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ABSTRACT

Obijective: It is aimed to investigate the underlying causes of thalassemia, which has widespread and
negative effects around the world, and to create solutions. For this purpose, antioxidant and anti-
inflammatory cytokine levels of thalassemia patients were investigated in our study.

Methods: In our study, experimental and control groups were formed with 40 people in each group. The
experimental group consisted of patients with thalassemia followed up at Siirt Training and Research
Hospital, and the control group consisted of healthy individuals who came for routine control. After
informing the participants in the research and taking their consent, their blood was taken. In serum samples
taken from participants in the research, catalase, superoxide dismutase, glutathione reductase, glutathione
peroxidase, enzyme activities and malondialdehyde, Vitamins A, E, C, cytokines, total oxidant capacity, and
total antioxidant capacity levels were measured. Analyzes were performed on ELISA and HPLC instruments
using appropriate Kits. The data were analyzed in the IBM SPSS 21.0 statistical package program.

Results: When the results were examined, it was seen that thalassemia patients had lower antioxidant levels
and increased anti-inflammatory cytokine levels compared to the control group.

Conclusion: It is possible to say that thalassemia is effective on cytokine and oxidant systems. These
harmful effects can be eliminated with food supplements or drugs to be used. We believe that this study will
shed light on the preparation of more comprehensive and new treatment protocols in the future.
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OZET

Amag: Diinya capinda yaygin ve olumsuz etkileri olan talasemi hastaliginin altinda yatan nedenlerinin
aragtirillmasi ve ¢6ziim Tretilmesi amacglanmaktadir. Bu amagla c¢alismamizda talasemi hastalarinin
antioksidan ve antiinflamatuar sitokin diizeyleri arastirildi.

Gerec ve Yontem: Calismamizda her grupta 40 kisi olacak sekilde deney ve kontrol gruplari olusturuldu.
Deney grubu Siirt Egitim ve Arastirma Hastanesi'nde takip edilen talasemi hastalarindan, kontrol grubu ise
rutin kontrole gelen saglikli bireylerden olusturuldu. Arastirmaya katilan katilimcilar bilgilendirilip onamlart
alindiktan sonra kanlart alindi. Arastirmaya katilanlardan alinan serum orneklerinde siiperoksit dismutaz,
katalaz, glutatyon peroksidaz, glutatyon rediiktaz enzim aktiviteleri ve malondialdehit, A,E,C Vitaminleri,
sitokinler, toplam oksidan kapasite ve toplam antioksidan kapasite seviyeleri 6l¢iildii. Analizler uygun Kitler
kullanilarak ELISA ve HPLC cihazlarinda yapildi. Veriler IBM SPSS 21.0 istatistik paket programinda analiz
edildi.

Bulgular: Sonuglar incelendiginde talasemi hastalarinin kontrol grubuna gore antioksidan diizeylerinin daha
distik, antiinflamatuar sitokin diizeylerinin ise yiiksek oldugu goriildii.

Sonug: Talaseminin sitokin ve oksidan sistemler iizerinde etkili oldugunu sdylemek miimkiindiir. Bu zararl
etkiler gida takviyeleri veya kullanilacak ilaglarla ortadan kaldirilabilir. Bu caligmanin gelecekte daha
kapsamli ve yeni tedavi protokollerinin hazirlanmasina 11k tutacagina inaniyoruz.

Anahtar Kelimeler: Antioksidan, Enzim, Hemoglobin, Sitokin, Talasemi.

Sorumlu Yazar / Corresponding Author: Emrah YERLIKAYA, Assoc.Prof, Siirt University, Faculty of
Health Sciences, Siirt, Tirkiye. E-mail: emrahyerlikaya@siirt.edu.tr

Bu makaleye atif yapmak icin / Cite this article: Alayunt NO., Yerlikaya E., & Ozudogru O. (2024).
Recent Developments in Patients with Thalassemia; Comparison of Antioxidant and Cytokine Levels and
Possible Measures. Gevher Nesibe Journal of Medical & Health Sciences, 9(1), 136-142.
http://doi.org/10.5281/zenodo.10721666

* This study was presented presented as an abstract at SILK ROAD 2nd International Scientific Research
Conaress (26.09.2023 -27.09.2023).

