1 and 2.
[9]. Individuals with thalassemia ex-
perience the immune system strain as
a result of being exposed to different
antigens or foreign proteins via blood
transfusions. Because of this exposure,
they are more vulnerable to infections
[10] .Immunological distress can also
result from iron excess, a prevalent is-
sue in thalassemia. When a thalassemia
patient has a splenectomy, it can change
these immune system condition [11].
Understanding the disease pathways
requires an understanding of peripher-
al blood mononuclear cells (PBMCs),
which are now fundamental in express
the molecular processes that underlie a
number of illnesses, by helps with di-
agnosis and treatment. Nevertheless, a
small number of prior investigations
have shown changes in immune cells
[12]. To fill this knowledge it’s import-
ant to investigate the gene expression
of PBMCs in
patients with thalassemia in this study

patterns and the role

[13]. Mutations and/or deletions in the

a-globin or B-globin genes could lead-
ing to the hereditary hemoglobin [14]
.The thalassemia are linked to -globin
gene mutations due to the decreased in
the synthesis of 3-globin , as wheel as
the defects in hemoglobin could caus-
ing the thalassemia disease [15] . An
electrophoresis techniques considered
an 1mportant technique to conduct
the hemoglobin abnormalities when a
patient is suspected of having thalas-
semia or hemoglobinopathy based on
abnormal complete blood count. The
purpose of this study is to clarify the
immunological and genetic pattern that
could influence the severity of thalas-
semia [16].

2. Materials and Methods
2.1 The thalassemia patients
About 160 subjects concluded 80
patients with beta thalassemia major
(45 female and 35 male) who visited
the genetic hematology center at the
Feminine and Children Ibn Al-Baladi
hospital in Baghdad between October
2024 and February 2025 compared
with 80 healthy controls. This study
did not include the individuals with
Hepatitis B and C, or patients who had
had their spleen removed.
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2.2. Isolation of PBMC

Each participant had 5 ml of periph-
eral blood drawn in EDTA vials for
additional processing. A modified ap-
proach was used to separate (PBMCs)
utilizing density gradient separation.
The procedure was centrifuged at 350g
for 30. PBMC-containing distinct lay-
ers were created and gathered. Follow-
ing two PBS washes, these cells were
ready for genetic analysis [17].

2.3 RNA extraction and sequenc-
ing

Using about one milliliter of Trizol
reagent from the RNA kit (Ther-
moFisher, Cat. No. 12183555), total
RNA was extracted from PBMCs. The
absorbance of each RNA sample was
measured at 260 nm and were exam-
ined using ethidium bromide staining
and gel electrophoresis to make sure
that the RNA was not broken down,
approximately 1 g were used for the
ethidium bromide staining to visualize
the standard RNA size markers [18] .

2.4 Estimation the levels of IL-7
and IL-37

Using enzyme-linked immune sor-
bent assay (ELISA) kits from Bioassay
Technology Lab., China, the level of
(IL-7, IL37) was determined in accor-

dance with the manufacturer’s instruc-
tions [19].

4. Resulta and Disscussion

The laboratory and clinical tests may
yield the first diagnosis of B-thalassemias.
A comprehensive laboratory analysis in-
cludes hemoglobin electrophoresis, de-
termining the full blood count, evaluat-
ing the morphology and abnormality of
red blood cells (RBCs) (Table 1).
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Table 1 The laboratory and demographic details of thalassemia patients

Parameters Number
Patients , n 80

Female sex, n 35 (43.75)
Male sex, n45(55)
Age, years 33 (1-57)
Erythrocytes x 106/uLL 5.07 (5.1-7.64)
Hemoglobin in g/dL 11.5 (10-15)
MCYV, fL 61 (58-76)
MCH, pg 21 (18-24.8)
MCHC, g/dL 29 (28-33.3)
Reticulocyte count, x 103/uL 95 (21.5-147)
RDW, % 14 (10-27)
HbA2, % 4.5(3.8-9.1)
HbF, % 1.7 (0.5-4.6)

The distribution of thalassemia major patients was greater in males than in

females as shown in (Table 2).

Table 2. Distribution of patients with thalassemia major according to gender

Group Patients Negative control
Gender Male 45 (56.25) % 31(38.75)%
Female 35 (43.75)% 49(61.25)%
Total 80

The results of the current study dif-
fered from the results of Javed and
Jatha (2020), as the incidence of thalas-
semia major was higher in females than
in males. Our results also differed from
the researcher Ali et al .,(2023) who
found that the incidence rate in males

was higher than in females. However,
the current results were consistent with
the study of Al-Ali and Faraj (2016),
which showed that males are signifi-
cantly more affected than females [20].
A thousand-fold magnification of light
microscopy has been used to determine.
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the number of cells ,all of the pa-
tients in our study group displayed the
morphological and numerical abnor-
malities, including target cells, aniso-
cytosis, and poikilocytosis. All of the

slides we examined had anisocytosis
and poikilocytosis, which have been
identified as common morphologic
characteristics in thalassemia carriers.
(Table 3) [21].

