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Background  β-thalassemia major is a genetic issue depicted by a diminished 

speed of hemoglobin creation, provoking insufficient association of no less than 

one globin chain. The reality of shortcomings could change depending upon the 

specific sickness. The model for this study involved not being set in stone to 

have β-thalassemia, while an additional fifty individuals without the condition 

were picked as the benchmark bunch. The Ibn Albaladi Thalassemia Center 

assembled blood tests During the period from 1st June to 31 October 31, 2022. 

The place of this study was to assess the levels of serum immunological markers, 

expressly IL-6 and IL-8, in patients from Iraq who are assailed with β-

thalassemia.The survey plan for postgraduate assessments at the School of 

Baghdad has been embraced by the Panel of the Association of Innate Planning 

and Biotechnology. The protein-associated immunosorbent look (ELISA) was 

utilized to assess the unions of human interleukin-6 (IL-6) and interleukin-8 (IL-

8). The discoveries of the review showed that people determined to have β-

thalassemia displayed strikingly raised serum groupings of IL-6 and IL-8, with 

factual importance. It was found that individuals with β-thalassemia displayed 

IL-6 focuses estimating 30.90±3.39 pg/ml, though the benchmark group 

exhibited degrees of 20.21±2.88 pg/ml. Likewise, it was seen that the IL-8 level 

in the benchmark group was estimated to be 74.86±21.01 pg/ml, though the 

patient gathering showed a higher IL-8 degree of 219.10±47.26 pg/ml. The 

discoveries of this study show that people with thalassemia display an 

insusceptible dysregulation portrayed by simultaneous immunosuppression and 

irritation. 

INTRODUCTION 

              Beta thalassemia is a hereditary hematological issue depicted by a diminished mix of 

beta-globin, inciting a lack of formation of this particular protein inside the natural substance. 

The constituents of hemoglobin include alpha and β-globin subunits. The piece of erythrocytes, 

generally known as red platelets (RBCs), known as hemoglobin, is obligated for the 

transportation of oxygen. β-Thalassemia is divided into three undeniable clinical stages 

considering the degree of infection reality. Patients with β-thalassemia minor (B+ or B0), β-

thalassemia midway (B+/B+ or B+/B0), and β-thalassemia major (B+/B0 or B0/B0) show 

fluctuating degrees of reality. It is essential to recollect that a large portion was not entirely set 

in stone to have β-thalassemia minor showcase no unmistakable secondary effects. On the other 

hand, individuals upset with β-thalassemia critical showcase explained fragility and require 

well-established blood bondings. Not entirely settled to have widely appealing β-thalassemia 

gives a delicate indication of fragility and doesn't need standard blood bondings (Khalaf et 

al.,2023 Lama et al.,2021). 

http://www.eajbsc.journals.ekb.eg/
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                Patients with β-thalassaemia 

display a large number of immunological 

irregularities, for example, striking 

debilitations in neuropil capability, decreased 

capacities of macrophages to phagocytose 

and dispose of microbes, and diminished 

creation of cytokines. The previously 

mentioned inadequacies hold huge 

significance when considering the extensive 

comprehension of the disease(Ali et al.,2017). 

The meaning of interleukin-6 (IL-6) and 

interleukin-8 (IL-8) as fundamental 

constituents of the favorable to fiery reaction 

is broadly perceived. There has been an idea 

that the plasma groupings of these cytokines 

could assume a part in the pathophysiology of 

β-thalassaemia (ChD, A. et al.,2014). The 

huge association of interleukin-6 (IL-6) and 

interleukin-8 (IL-8) in the support of fiery 

reaction has been broadly perceived. Taking 

into account the expected meaning of plasma 

groupings of these cytokines in the 

pathophysiology of β-thalassaemia is of most 

extreme significance. The review directed by 

specialists uncovered that people determined 

to have β-thalassaemia showed raised degrees 

of IL-8 contrasted with the benchmark group, 

comprising people unaffected by the sickness. 

Thalassemia is a hereditary problem 

portrayed by a reduction in the union of 

hemoglobin (Shahraki-Vahed et al.,2017, 

Khalaf et al.,2022). 

