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 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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EVALUATION OF THE ROLE OF COENZYME Q 10 IN THE BLOOD OF BREAST 
CANCER WOMEN

Fatma S. Abd-Alqader, Entedhar R. Sarhat*, Zaidan J. Zaidan.
College of Medicine, Tikrit University, Tikrit, Iraq.

Abstract.
Background: Cancer is an abnormal proliferation of 

cells in a tissue or organ that causes the cells to change 
their nature, eventually producing a lump or mass and 
spreading to other regions of the body in most cases. 
Aim of the study: The purpose of this study is to evaluate 
the level of coenzyme Q 10 in breast cancer patients and to 
determine their relationship to the proliferation of breast cancer. 
Methods: This study has investigated 90 women (60 patients 
and 30 controls) subdivided according to stages of cancer status. 
Results: This study shows the mean of coenzyme Q 10 was 
observed in breast cancer women (16.91±2.52) as compared 
with the healthy control group (42.49±7.45) the difference 
was highly significant at a P. value of 0.0003. The mean and 
stander deviation of coenzyme Q 10 in women with breast 
cancer (stage 1, stage2, stage3, and metastatic stage) were 
(28.03b±5.81, 17.51b±3.42, 22.71b±4.38, and 17.93b±2.92) 
in comparison with healthy women were(40.22a±3.13). 
Conclusions: It was concluded that the levels of coenzyme 
Q 10 were significantly decreased in breast cancer women as 
compared with healthy women.
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Introduction.

Cancer is defined by a loss of control over cellular growth and 
development, which results in excessive cell proliferation and 
spread [1]. Breast cancer has a strong proclivity for spreading to 
lymph nodes, the lungs, the bones, and the liver. 

Breast cancer (BC) is the second most common cancer 
worldwide and the most frequent malignant disease, with an 
estimated 2.3 million cases and 685,000 deaths in 2020, and 
the cases are expected to reach 4.4 million in 2070 [2]. Among 
women, breast cancer accounted for approximately 24.5% of 
all cancer cases and 15.5% of cancer deaths, ranking first for 
incidence and mortality in the majority of the world countries 
in 2020 [3-5].

Its aetiology and causative factors are complex and interlinked 
which include family history, gene susceptibility, hormone, diet, 
lifestyle factors and environmental exposures [6,7].

Coenzyme Q10 is a lipid compound with 10 isoprenoid units 
and is widely distributed in the human body. It is a lipophilic 
inner mitochondrial membrane cofactor that is used to shuttle 
electrons in the formation of ATP. Hence, it has a fundamental 
role in cellular bioenergetics, which has led to its clinical 
application in problems involving tissues with high metabolic 
requirements, such as heart muscle. Second, beyond its role in 
generating ATP, CoQ10 serves as an antioxidant or free radical 
scavenger [8]. Decreased levels of CoQ10 have been found in 
the plasma of women with breast cancer and cancerous breast 
tissue, and low levels correlated with a worse prognosis [9].

Selenium(Se) is a chemical element recognized as nutritionally 

essential for humans which is present in the human diet as 
selenomethionine in plants and as selenocysteine in meat, but 
it is toxic at levels slightly higher than those required for health 
and it can attend as a potential cancer preventive agent, at least 
in populations with low intake [10].

Selenium status correlates with breast cancer survival. As a 
result, one way to curb breast cancer mortality would be via Se 
supplementation, especially in patients with severely depleted 
Se status6.  The ability of selenium to counteract cancer cell 
growth due to its effects on DNA stability, cell proliferation, 
necrotic and apoptotic cell death in healthy and malignant cells, 
and/or regulation of oxidative stress and the immune system 
[11,12].
Materials and methods.