Gevher Nesibe Journal of Medical & Health Sciences 2024; 9(1): 136-142


http://doi.org/10.5281/zenodo.10721666
http://doi.org/10.5281/zenodo.10721666
https://orcid.org/0000-0003-2215-0934
https://orcid.org/0000-0003-4050-0790
https://orcid.org/0000-0003-1212-2251

Alayunt et al. Recent Developments in Patients with Thalassemia; Comparison of

Antioxidant and Cytokine Levels and Possible Measures

INTRODUCTION
Thalassemias (Thal) lead to chronic anemia and ineffective erythropoiesis and are known as a
heterogeneous group of disorders of hemoglobin synthesis. The disease was first documented in
countries surrounding the Mediterranean and its prevalence is high in this region. In addition, carrier
rates of some varieties of Thal have been reported to be as high as 70%. The incidence is increasing
noticeably in India and Southeast Asia (Williams and Weatherall, 2012; Taher et al., 2018). The 2
main categories of Thal are alpha and beta Thal, which correspond to the respective genes. It is known
that the presence of Thal mutations in both betaglobin genes will often lead to anemia. In this case,
continuous red cell transfusion is inevitable for Beta Thal major patients. Intermediate patients may
need intermittent transfusion. Chronic transfusion causes heavy iron deposition in major organs. This
often results in multi-organ morbidity (Pinto and Forni, 2020). More than 3% of the world's population
and up to 40% in South East Asia carry the highest number of thalassemia genes (Laksmitawati et al,
2003). p-thalassemia major (TM), the most common inherited blood disease, is the most severe type of
thalassemia (Baysal et al., 1992). Since TM patients are severely anemic, they require lifelong blood
transfusions to survive. Repeated blood transfusion in TM patients leads to iron deposition in various
organs (Abdalla et al., 2011; Rahim et al., 2016). Iron overload, which is usually observed, generates
oxygen free radicals and peroxidative tissue damage. Oxidative stress is known as the dynamic
imbalance between reactive oxygen species (ROS) produced in the body and antioxidants that protect
the body against the harmful effects of ROS (Rajendran et al., 2014). If this balance is disrupted,
oxidative damage may occur in macromolecules such as nucleic acids, lipids and proteins (Oguzhan et
al., 2015). Because transfusions are repeated in TM patients, it causes unnecessary iron accumulation
in their bodies. Therefore, constant blood transfusions are required to deal with anemia. Excessive iron
load triggers excessive production of oxidative stress. With increasing stress, the routine physiology of
organs and cells is disrupted. In TM patients, rapid apoptosis and ineffective erythropoiesis may occur
due to oxidative damage to erythrocytes. For this reason, the antioxidant potential of these patients
becomes quite important. Total Antioxidant Status (TAS), Total Oxidant Status (TOS) and Oxidative
Stress Index (OSI) are the most commonly used variables to determine serum oxidative stress in many
studies. Ferritin, a cytoplasmic protein, stores iron as ferric. The main organ where iron is stored in the
body is the liver. Many studies on TM patients have revealed that iron overload is first seen in the liver
if the amount of ferritin in the serum exceeds 1000 ug/dL. Additionally, as ferritin levels increase, iron
accumulation occurs in other organs such as the pancreas, heart and spleen. The most appropriate
method to estimate iron reserves in the body is ferritin monitoring (Ikuta et al., 2011). Accumulation
of toxic amounts of iron leads to the formation of ROS, which triggers oxidative stress
(Tangvarasittichai et al., 2013). Oxidative stress, known as the shift in the balance between oxidant-
antioxidant systems, has an important place in the pathology of many diseases (Maryam et al., 2018;
Ozdem et al., 2008). Increased apoptosis along with oxidative stress may cause shortening of
erythrocyte lifespan (Bhagat et al., 2013). Increased iron load and decreased hemoglobin (HbA1C)
levels in adults cause oxidative damage, especially in TM patients (Dhawan et al., 2005; Nassima et
al., 2015). In patients with thalassemia, erythrocytes consistently produce higher amounts of pro-
oxidants than normal cells. Keeping the reserves of antioxidants alive, which will eliminate the
negative effects of oxidative stress, will provide convenience to minimize the amount of ROS, which
is the basis of all chronic diseases.