                People determined to have 

thalassemia major (TM) require occasional 

blood bondings to keep up with sufficient 

degrees of hemoglobin, a basic calculation 

guaranteeing legitimate oxygenation of 

crucial organs. People impacted by this matter 

experience a different scope of unfavorable 

outcomes coming about because of the course 

of bonding, but not restricted to diseases, 

autoimmunity, and alloimmunization (Naas et 

al.,2023). With regards to inborn resistance, 

people determined to have (TM) display 

lessened degrees of utilitarian action in 

neutrophils and regular executioner cells 

(NKC). Conversely, it has been seen that the 

serum of people who are distressed with the 

condition shows raised degrees of 

proinflammatory cytokines, to be specific 

TNF-a, IL-1κ, IL-6, and IL-8 (Bazi et 

al.,2016). 

             The cytokine Interleukin-6 (IL-6) has 

a huge effect on both immunological and non-

safe cell processes. It shows chemical-like 

conduct consistently and affects homeostatic 

cycles. Moreover, it shows setting 

subordinates supportive of and mitigating 

activities. A large number of cytokines have 

been related to constant provocative 

circumstances like periodontitis, immune 

system problems, thyroiditis, and rheumatoid 

joint inflammation (Mohammed et al.,2022). 

While the fast combination of IL-6 fills in as 

a defensive component against contamination 

and tissue harm, the over-the-top creation of 

this cytokine is accepted to add to the 

improvement of different sicknesses. 

Moreover, it has been seen that people 

distressed with thalassemia display an 

abnormal degree of IL-6 (Abbas et 

al.,2019).Interleukin-6 (IL-6) is a bioactive 

cytokine referred to for its job as a pyrogenic 

specialist and stress signal. It assumes a 

critical part in the enlistment of intense 

provocative stage proteins by hepatocytes 

(Al-Zohairy et al.,2015). 

               Interleukin-8 (IL-8) is a critical go-

between that partakes in the provocative cycle 

by applying its impact on neutrophil 

enlistment and degranulation, in this way 

playing an essential role. In the presence of 

oxidative pressure, there is an expanded 

arrival of interleukin-8, prompting the 

enrollment of fiery cells and the rise of 

oxidative pressure in middle people. In this 

manner, interleukin-8 assumes a critical part 

as a marker with regard to limited irritation 

(Vlahopoulos et al.,1999). 

                In view of late academic 

examination, the intradermal infusion of 1L-8 

has been found to show chemoattractant 

properties. In any case, when controlled in a 

fundamental way, research has shown its 

capacity to repress the grip of leukocytes on 

endothelial cells. This examination 

recommends that the cytokine being 

scrutinized may have different capabilities in 
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controlling provocative cycles. Subsequently, 

it is critical to consider the possible meaning 

of changes relating to the union, producing 

site, or serum levels of IL-8 to acquire bits of 

knowledge into the pathophysiology of 

GVHD and thalassemia. To assess the idea 

referenced above, a review was led wherein 

the serum levels of IL-8 were estimated in 

patients determined to have B-thalassemia 

both preceding and during the course of bone 

marrow transplantation (BMT). Many studies 

were conducted on the same disease and 

others such as (Abd et al.,2019, Hasoon et 

al.,2020, Hanoon et al.,2018 ). 

Immune System in β-thalassemia Patients:  

              Thymus dysfunctions are depicted 

by changes in the cytokine profile of the 

normal safe structure, as well as changes in 

the sum and nature of safe cells. Elsayh et al. 

(2016) found not entirely settled TM shows 

raised levels of complete leukocytes, 

neutrophils, and lymphocytes, which suggests 

the presence of a delicate crucial combustible 

condition. The survey saw a quantifiably 

enormous decrease in the helpful 

development of neutrophils from patients 

with TM stood out from those from patients 

without TM (Ghaffari et al.,2008). Raised 

levels of surface particles, as CD11b, CD18, 

and CD69 on monocytes, and CD11b, CD18, 

CD35, CD44, and CD67 on neutrophils, have 

been found not entirely set in stone to have 

TM, as depicted in Table 2-2 (Kyriakou et 

al.,2001). A lack of explanation exists 

concerning the marvelous parts that add to the 

compromised helpfulness of neutrophils in 

individuals with TM. The steady speed 

increase of oxidative tension may potentially 

provoke the interference of phagocyte 

capacity (Amer et al.,2005). 