This study investigated 90 women (60 patients and 30 controls), 
ages between (30-70) years. The patients were referred to three 
main facilities, Kirkuk oncology centre, consultation of early 
detection of breast tumours in Azady Hospital, and Kirkuk 
General Hospital from November 2022 to March 2023. The 
individuals of this study were divided into five groups: The first 
group was breast cancer women who have a tumour in stage 1 
(n=14). The second group were breast cancer women have a 
tumour in stage 2 (n=22). The third group were breast cancer 
women who have a tumour in stage 3 (n=16). The fourth group 
were breast cancer women who have a tumour in the metastatic 
stage (n=8). The fifth group was healthy women with a negative 
family history of breast cancer were included in this study as a 
control group. Clinical history data, information on age, weight, 
height, marital status, and family history of breast cancer. About 
5 ml of venous blood was collected from each case by using 
a sterile disposable syringe then unloaded into gel tubes and 
allowed to clot at room temperature for 20 minutes. All samples 
were centrifuged at 3000 rpm for 15 minutes; sera removed and 
divided into three Eppendorf tubes 500 µl for each sample, then 
stored at -30 C until used to the time of biochemical assay which 
included parameters: Coenzyme Q10. The kit was an Enzyme-
Linked Immunosorbent Assay (ELISA) for all parameters which 
worked manually and then measured by the Mindry device. The 
work included the measurement of the weight and height of each 
woman included in this study and BMI was calculated by using 
the following formula: weight in kilograms divided by height in 
squared meters. Quantifying obesity by the BMI classification 
of WHO, and the international obesity task force.
Results.

Table 1. explains the Relation between breast cancer and 
healthy women regarding the mean ± SD of Coenzyme among 
60 breast cancer women and 30 control. The mean serum 
Coenzyme concentrations in women with breast cancer in 
stage I was (28.0±5.81), while in stage II(G2), stage III(G3), 



92

and stage IV(G-M) were (17.51±3.42, 22.71±4.38, 17.93±2.92) 
respectively, in compared with control was  (40.22±3.13) at 
p-value 0.0003. (Table 2).

The results revealed a significant decline in serum Selenium 
concentrations according to the Control Group. The Coenzyme 
levels were (0.09±0.05) in breast cancer women, and (0.17±0.07) 
in the control group at p-value (p< 0.040), as shown in Table 3.

The mean serum Selenium in women with breast cancer in 
stage I was (0.14a±0.05), while in stage II(G2), stage III(G3),  
and stage IV(G-M) were (0.11ab±0.03, 0.08b±0.02, 0.12a±0.05) 
respectively in compared with control was  (0.2a±0.05) at 
p-value 0.028 (Table 4).

Table 1. Relation between breast cancer and healthy women regarding 
the Coenzyme Q10.
Studied groups Coenzyme Q10
Breast Cancer women 16.91±2.52
Control Group 42.49±7.45
P. value 0.0003

Table 2. Relation of Coenzyme with the Stage of breast cancer women.
Breast cancer women Coenzyme10 
G1 (N.14 ) 28.03b±5.81  
G2 (N.22 ) 17.51b±3.42  
G3 (N.16 ) 22.71b±4.38  
G-M (N.8 ) 17.93b±2.92  
Control(N.30) 40.22a±3.13  
P-Value 0.0003

Table 3. Relation  between breast cancer and healthy women regarding 
the Selenium.
Studied groups Selenium 
Breast Cancer women (n=60 ) 0.09±0.05
Control Group (n=30 ) 0.17±0.07
p value 0.040

Table 4. Relation of Selenium with the Stage of breast cancer women.
Breast cancer women Selenium 
G1 (N.14 ) 0.14a±0.05  
G2 (N.22 ) 0.11ab±0.03 
G3 (N.16 ) 0.08b±0.02  
G-M (N.8 ) 0.12a±0.05  
Control(N.30) 0.2a±0.05  
P-Value 0.028

Discussion.
Our findings show a decrease in Q 10 in breast cancer women 

in comparison with control. These results agree with Portakal 
et al. [13]; Jolliet et al. [14] and disagree with Chai [15]. This 
finding could define CoQ10  as a marker of body antioxidant 
capacity, which is significantly lower in cancerous tissues 
compared with the control. This could reflect the consumption 
of Q against peroxidative damage in tumour tissues [13]. 
Previous in vivo and in vitro studies have reported that Q10 is 
an important antioxidant for unsaturated lipids of mitochondrial 
membranes against free radical damage. This protective effect 
is related to direct interaction with lipid peroxidation products 
[15]. Since Q10 is present in the central plain of the membrane, 

it may react with perferryl, peroxyl and lipid radicals, and may 
inhibit initiating and promotion stages of lipid peroxidation. 
Also prevents lipid peroxidation by regeneration of alpha 
tocopherol indirectly [16,17]. 

