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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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THE ROLE OF COENZYME COQ10 AND VITAMIN E IN PATIENTS WITH BETA-
THALASSEMIA MAJOR IN BAGHDAD CITY POPULATION

Aveen L. Juma, Ammar L. Hussein*, Israa H. Saadoon.
College of Medicine, Tikrit University, Tikrit, Iraq.

Abstract.
Our study aimed to evaluate the level of coenzyme (CoQ10) 

in the plasma of human which suffered from beta-thalassemic 
major disease and vitamin E concentration in comparison to 
control cases. We included 90 (60 β-TM patients and 30 persons 
for control groups). The range of age (15-40 years) during the 
period from December 2022 to March 2023, and the study 
included patients previously diagnosed with beta-thalassemia 
major from Medical City and Karama Hospital. The level of 
serum CoQ10 in the patients was 2.02 ng/ml and in the control, 
groups were 3.55 ng/ml. The difference was statically high 
between the two groups (P<0.001). Likewise, our study includes 
the concentration of vitamin E in the study groups (patients 2.29 
ng/ml and for control cases 7.25 ng/ml). The results highlight that 
there was a highly significant difference between the two groups 
(P<0.001). In conclusion, for both β-TM patients and control 
groups, the results show that the two parameters CoQ10 and 
vitamin E were highly significant difference((P<0.001) which 
means there were lower antioxidant capacities as demonstrated 
by the results of our new study.

Key words. CoQ10, vitamin E, β-TM patients.
Introduction.

The clinical manifestations of thalassemia, a hereditary 
haemoglobin condition defined by decreased or missing globin 
chain production, are asymptomatic to those with severe chronic 
anaemia that needs transfusions and iron chelating medication 
for the rest of their lives [1]. In the world, β‐thalassemia is a 
heterogeneous collection of genetic hemoglobinopathies that are 
autosomal recessive diseases and are marked by irregularities 
in the globin chain of the haemoglobin [2]. This decrease in 
red blood cell activity causes chronic anaemia, considerable 
morbidity, and a shorter lifespan in comparison to the general 
population. People with severe anaemia are required to receive 
continuous red blood cell transfusions as well as periodic iron 
chelation in order to prevent iron excess [3]. Transfusion-
dependent (TDT), the most severe type of disease, necessitates 
lifelong blood transfusions (BT), a dangerous course of therapy 
[4].

Coenzyme Q10 (CoQ10) is a vitamin-like chemical that can be 
found in every cell, which is why it is also known as ubiquinone. 
In addition to playing a vital role in the production of energy, 
CoQ10 is also considered to be the most effective antioxidant 
for membranes [5]. It does this by acting as a scavenger for free 
radicals as well as preventing the oxidation of lipids and proteins 
[6]. CoQ10 is a naturally occurring antioxidant that is also a 
cofactor that is required for the creation of cellular energy [7]. In 
contrast, A decreased or nonexistent production of beta-globin 
chains, which are necessary for the production of haemoglobin, 
the protein that is present in red blood cells and is responsible 
for transporting oxygen throughout the body, is a hallmark of 
the genetic blood disorder known as beta-thalassemia major 

[8]. Thalassemia beta sufferers' levels of CoQ10 were found to 
be lower when compared to those of healthy individuals [9]. 
The requirement for blood transfusions may be reduced in 
thalassemia patients who take CoQ10 supplements [10].

Vitamin E is an antioxidant that protects cells from the harm 
that might be caused by free radicals, this vitamin may be stored 
in the body's fat [11]. Additionally, it is essential for maintaining 
immune system function and repairing DNA damage [12]. As 
an antioxidant, vitamin E plays a crucial function in protecting 
the body from harmful chemicals called free radicals, which 
have been linked to the development of cancer, cardiovascular 
disease, and dementia [13]. People with beta-thalassemia 
frequently experience high levels of oxidative stress, which can 
lead to tissue damage and inflammation, Vitamin E, a potent 
antioxidant, may help beta-thalassemia sufferers endure less 
oxidative stress [14]. In individuals with beta-thalassemia 
major, vitamin E administration decreased lipid peroxidation 
and enhanced red blood cell activity [15]. 
Materials and Methods.