               Wholesome lack has been 

recognized as a huge variable impacting the 

normal executioner cell (NKC) movement in 

these patients (Atasever et al.,2006).In any 

case, there is a requirement for a more 

complete comprehension of the hidden 

systems (Arslan et al.,2013). Prior 

assessments have exhibited the distinctive 

verification of extended levels of 

proinflammatory cytokines, expressly TNF-α 

and IL-1β, in the course arrangement not set 

in stone to have TM (Kyriakou et al.,2001). 

Neopterin, a proinflammatory go-between, is 

coordinated by started macrophages. It has 

been seen not set in stone to have TM show 

raised levels of neopterin diverged from 

individuals in the benchmark bunch 

(Gharagozloo et al.,2009). Besides, people 

determined to have TM displayed raised 

degrees of C-receptive protein (El-Rasheidy 

et al.,2016).interleukin-8 (jyA YILMAZ et 

al.,2001).and interleukin-6 (Pratummo et 

al.,2014, El-Rasheidy et al.,2016).The 

humoral variables that add to natural 

resistance give off an impression of being 

expanded in TM, in spite of the restricted 

presence of cell parts. It has been proposed 

that oxidative pressure might add to this 

peculiarity, like other noticed highlights 

(Ghatreh-Samani et al.,2016). Inside the 

space of bonding medication, the cooperation 

of B lymphocytes in the age of auto-and 

alloantibodies focusing on bonded 

erythrocytes addresses a crucial feature of 

humoral resistance. People determined to 

have TM display a higher extent of B cells 

contrasted with people who don't have the 

condition (Al‐Awadhi et al.,2010). People 

with cross-over myelitis (TM) have been seen 

to have a higher extent of B lymphocytes that 

show an administrative aggregate, as 

portrayed by the presence of CD19, CD38, 

and CD24, in contrast with the benchmark 

group (Zahran et al.,2016). Additionally, past 

exploration has demonstrated that there is an 

absence of genuinely critical divergence in 

the pace of B cell apoptosis between people 

with TM and people who don't have the 

condition (Elsayh et al.,2016). An 

outstanding difference in IgA 

immunoglobulin levels was seen between 

people determined to have TM and those 

unaffected by the issue. By the by, past 

investigations have neglected to recognize 

any significant variations in the degrees of 

supplement parts C3 and C4, 

immunoglobulin G (IgG), immunoglobulin M 

(IgM), or immunoglobulin E (IgE) (Ghaffari 

et al.,2011).  In a different examination, 

people determined to have thalassemia major 
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(TM) who went through ordinary iron 

chelation treatment showed no huge 

differences in immunoglobulin levels 

contrasted with solid people with practically 

no ailments (Tourkantoni et al.,2008).                

MATERIALS AND METHODS 

             The review was directed between the 

long periods of May 2022 and October 2022. 

The analyses were led at the research facilities 

of the Ibn Albaladi Thalassemia Center and 

the Establishment of Hereditary Designing 

and Biotechnology for Postgraduate 

Investigations at the College of Baghdad. 

Obtaining assent from members and getting 

moral freedom. 
             The current examination has gotten 

endorsement from the chamber of the 

Foundation of Hereditary Designing and 

Biotechnology at the College of Baghdad. 

Consideration in the review required the 

arrangement of marked composed assent by 

every member. 
Sample Size, and Selection Criteria:  

             The examination was led as a 

forthcoming report. The people remembered 

for this study were patients determined to 

have β-thalassemia significant who were 

getting treatment at the Thalassemia 

Community for Ibn Albaladi. 

             Fifty people determined to have β-

thalassemia major were recognized in light of 

Hb electrophoresis, and their total blood was 

not entirely set in stone by the clinical experts 

in the middle. Moreover, the exploration 

consolidated a benchmark group comprising 

fifty people who were in a condition of good 

well-being. 

Excluded Criteria: 

            The review did exclude people 

determined to have Hepatitis B and C, 

beneficiaries of thalassemia prescription, and 

patients with HIV/Helps. 