Our study aimed to evaluate antioxidant and cytokine levels in thalassemia patients by
comparing them with healthy individuals.

MATERIAL AND METHOD

Before the study was conducted, the necessary approval was obtained from the Siirt University Non-
Interventional Clinical Research Ethics Committee (2020/01-02). In this study, experimental and
control groups were formed with 40 people in each group. The experimental group consisted of
thalassemia patients followed at Siirt Training and Research Hospital. The other group consisted of
healthy people who came for routine check-ups. After informing the participants in the research and
taking their consent, their blood was taken. The blood samples of the participants in the study were
taken as 5 cc in flat biochemistry tubes containing gel without anticoagulant after 12 hours of fasting.
After the blood coagulated in the tube, the serums were separated by centrifugation at 4000 rpm for 10
minutes. It was stored at -20 °C until the working day. When the serums from all groups were

Gevher Nesibe Journal of Medical & Health Sciences 2024; 9(1): 136-142



Alayunt et al. Recent Developments in Patients with Thalassemia; Comparison of

Antioxidant and Cytokine Levels and Possible Measures

completed, the analysis phase of the study was started.In serum samples taken from participants in the
research, SOD, CAT, GSH-Px, GSH-Rd enzyme activities and malondialdehyde, Vitamins A,E,C,
Cytokines (TNF-a, IL-1 B, IL-6), TOS and TAS levels were measured. Analyzes were performed on
ELISA and HPLC instruments using appropriate kits. IBM SPSS 21.0 statistical package program was
preferred for statistical evaluation in comparing the data obtained from patient documents and the
hospital's information technology.

Statistical Assessment

For statistical evaluation of the information obtained, SPSS 21.0 package program was preferred. Data
were expressed as median (min-max value), qualitative data as percentage, and non-normally
distributed data as Median (IQR, Inter Quntifier Ratio, 25%-75%). In evaluating the information and
determining the distribution of continuous variables, Kolmogorov-Smirnov and Shapiro-Wilk
normality tests were preferred. When the information was not distributed normally, the Mann-Whitney
U test was preferred to reveal the relationship between pairs. Frequency distributions, number,
median, minimum and maximum values were given in descriptive statistics. The value considered
significant was p<0.05.

RESULT

In serum samples taken from patients with thalassemia, total antioxidant capacity, total oxidant
capacity, Superoxide dismutase, catalase, glutathione peroxidase, glutathione reductase and cytokine
levels were measured in the ELISA device using appropriate Kits. In addition, malondialdehyde and
vitamins (A, E, C) were analyzed in HPLC device using appropriate kits and column. When the results
were examined, it was seen that thalassemia patients had lower antioxidant levels and increased anti-
inflammatory cytokine levels compared to the control group (Table 1, 2 and 3).

Table 1. Comparison of the Parameters of the Thalassemias and Control Groups

Descriptives N Median  Min-Max IQOR P value
Vit A (mg/L) Thalassemia 40 0.61 0.51-0.75 0.08 p <0.05
Control 40 0.75 0.65-0.86 0.11
Vit E (mg/L) Thalassemia 40 10.87 8.89-13.41 1.52 p <0.05
Control 40 12.88 10.31-14.12 1.39
Vit C (mg/L) Thalassemia 40 9.35 8.14-10.54 1.18 p <0.05
Control 40 11.14 9.14-13.24 1.65
MDA Thalassemia 40 0.64 0.38-0.83 0.11 p <0.05

(mg/L) Control 40 0.48 0.33-0.63 0.14

CAT Thalassemia 40 43.79 10.00-80.52 27.86 p <0.05
(ng/mL) Control 40 55.17 16.57-202.70 55.99

SOD Thalassemia 40 64.85 27.07-281.41 55.47 p <0.05
(ng/mL) Control 40 100.15 2.00-282.6 81.06

GSH-PX Thalassemia 40 22.55 8.61-51.97 13.03 p <0.05
(ng/mL) Control 40 34.19 15.35-58.56 19.42

GSH Thalassemia 40 2.49 1.63-8.29 1.79 p <0.05
(umol/L) Control 40 3.21 1.63-8.42 1.87