Table 3: Shows the prevalence of erythrocyte morphological defects
in 80 thalassemia patients.

Cell with abnormal morphology | Prevalence, n (%) Cells/20 HPF, median (range)
Anlsocytosis 9(11.2) n.a.
Polkllocytosis 8 (10) n.a.
Target cells 11(13.7) 42 (4-279)
Ovalocytes 13 (16.2) 13 (0-85)
Dacryocytes 12 (15) 6 (0-23)
Elliptocytes 11 (13.7) 7 (0-46)
punctate basophilia 7(8.7) 7 (0-101)
Irregularly contracted cells 9(11.2) 6 (0-102)
Erythroblasts 0 0

Thalassemia is a hereditary condi-
tion that can be lethal in certain indi-
viduals. Globally, a disproportionately
high number of persons are afflicted
by the illness. Our findings are gener-
ally consistent with a study conduct-

ed by the researcher (Al-Musawie et
al.,2022), who looked into the most
important genetic mutations [22,23].
RNase mapping was carried out in ac-
cordance with Melton et al. [24] (fig-
ure 3)

' 2 345678910 112131415

Figure 3 RNase, (A) point shift mutation in patients 10 .
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Particularly those that appeared
more than once in the examined sam-
ples, as well as the contributing factors.
Numerous mutations were found to be
recurrent in the examined samples.
Among these mutations were trans-
and substitution
mutations. This implies that the gene

location, deletion,

contains weak spots that are prone to
mutations, which alters the type of pro-
tein that is made [25]. The majority of
the unique variants found were located
in the intron 2 area, which is significant

because intron mutations are known to
significantly affect the mRNA stabili-
ty, RNA splicing, and beta globin gene
expression [26].

According to this study, the levels
of IL-7 in thalassemia patients were
significantly higher (231.34 +5.11)
pg/ml than those of the control group
(181.69 £3.77) pg/ml
els for IL-37 were significantly higher
(120.65+2.04) pg/ml compared with
the control group (92.86+1.09) pg/ml
(Table 4) ( figure 4).

, and their lev-

Table 2: Comparison between control and patients in IL7 and IL-37

parameter Patients controls
IL-7 231.34 +£5.11 pg/ml 181.69 £3.77 pg/ml
1L-37 120.65 £2.04 pg/ml 92.86 +£1.09 pg/ml
IL7 IL 37
250 231.34 140
120.65
120
200 181.69
100 92.86
150 %0
100 60
40
50
20
0 0
Patient Control Patient Control
Figure 4 The differences in IL-7 and IL-37 levels
between thalassemia patients and controls .
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The hematopoietic growth factor IL-
7, which influences both T and B cells,
was mostly produced by the non-he-
matopoietic cells and increased the ac-
tivation of macrophage and monocyte
[27]. IL-7 which has six exons and is
found on chromosome 8Q12—-13, may
improve the immunity against viral in-
fections and immunotherapy for can-
cer treatment, however some studies
conducted that the t IL-7 doesn’t had
important role in the cellular immuno-
logical in beta-thalassemia [28].It has
been demonstrated that IL.-37 can low-
er the activity of both innate and specif-
ic immune responses and suppress the
production of inflammatory cytokines
. While
some research suggests that IL-37 in-

in a variety of diseases [29]

hibits a variety of functions, such the
antigen-presenting cells, the activation
of macrophage, cytokine generation,
and the proliferation of T cell, our in-
vestigation found a substantial differ-
ence in IL-7 and IL-37 levels between
Although
[L-37 expression was low in control

patients and controls [30] .

human tissue, it was found in a large
amount of human tissue, including the
lymph nodes, ,thymus ,bone marrow,
testis ,placenta and uterus. IL-37 inhib-

its the activity of TLR since it has been
strongly linked to both hematological
disorder, it was significantly elevated
in the current study [31].

Conclusion

The level of IL-7 and IL-37 was
significantly higher in thalassemia
patients than in healthy controls. The
information presented here suggests
that the erythropoiesis of patients with
thalassemia major is influenced by the
generation of IL-7 and IL-37. There-
fore, immune-modulating medications
may be investigated as substitute treat-
ment choices for thalassemia, as well
as the importance of thalassemia muta-
tion profiling.
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