            A volume of five milliliters of fringe 

venous blood was gathered from every 

member, including the solid benchmark 

group. The examples were removed from the 

left cephalic veins and put away without 

heparin test tubes. The serum went through a 

centrifugation cycle enduring ten minutes, 

with a turn speed of 300 cycles each moment. 

Thus, the example was moved into Eppendorf 

tubes and kept up at a low temperature of - 

20°C to work with protection. 

            The evaluation of IL-6 and IL-8 

aggregates was driven according to the 

standards given by the makers. The utilization 

of impetus-associated immune sorbent look at 

(ELISA) units, got from Bioassay 

Development Lab, a Chinese association, 

worked with the achievement of this task. 

Statistical Analysis: 

          The Statistical Analysis System (SAS) 

software was employed to assess the impact 

of various factors on research parameters. In 

this study, the Analysis of Variation 

(ANOVA) was utilized to conduct the Least 

Significant Difference (LSD) test, which 

aimed to facilitate a meaningful comparison 

of means. In addition, the comparison of 

percentages was conducted using the Chi-

square test with a significance level of 0.01. 

RESULTS AND DISCUSSION 

Subject Data: 

           A total of one hundred blood samples 

were collected, with fifty samples obtained 

from the patient group and an additional fifty 

samples obtained from the control group. 
Serological Study: 

Assurance of the grouping of IL-6 and IL-

8 by ELISA: 

          The present investigation revealed a 

statistically significant elevation in IL-6 

levels (30.90±3.39 pg/ml) among individuals 

with β-thalassemia, as compared to the 

control group (20.21±2.88 pg/ml). In 

addition, the findings pertaining to IL-8 

indicate that the individuals in the patient 

group exhibited notably elevated levels of IL-

8 (mean ± standard deviation: 219.10 ± 47.26 

pg/ml) in comparison to the control group 

(mean ± standard deviation: 74.86 ± 21.01 

pg/ml), as evidenced by the data presented in 

Table 1, Figures 1, and 2. 
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            Table 1: Correlation among control and patients in IL-6 and IL-8 (pg/ml). 

 
 

 
 

Fig. 1: Correlation among control and patients in IL-6 and IL-8 levels. 

 
Fig. 2: Correlation among control and patients in IL-6 and IL-8 levels. 

            

                Thalassemia is described by a 

lopsidedness in the combination of globin 

chains, a pivotal cycle for the creation of 

hemoglobin. Subsequently, this leads to a lack 

of erythropoiesis, the cycle by which red 

platelets are created, consequently adding to 

the improvement of pallor. Both surprising 

red platelets and consistent slightness might 

potentially begin an ideal for a blazing 

response, inciting the release of strong 

provocative cytokines like interleukin-6 (IL-

6) and interleukin-8 (IL-8) (Sanchez et 

al.,2022).   

           Individuals afflicted with beta-

thalassemia exhibit various immunological 

impairments, including notable deficiencies 

in the phagocytic and killing abilities of 

neutrophils and macrophages, as well as 
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altered cytokine synthesis. The previously 

mentioned inadequacies have huge clinical 

ramifications. The critical contribution of 

interleukin-6 (IL-6) and interleukin-8 (IL-8) 

in the support of fiery reaction has been laid 

out. There has been a proposition 

recommending that the plasma groupings of 

these cytokines could assume a part in the 

etiology of β-thalassemia )Toumpanakis et 

al.,2007).   

             Interleukin-6 (IL-6), a versatile 

cytokine, exerts its influence on various 

physiological systems, including the 

respiratory system, alongside its widely 

recognized roles in inflammation and the 

immune response. The interaction between 

the cytokine IL-6 and its receptors, 

glycoprotein 130 (gp130) and IL-6Rα, has 

been established in scientific literature. These 

receptors are situated on the phone layer and 

assume unmistakable parts in IL-6 flagging. 