Reduced Q plays a role not only against lipid peroxidation but 
also against oxidative damage of proteins and DNA [16,18]. It 
was shown that Q10 may also directly react with superoxide 
radicals [17]. A previous study reported that plasma Q10 
concentration was lower than 0.5 mg/mL in breast cancer. 
According to the ability of Q10 to prevent lipid peroxidation in 
the cell, it could reduce the susceptibility of the cell to cancer 
development. Exogenous Q10 administration via nutrition 
may help increase the protective effect of Q10 in breast tissue 
especially in women in high-risk groups [19]. A mutation in the 
gene encoding PHB-polyprenyl transferase (COQ2), the second 
enzyme in the biosynthetic pathway of CoQ10. PHB-polyprenyl 
transferase mediates the conjugation of the benzoquinone ring 
with the decaprenyl side chain and, thus, plays a central role in 
the biosynthesis of CoQ10 cause of primary CoQ10 deficiency 
[20]. defect in the COQ9 gene was identified, leading to a 
primary CoQ10 deficiency potentially treatable with CoQ10 
supplementation [21].

Our findings disagree with El-Attar et al. [22], that show 
increased CoQ10 levels in breast cancer patients when compared 
to the healthy controls. Initially, low circulating levels of CoQ10 
have been associated with poor prognosis for several cancer 
types most of the breast cancer patients were in the early stage 
of the disease and none of them showed signs of metastasis 
which is consistent with the fact that low circulating levels of 
CoQ10 were associated with poor prognosis. Also, patients 
who developed metastasis had lower CoQ10 levels than those 
who did not and subjects with lower baseline CoQ10 levels 
had shorter disease-free intervals [23]. It’s also noteworthy that 
women at either extreme value of CoQ10 may be at increased 
risk of breast cancer [24].

Our finding revealed a significant decline in serum Selenium 
concentrations according to the control Group. The Coenzyme 
levels were (0.0873±0.0543) in breast cancer women, and 
(0.1689±0.0741) in the control group at p-value (p < 0.040), as 
shown in Table 4 

Our findings agree with Babaknejad et al. [25] and Zhu et al. 
[26]. There is a correlation between selenium deficiency and 
the incidence of breast cancer [27]. Another study shows a 
relationship between Se and breast cancer in women consuming 
a non-western diet sufficient in selenium which suggests that 
selenium aids in the protection against breast cancer [28]. 
The statistically significant lower concentrations of serum Se 
in women with breast cancer by a mechanism that Se may 
prevent peroxidative damage from polyunsaturated fatty acids 
through its role as a component of glutathione peroxidase, an 
enzyme present in breast tissue [29]. Other mechanisms, such 
as stimulation of immunocompetence by Se also may contribute 
to its protective effect [30].

Selenium (Se) is an essential trace element of the human 
diet and plays a critical role in many aspects of human health 
demonstrating that Se status correlates with breast cancer 
survival. As a result, one way to curb breast cancer mortality 
would be via Se supplementation, especially in patients with 
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severely depleted Se status. Se manifests its biological activity 
through incorporation into selenoproteins as selenocysteine 
[31].

Human body Se is incorporated into the polypeptide backbone 
of some proteins and through them it regulates the cellular 
antioxidant defence system, DNA damage and protein function. 
Se also controls cell-mediated immunity and B-cell function. 
The lower serum Se levels in cancer patients can be attributed 
to either lower Se intake, to sequestration of this element by the 
tumour cells or both [32].

Our results disagree with Kuo et al. [33]. Se concentration in 
breast cancer was nearly fourfold greater than in the adjacent 
normal breast tissue [34]. 

These results agree with ABDI, Sheyda, et al. [35]. The 
CoQ10 level decreases when the stage of cancer progresses. 
This remarkable reduction may be a result of the chemotherapy 
treatment given to the patients, their diet, and socioeconomic 
status [36]. Low levels of coenzyme Q10 in the circulation 
of women with breast cancer,  in early and metastatic stages 
suggested a correlation between plasma levels of CoQ10 and 
the tumoral expression levels of AMPK, PFKFB3, VEGF, 
and VEGFR [35]. It has been shown that CoQ10's antioxidant 
properties and central role in mitochondrial oxidative 
phosphorylation make it useful as an adjunct therapy for breast 
cancer [37]. The regulation of Q10 is subjected to physiological 
factors that are related to the oxidative activity of the organism; 
they increase under the influence of oxidative stress, e.g., 
physical exercise, cold adaptation, thyroid hormone treatment, 
and decrease during ageing [38]. 