A cross-sectional study selected 90 samples aged 15-40 from 
Medical City and Karama Hospital, divided them into two 
groups, and applied the required test to measure important 
parameters that support our study. The study was implemented 
during the period from December 2022 to March 2023, and 
the study included patients previously diagnosed with beta-
thalassemia major. According to the agreed protocol, a group of 
thalassemia patients who take blood every two weeks, especially 
patients before they were weight, height, medications used, 
blood transfusion duration, place of residence, risk factors, and 
illnesses.

Sample Collection: The blood samples were drawn from the 
vein. Iodine was used to disinfect the venipuncture site, and then 
five millilitres 5ml of blood was drawn from each participant 
and placed in a plane tube without anticoagulant; the blood was 
allowed to clot for 15-20 minutes; the sample was centrifuged 
for at least 10 minutes at 3000 rpm to separate the serum; the 
serum was then stored in Eppendorf tubes at -20°C.
Results.

In this cross-sectional study, the present study's results 
showed that the patient’s age was a minimal lower than that in 
the control group. The result was statistically no significant (P 
<0.114) (Table 1).

The minimum age in patients was 15 years, while in controls 
was 16, and the maximum age for both groups was 40.

The present study revealed that the level of serum CoQ10 
in the patients was lower than that in the control group. The 
difference was statically highly significant (P<0.001) (Table 2).

The present study revealed that the level of vitamin E in the 
patients was lower than that in the control group. The difference 
was statically highly significant (P<0.001) (Table 3).
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Our result agrees with Hamed et al [20]. Forty thalassemia 
patients who got both vitamin E and deferoxamine (DFX) 
had a 50.97% decrease in their transfusion requirements after 
6 months, compared to those who received just DFX. These 
outcomes may have been avoided, at least in part, if vitamin E 
had been used to prevent erythrocyte hemolysis [20].

An elevated iron fraction triggered lipid peroxidation due to 
oxidative stress, leading to a low vitamin E level. The body 
needs more antioxidants to scavenge these generated radicals 
[21]. Vitamin E may prevent erythrocyte membrane damage 
by neutralizing free radicals on the RBC membrane, reduced 
erythrocyte half-life due to a lack of vitamin E increases the risk 
of hemolysis [22].

A previous study by Althanoon et al. [23], who have found 
that, a considerable increase in blood vitamin E levels was seen 
in the treatment group compared to no meaningful changes in 
the control group after vitamin E supplementation [24].
Conclusion.

In conclusion, the findings of our new study revealed that 
there was a highly significant difference (P<0.001) in the two 
parameters, CoQ10 and vitamin E, between β-TM patients and 
control groups. These results indicate that both groups exhibited 
lower antioxidant capacities. Antioxidants play a crucial role 
in protecting our cells from oxidative stress, which can lead 
to various health issues. β-TM patients, who suffer from beta-
thalassemia major, a genetic blood disorder characterized by 
abnormal haemoglobin production, are particularly susceptible 
to oxidative stress due to the imbalance between free radicals 
and antioxidants in their bodies. The lower levels of CoQ10 
and vitamin E observed in β-TM patients suggest that their 
antioxidant defence mechanisms may be compromised. This 
finding underscores the importance of adequate antioxidant 
intake for individuals with β-TM, as it may help mitigate 
the damaging effects of oxidative stress. Additionally, the 
significant difference observed in the control group further 
highlights the need for maintaining optimal antioxidant levels in 
the general population. Further research is warranted to explore 
potential interventions or dietary modifications that could 
enhance antioxidant capacities in both β-TM patients and the 
general population.
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