The cooperation between interleukin-6 (IL-6) 

and its receptors prompts the development of 

a utilitarian complex of film proteins. The 

incitation of two wellsprings, to be explicit 

the Mitogen-Started Protein Kinase (MAPK) 

flood and the Janus Kinase/Signal Transducer 

Establishment of Record (JAK/Detail) flood, 

is worked with by gp130. Tyrosine 

phosphatases, SOCS proteins, and PIAS 

proteins are expected a critical part of the 

finish of IL-6 flagging. The cell reaction to IL 

is still up in the air by the exchange between 

flagging pathways and flagging silencers 

Hanoon et al.,2018). In light of the 

discoveries of this review [33], people 

determined to have beta-thalassemia major 

displayed raised degrees of interleukin-6 and 

interleukin-8 in their plasma. The review 

uncovered that people with beta-thalassemia 

displayed altogether raised degrees of IL-8 (p 

< 0.001) when contrasted with the benchmark 

group. Moreover, there was a genuinely 

critical expansion in plasma IL-6 focuses 

among the beta-thalassemia patients when 

contrasted with the benchmark group (p = 

0.01). A positive connection has been seen 

between raised degrees of serum ferritin, 

interleukin-6, and adiponectin in pediatric 

patients determined to have β-thalassemia 

major. The levels of interleukin-6 (IL6) and 

C-responsive protein (CRP) were seen as 

basically higher in patients who appeared 

differently in relation to controls (p<0.001, 

p=0.04, independently). Plus, an investigation 

study was directed to survey the levels of 

serum ferritin, interleukin 2 receptor, and 

interleukin 8 (IL-8) in an accomplice not set 

in stone to have beta-thalassemia major. The 

revelations of this study revealed that the two 

social affairs of individuals with thalassemia 

showed extended typical levels of IL-8. 

Surprisingly, the subgroup of patients who 

had gone through splenectomy showed in a 

general sense huge degree of IL-8 diverged 

from the non-splenectomized bundle. 

CONCLUSION 

            People determined to have β-

thalassemia showed essentially raised degrees 

of IL-6 and IL-8 rather than the benchmark 

group, comprising people without the 

condition. The development of hemopoietic 

development factors is a successive cycle that 

is firmly controlled to work with versatile and 

synchronized reactions to different 

hemopoietic improvements. 

Declarations: 

Ethical Approval:Ethical Approval is not 

applicable.   

Competing interests: The authors declare 

no conflict of interest. 

Authors Contributions:I hereby verify that 

all authors mentioned on the title page have 

made substantial contributions to the 

conception and design of the study, have 

thoroughly reviewed the manuscript, confirm 

the accuracy and authenticity of the data and 

its interpretation, and consent to its 

submission.  

Funding: No funding was received. 

Availability of Data and Materials: All 

datasets analysed and described during the 

present study are available from the 

corresponding author upon reasonable 

request. 

Acknowledgements:  Not applicable. 

REFERENCES 
Abbas, N. A.; and Zaman, N. A. (2019). 

Serological Study of Human 

Cytomegalovirus in Thalassemia 



Immunological Evaluation of Interleukin-6 and 8 in β-thalassemia patients in Iraq 
 

 

119 

Patients and Blood Donors and its 

Relation to IL-6 in Kirkuk 

City. Rafidain Journal of Science, 

28(1), 23-28. 

Abd, D. A. A., Lafta, F. M., & Alwan, Y. F. 

(2022). The association between 

plasma IL-6 levels and several 

thalassemia-related clinical features 

in Iraqi patients. International 

Journal of Health Sciences, 6(S6), 

548–561. https://doi.org/10.53730/ 

ijhs.v6nS6.10343  

Ali, A., Mohammed, B. J., & Mohaisen, S. H. 

(2023).  Vitamin D Receptor (VDR) 

Gene Polymorphism Rs 1544410 

and Relation to Hypocalcemia in 

Iraqi Pediatrics Beta Thalassemia 

Major. Indian Journal of Ecology, 

(2023) 50 Special Issue (21): 164-

169  

Al‐Awadhi, A. M.; Alfadhli, S. M.; Al‐

Khaldi, D.; Borhama, M.; and 

Borusly, M. (2010). Investigation of 

the distribution of lymphocyte 

subsets and zinc levels in 

multitransfused β‐thalassemia major 

patients. International journal of 

laboratory hematology, 32(2), 191-

196. 

Al-Zohairy, L. K.; and AL-Qadhi, B. N. 

(2015). Determination of 

Toxoplasmosis Disease Activity by 

Estimation of IL-6 Cytokine. Iraqi 

Journal of Science, 1600-1611. 