In addition, a decrease in the synthesis of Q10 is affected by 
drugs such as HMG-CoA reductase inhibitors used to treat 
elevated blood cholesterol levels by blocking cholesterol 
biosynthesis also block CoQ10 biosynthesis. The resulting 
lowering of blood CoQ10 level is due to the partially shared 
biosynthetic pathway of CoQ10 and cholesterol [37]. Also 
mutation or defect in genes that inter in Q10 biosynthesis or 
mitochondrial DNA that cause CoQ10 deficiency in breast 
cancer [39].In addition, intake of Q10 supplementation for 
breast cancer women suffering from deficiency of Q10 level 
help improves prognoses because inhibits angiogenesis in 
endothelial cells via reduction of vascular endothelial growth 
factor (VEGF) expression and helps the immune system work 
better and makes the body better able to resist certain infections 
and types of cancer. In breast cancer [40] Rodick et al., showed 
that the use of CoQ10 with chemotherapy such as Tamoxifen is 
effective in patients suffering from breast cancer which decreases 
the side effect of chemotherapy [41]. Our result disagrees 
with Brea-Calvo et al. [42]. found an increased concentration 
of CoQ10 (due to increased biosynthesis) in cancer cell lines 
after chemotherapy treatment with camptothecin, etoposide, 
doxorubicin, and methotrexate.

Our findings agree with Singh et al. [43], which show a decrease 
in selenium levels in all stages of breast cancer in compare with 
the control. Another study shows that women whose breast 
cancer was in complete remission had normal or near-normal 
serum levels of selenium. In contrast, the women with clinically 
active tumours had the lowest mean level. The decrease in 

serum selenium in patients with stage I disease was minimal; 
however, the difference was greater in women with larger 
tumours and extended disease suggesting that serum selenium 
may be influenced by age, menopausal status, or clinical status 
in the sample of patients studied [44]. Selenium is an important 
inorganic antioxidant, and diminished circulating levels of this 
element may largely result from uptake by tumoral tissue, which 
uses reduced glutathione as an electron donor [45]. Selenium is a 
component of glutathione peroxidase, an enzymatic antioxidant, 
and acts as an antitumor agent The decrease in serum selenium 
may be the result of increased activity or increased tumoral 
mass, which in turn may increase the amount of free radicals 
in the tumoral tissue. These free radicals may attract greater 
amounts of selenium through electrophilic mechanisms [46].

A deficiency of selenium may contribute to mammary 
carcinogenesis due to the roles of these elements in regulating 
cell proliferation, differentiation, and apoptosis. Additionally, 
selenium has immune-enhancing and antioxidant effects [47]. 
Other studies suggest that the decrease in serum concentrations 
of selenium in women with breast cancer was a consequence 
rather than a cause of cancer this notice come from the levels 
of selenium were lower in women with more advanced cancer 
than in patients whose disease was in an earlier stage, when the 
tumoral mass was smaller [48].
Conclusion.

Breast cancer is a debilitating disease that affects millions of 
women worldwide. It is a complex disease that arises due to 
various genetic and environmental factors. Despite the significant 
advances made in the field of breast cancer research in recent 
years, the exact molecular mechanisms underlying the disease's 
pathogenesis remain elusive. Recent studies have suggested that 
alterations in mitochondrial function and oxidative stress may 
play a crucial role in breast cancer development. Coenzyme 
Q10 (CoQ10) is a crucial component of the mitochondrial 
electron transport chain, playing a vital role in cellular energy 
production. It also has potent antioxidant properties, protecting 
cells from oxidative damage. We found that the levels of 
CoQ10 are significantly decreased in breast cancer women 
as compared to healthy women. This suggests that impaired 
mitochondrial function and increased oxidative stress may 
contribute to breast cancer development. However, the exact 
mechanisms underlying the reduction in CoQ10 levels in breast 
cancer patients remain unclear. Further research is needed to 
investigate the role of CoQ10 in breast cancer pathogenesis and 
to develop novel therapeutic strategies targeting mitochondrial 
dysfunction and oxidative stress in breast cancer patients.
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