When Vit A, Vit C and Vit E values in patients with thalassemia are compared with the
control group, it is seen that the values decrease significantly. According to the table 1, the median
value of the Vit A in patients with thalassemia was 0.61 mg/L, and the median value of the control
group was 0.75 mg/L. Same way, the median value of the Vit E in patients with thalassemia was 10.87
mg/L, and the median value of the control group was 12.88 mg/L. Although the values are closely
related to nutrition, they are low in patients with thalassemia. Low vitamin values reduce body
resistance in thalassemia patients. However, MDA values were found to be higher in patients with
thalassemia, in contrast to Vit A and Vit E. The median value of the MDA in patients with thalassemia
was 0.64 mg/L, and the median value of the control group was 0.48 mg/L.

As with the Vit A and Vit E values, a decrease is observed in the protective enzyme systems in
the patient group as well. Protective enzymes such as CAT, SOD, GSH-Px and GSH were detected at
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lower levels in patients with thalassemia compared to the control group. The median values of CAT,
SOD, GSH-Px and GSH enzymes in the thalassemia patient group were 43.79 ng/mL, 64.85 ng/mL,
22.55 ng/mL and 2.49 pmol/L, respectively. The median values of CAT, SOD, GSH-Px and GSH
enzymes in the control group were 55.17 ng/mL, 100.15 ng/mL, 34.19 ng/mL and 3.21 pumol/L,
respectively (Table 1).

Table 2. Comparison of the Parameters of the Thalassemias and Control Groups

Descriptives N Median  Min-Max IOR P value
TNF-a Thalassemia 40 125.07 55.91-276.34 79.74 p <0.05
(ng/mL) Control 40 98.43 64.16-226.35 40.40

IL-1p Thalassemia 40 1.04 0.30-1.79 0.53 p <0.05
(ng/mL) Control 40 0.99 0.20-2.28 0.50

IL-6 Thalassemia 40 93.70 47.10-225.16 61.87 p <0.05
(ng/mL) Control 40 76.04 43.92-166.008 54.05

On the contrary, it was determined that cytokine levels were increased in patients with
thalassemia compared to the control group. The median values of TNF-a, IL-1 8 and IL-6 cytokines in
the thalassemia patient group were 125.07, 1.04 and 93.7 ng/mL, which was statistically significant,
respectively. The median values of TNF-a, IL-1  and IL-6 cytokines in the control group were 98.43,
0.99 and 76.04 ng/mL, respectively (Table 2).

Table 3. Comparison of the Parameters of the Thalassemias and Control Groups

Descriptives N Median  Min-Max IQR P value

TAS (U/mL) Thalassemia 40 23.14 2.13-212.80 21.03 p <0.05
Control 40 34.83 11.09-175.41 48. 88

TOS (U/mL) Thalassemia 40 51.01 37.97-4410.00 22.94 p <0.05
Control 40 55.99 32.41-91.10 19.06

While the median TOS value of the control group was 55.99 U/mL, the median TOS value
was found to be 51.01 U/mL in the thalassemia patient group. While the median TAS value of the
control group was 34.83 U/mL, the median TAS value was found to be 23.14 U/mL in the thalassemia
patient group.