Amer, J.; and Fibach, E. (2005). Chronic 

oxidative stress reduces the 

respiratory burst response of 

neutrophils from beta‐thalassaemia 

patients. British journal of 

haematology, 129(3), 435-441. 

Arslan, B. A.; Erdem-Kuruca, S.; Karakas, Z.; 

Erman, B.; and Ergen, A. (2013). 

Effects of micro environmental 

factors on natural killer activity 

(NK) of beta thalassemia major 

patients. Cellular 

Immunology, 282(2), 93-99. 

Atasever, B.; Ertan, N. Z.; Erdem-Kuruca, S.; 

and Karakas, Z. (2006). In vitro 

effects of vitamin c and selenium on 

nk activity of patients with β-

thalassemia major. Pediatric 

hematology and oncology, 23(3), 

187-197. 

Bazi, A.; Mirimoghaddam, E.; Rostami, D.; 

and Dabirzadeh, M. (2016). 

Characteristics of seropositive 

hepatitis B and C thalassemia major 

patients in South-East of 

Iran. Biotechnology and Health 

Sciences, 3(2), 1-6. 

ChD, A. (2014). Immunologic abnormalities 

in β-thalassemia. Journal of Blood 

Disorders Transfusion, 5(224), 2. 

El-Rasheidy, F. H.; Essa, E. S.; Mahmoud, A. 

A.; and Nada, A. E. W. A. (2016). 

Elevated serum adiponectin is 

related to elevated serum ferritin and 

interleukin-6 in β-thalassaemia 

major children. Journal of Pediatric 

Endocrinology and Metabolism, 

29(8), 953-958. 

Elsayh, K. I.; Mohammed, W. S.; Zahran, A. 

M.; and Saad, K. (2016). Leukocytes 

apoptosis and adipocytokines in 

children with beta thalassemia 

major. Clinical and experimental 

medicine, 16, 345-350. 

Ghaffari, J.; Vahidshahi, K.; Kosaryan, M.; 

Parvinnejad, N.; Mahdavi, M.; and 

Karami, H. (2008). Nitroblue 

tetrazolium test in patients with beta-

thalassemia major. Saudi Medical 

Journal, 29(11), 1601-5. 

Ghaffari, J.; Vahidshahi, K.; Kosaryan, M.; 

Soltantooyeh, Z.; and Mohamadi, M. 

(2011). Humoral immune system 

state in ß thalassemia major. 

Medicinski Glasnik, 8(2), 192-6. 

Gharagozloo, M.; Karimi, M.; and 

Amirghofran, Z. (2009). Double-

faced cell-mediated immunity in β-

thalassemia major: stimulated 

phenotype versus suppressed 

activity. Annals of hematology, 88, 

21-27. 

Ghatreh-Samani, M.; Esmaeili, N.; 

Soleimani, M.; Asadi-Samani, M.; 

Ghatreh-Samani, K.; and Shirzad, H. 

(2016). Oxidative stress and age-

https://doi.org/10.53730/


Jasim M. Sadiq and Basima Q. Hasan 

 

120 

related changes in T cells: is 

thalassemia a model of accelerated 

immune system aging?. Central 

European Journal of Immunology, 

41(1), 116-124. 

Hanoon, B. D., & AL-Mudalal, S. S. (2018). 

Evaluation of Interleukin 8, 

Interleukin 2 Receptor and Serum 

Ferritin in 60 Patients with Beta 

Thalassemia Major: Relationship to 

Splenectomy. Iraqi Postgraduate 

Medical Journal, 17(1), 6. 

Hasoon, I. G., Shani, W. S., & Radi, A. M. 

(2020). The association of hepcidin 

with some inflammatory markers in 

β-thalassemia major patients of 

Basrah Province. Eurasian Journal 

of BioSciences, 14(2), 7285-7289. 

jyA YILMAZ, B. A.; and DEMİRALP, E. 

(2001). Increased plasma levels of 

interleukin-6 and interleukin-8 in ß-

thalassaemia major. Haematologia, 

31(3), 237-244. 

Khalaf, M. A., (2022) Expression and 

polymorphism of some genes and 

immunological markers in a sample 

of Iraqi patients with β-thalassemia 

major. PhD thesis/University of 

Baghdad. 

Khalaf, M. A., Al-Saadi, B. Q. H., & 

Mohammed, H. Q. (2022). 

Evaluation of TLR-3, TLR4, IL-7, 

and IL37 Immunological Markers in 

β-Thalassemia Major Iraqi 

Patients. Iraqi journal of 

biotechnology, 21(1). 

Kyriakou, D.; Alexandrakis, M.; Kyriakou, 

E.; Liapi, D.; Kourelis, T.; Passam, 

F.; and Papadakis, A. (2001). 

Activated peripheral blood and 

endothelial cells in thalassemia 

patients. Annals of hematology, 80, 

577-583. 

Lama, R.; Yusof, W.; Shrestha, T. R.; Hanafi, 

S.; Bhattarai, M.; Hassan, R.; and 

Zilfalil, B. A. (2021). Prevalence and 

distribution of major β-thalassemia 

mutations and HbE/β-thalassemia 

variant in Nepalese ethnic groups. 

Hematology/oncology and stem cell 

therapy. 1(4), 1-7.  

Mohammed, B. J. (2022). TNF-alpha gene 

polymorphism and its relation to 

vitamin D, calcium, alkaline 

phosphatase and ferritin status in 

Iraqi beta thalassemia patients. 

Biomedicine, 42(5), 906-911. 

Naas, A. K. (2023). Study the correlation 

between Expression of transferrin 

receptor 2 gene and hormone  

Erythropoietin and iron-overload in 

B- thalassemia patients in AL-

muthana province. PhD thesis/ 

University of Baghdad. 

Pratummo, K.; Jetsrisuparb, A.; Fucharoen, 

S.; and Tripatara, A. (2014). 

Hepcidin expression from monocyte 

of splenectomized and non-

splenectomized patients with HbE-

β-thalassemia. Hematology, 19(3), 

175-180. 

Sanchez-Villalobos, M.; Blanquer, M.; 

Moraleda, J. M.; Salido, E. J.; and 

Perez-Oliva, A. B. (2022). New 

Insights Into Pathophysiology of β-

Thalassemia. Frontiers in Medicine, 

9, 880752.  

Shahraki-Vahed, A.; Firouzkouhi, M.; 

Abdollahimohammad, A.; and 

Ghalgaie, J. (2017). Lived 

experiences of Iranian parents of 

beta-thalassemia children. Journal 

of multidisciplinary healthcare, 243-

251. 

Toumpanakis, D.; and Vassilakopoulos, T. 

(2007). Molecular mechanisms of 

action of Interleukin-6 (IL-

6). Pneumon, 20(1), 154-167. 

Tourkantoni, N.; Athanassiou-Metaxa, M.; 

Zafiriou, D.; Tzimouli, V.; 

Economou, M.; Taparkou, A.; ... and 

Kanakoudi-Tsakalidou, F. (2008). 

Immune and neural status of 

thalassemic patients receiving 

deferiprone or combined deferiprone 

and deferoxamine chelation 

treatment. Hemoglobin, 32(1-2), 35-

40. 

Vlahopoulos, S.; Boldogh, I.; Casola, A.; and 

Brasier, A. R. (1999). Nuclear 



Immunological Evaluation of Interleukin-6 and 8 in β-thalassemia patients in Iraq 
 

 

121 

Factor-κB–Dependent Induction of 

Interleukin-8 Gene Expression by 

Tumor Necrosis Factor : Evidence 

for an Antioxidant Sensitive 

Activating Pathway Distinct From 

Nuclear Translocation. Blood, The 

Journal of the American Society of 

Hematology, 94(6), 1878-1889. 

Zahran, A. M.; Elsayh, K. I.; Saad, K.; 

Embaby, M.; and Ali, A. M. (2016). 

Regulatory B cells (CD19+ 

CD38hiCD24hi) in alloimmunized 

and non-alloimmunized children 

with β-thalassemia major. Blood 

Cells, Molecules, and Diseases, 57, 

91-96. 

 

 

 


	19db5c5e3f31a1dacd6c4b6c09d442a2ca308d2781160cdd1e0db677a48b6bc4.pdf
	19db5c5e3f31a1dacd6c4b6c09d442a2ca308d2781160cdd1e0db677a48b6bc4.pdf