DISCUSSION

Approximately 60,000 children with beta thalassemia are born worldwide each year. Carriers are
estimated to number approximately 90 million people. This corresponds to 1.5% of the global
population (Origa, 2017). In the last century, the most severe forms led to premature death due to
severe anemia. Regular red cell transfusions 63 years ago made transfusion-induced thalassemia no
longer a fatal childhood disease. It turned it into a chronic disease (Lal, 2020). In the last 45-50 years,
the survival rate of beta-thalassemia patients has increased significantly, mostly thanks to regular
blood transfusions and chelation treatments (Tartaglione et al., 2022). Researching the underlying
causes of this common and adverse disease and creating solutions maintain its importance today. In
our study, antioxidant and anti-inflammatory cytokine levels of thalassemia patients were investigated.
In the study of Goldberg et al., it was observed that Thal patients were mostly malnourished in terms
of vitamins A, C, D, selenium and zinc. In the same study, the prevalence of nutritional deficiency was
positively correlated with age and iron overload. Evidence supporting the role of vitamin D and zinc in
bone health has been observed, and zinc has also been found to improve glucose metabolism
(Goldberg et al., 2022). In our study, the vitamins A, E and C values of the thalassemia patient group
were found to be significantly lower than the healthy control group. Thalassemia does not only affect
patients physiologically. At the same time, it has a negative effect on patients psychologically. In the
study by Jaafari Z. et al., the prevalence of depression in the pool was found to be 45% and 39%,
respectively, in medium and high quality studies. The high prevalence of depression in patients with
thalassemia detected as a result of the research is remarkable (Jaafari et al., 2022). Many clinical
studies are carried out for the early diagnosis and treatment of thalassemia. One of them is the study
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by Zhang J et al. By developing a machine learning model based on MALDI-TOF mass spectrometry
guantification of hemoglobin chains in blood, they contributed to the rapid screening of thalassemia in
large populations (Zhanga et al., 2022). MDA is the end product of lipid peroxidation. To evaluate
tissue damage due to lipid peroxidation; Precursors of lipid hydroperoxides such as conjugated diene
and peroxy radical or lipid hydroperoxides can be measured or secondary products such as alkane and
aldehyde breakdown products, fluorescent schiff-base compounds can be determined (Sinclair et al.,
1990; Kilic et al., 1988). MDA is one of these degradation products and is a three-carbon dialdehyde.
MDA, which is free or in complex with tissue contents, causes cross-linking in lipids. It is also known
as carcinogenic and mutagenic. It is possible to show lipid peroxidation with MDA determination
(Kilic et al., 1988). In our study, MDA values were determined to be higher in thalassemia patients
compared to the control group. It is thought that the decrease in oxygen utilization capacity in patients
with thalassemia may play a role in finding high MDA levels. In another study, oxidant and
antioxidant properties were investigated in pediatric beta thalassemia major patients who received
regular transfusion and chelation therapy. While MDA levels were found to be higher than the control
group, Vit E levels were also found to be lower than the control group (Simsek et al., 2005). These
results support our research.

Antioxidant defense systems have enzymatic and non-enzymatic complex systems. For this
reason, there are first, second, and third antioxidant defense mechanisms in the cell. The first line of
defense is the antioxidant defense systems of SOD, CAT and GSH-Px, which suppress the formation
of free radicals (Niki, 1993). In our research, SOD, CAT and GSH-Px values of thalassemia patients
were found to be significantly lower than the control group. Decreased in SOD, CAT and GSH-Px
levels increase the formation of free radicals. Increasing the daily SOD, CAT and GSH-Px support of
patients with thalassemia protects the immune system and reduces the risk of getting diseases and the
aging process. Cytokines are produced by cells in response to complex stimuli. They also serve as key
mediators of the host response to different infections, inflammatory and immunological challenges.
They mostly have low molecular weight (Opal and DePalo, 2000; Nicod, 1993; Elias et al., 1990). In
our study, cytokine levels were determined to be higher in thalassemia patients compared to the
control group. The study conducted by Yenisey et al. to evaluate the diagnostic use of cytokines has
similar results. When the patient and control groups were compared, the difference between IL-18, IL-
6 and TNF-a levels between exudative serum and pleural fluid samples was found to be statistically
significant (Yenisey et al., 2006). In the study conducted to investigate the total antioxidant capacity in
beta thalassemia patients, the total antioxidant capacity of the patients was found to be significantly
higher than that of healthy individuals (2.75 vs. 2.10 mmol/L; p=0.01). In the same study, total
bilirubin level was found to be significantly higher in non-transfusion-dependent patients than in
transfusion-dependent patients (5.7+3.3 vs.1.9+1.4; p<0.001) (Karakas et al., 2020). On the contrary,
in our study, TAS values of the control group were higher than the patient group.

CONCLUSION

Oxidative stress is one of the most important risk factors for many diseases. Increasing oxidative stress
and the resulting decrease in antioxidant capacity require strengthening of the antioxidant system in
the treatment of diseases. In addition, it is possible to say that thalassemia is effective on cytokine and
oxidant systems. These harmful effects can be eliminated with food supplements or drugs to be used.
We believe that this study will shed light on the preparation of more comprehensive and new treatment
protocols in the future.
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