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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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.

Key words. Breast cancer, Coenzyme Q 10, Selenium.

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
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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 pul 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 11(G2), stage III(G3),
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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 I11(G2), stage I1I(G3),
and stage [V(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 16.914£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 Coenzymel0
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,
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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 (COQ?2), 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



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
CoQI10 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
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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.

REFERENCES

1. Hamad MS, Sarhat ER, Khalaf SJ, et al. Characteristic
Abnormalities In Serum Biochemistry In Patients With Breast
Cancer. Systematic Reviews in Pharmacy. 2020;11:1967-1971.

2. Mercieca L, Tonna K, Betts A, et al. Metastatic melanoma
mortality in Malta. Malta Medical Journal. 2021;33:35-43.

3. Ahmed SE, Sarhat ER, Awni N, et al. Altered serum marker
of adipokines profile in breast cancer women. Indian Journal of
Forensic Medicine & Toxicology. 2021;15:2598-2604.



4. Sarhat ER, Abid IM, Kamel NA, et al. Changes of serum
Interleukin and Chemerin levels in patients with Polycystic
Ovary syndrome. J] Adv Pharm Educ Res. 2021;11.

5. Sarhat ER, Abbas MQ, Ali NH, et al. Evaluation of
ceruloplasmin, sialic acid and liver function for women
with  breast cancer. InAIP Conference Proceedings.
2022;2394:040015.

6. Hamza TA, Muhsin SA, Khalil TT. Evaluation of
malondialdehyde, homocysteine and antioxidant influence
chemotherapy in breast cancer patients. MMSL. 2023;92:105-
111.

7. Camilleri E, Gauci F, Bianco SF, et al. Axillary Management
of Breast Cancer Patients following identification of Positive
Sentinel Nodes at Mater Dei Hospital: An Audit and Literature
Review. Malta Medical Journal. 2023;35:49-61.

8. Shanta Taher S, Sadeq ZA, Al-Kinani KK, et al. Solid lipid
nanoparticles as a promising approach for delivery of anticancer
agents: review article. MMSL. 2022;91:197-207.

9. Al-Allaf LI, KA Attarbashee R, Mammdoh JK. The effect of
cyclophosphamide on hippocampal structure of adult male rats
(role of rosuvastatin). MMSL. 2022;91:256-264.

10. Zhelezniakova NM, Tverezovska II. Diagnostic and
prognostic value of selenium and Selenoprotein P in patients
with comorbid course of nonalcoholic fatty liver disease and
arterial hypertension. Medicinski ¢asopis. 2022;56:68-76.

11. Tevzadze M, Kakhadze S, Baramia M, et al. Hormone-
receptor-positive breast cancer: different prognosis of bone
metastasis among molecular subtypes. Georgian Medical News.
2023;336:54-58.

12. Nikitenko RP, Romak OI, Kvasha AN, et al. Navigation
surgery for intraoperative sentinel lymph node detection
using icg in breast cancer patients. Georgian Medical News.
2022;335:54-58.

13. Portakal O, Ozkaya O, Bozan B, et al. Coenzyme Q10
concentrations and antioxidant status in tissues of breast cancer
patients. Clinical biochemistry. 2000;33:279-284.

14. Jolliet P, Simon N, Barre J, et al. Plasma coenzyme Q10
concentrations in breast cancer: prognosis and therapeutic
consequences. International journal of clinical pharmacology
and therapeutics. 1998;36:506-509]

15. Chai W, Cooney RV, Franke AA, et al. Plasma Coenzyme
Q10 Levels and Postmenopausal Breast Cancer Risk: The
Multiethnic Cohort Study Coenzyme Q10 and Postmenopausal
Breast Cancer Risk. Cancer epidemiology, biomarkers &
prevention. 2010;19:2351-2356]

16. Khorobrykh T, Nemtsova M, Kytko O, et al. Surgical
treatment of complicated gastric cancer in young and middle-
aged patients. Georgian Medical News. 2022;332:76-84.

17. Nakonechna O, Vyshnytska I, Vasylyeva I, et al. The
significance of ischemia for the proliferative activity of the
mucosa in inflammatory bowel diseases. Georgian Medical
News. 2022;328:76-84.

18. Merabishvili G, Mosidze B, Demetrashvili Z, et al.
Comparison of hartmann’s procedure versus resection with
primary anastomosis in management of left sided colon cancer
obstruction: a prospective cohort study. Georgian Medical
News. 2022;324:21-25.

94

19. Gulbiani L, Topuridze M, Todua T, et al. Awareness of
cancer screening among georgian primary care physicians.
Georgian Medical News. 2022;322:53-58.

20. Quinzii C, Naini A, Salviati L, et al. A mutation in para-
hydroxybenzoate-polyprenyl transferase (COQ2) causes
primary coenzyme Q10 deficiency. The American Journal of
Human Genetics. 2006;78:345-349.

21. Littarru GP, Tiano L. Clinical aspects of coenzyme Q10:
an update. Current Opinion in Clinical Nutrition & Metabolic
Care. 2005;8:641-646.

22. El-Attar E, Kamel A, Karmouty A, et al. Assessment of
serum CoQ10 levels and other antioxidant markers in breast
cancer. Asian Pacific journal of cancer prevention: APJCP.
2020;21:465.

23. Rusciani L, Proietti I, Rusciani A, et al. Low plasma
coenzyme Q10 levels as an independent prognostic factor for
melanoma progression. Journal of the American Academy of
Dermatology. 2006;54:234-241.

24. Cooney RV, Dai Q, Gao YT, et al. Low Plasma Coenzyme
Q10 Levels and Breast Cancer Risk in Chinese Women
Coenzyme Q10 Levels and Breast Cancer. Cancer epidemiology,
biomarkers & prevention. 2011;20:1124-1130.

25. Babaknejad N, Sayehmiri F, Sayehmiri K, et al. The
relationship between selenium levels and breast cancer: a
systematic review and meta-analysis. Biological trace element
research. 2014;159:1-7.

26. Zhu X, Pan D, Wang N, et al. Relationship between selenium
in human tissues and breast cancer: A meta-analysis based
on case-control studies. Biological Trace Element Research.
2021:1-8.

27. Cann SA, Van Netten JP, van Netten C. Hypothesis: iodine,
selenium, and the development of breast cancer. Cancer causes
& control. 2000;11:121-127.

28. Wilson CS, Petrakis NL. Selenium as a protective against
breast-cancer in non-western diets. Infederation proceedings.
1976;35:578-578.

29. Ganther HE, Hafeman DG, Lawrence RA, et al. Selenium
and glutathione peroxidase in health and in disease.In Prasad
AS, Oberleas D (eds): “Trace Elements in Human Health and
Disease.” New York: Academic Press. 1976;11:165-234.

30. Spallholz JE, Martin JL, Gerlach ML, et al. Injectable
selenium: Effect on the primary immune response of mice.
Proceedings of the Society for Experimental Biology and
Medicine. 1975;148:37-40.

31. Flowers B, Poles A, Kastrati I. Selenium, and breast cancer—
An update of clinical and epidemiological data. Archives of
Biochemistry and Biophysics. 2022;732:109465.

32. Charalabopoulos K, Kotsalos A, Batistatou A, et al. Selenium
in serum and neoplastic tissue in breast cancer: correlation with
CEA. British Journal of Cancer. 2006;95:674-676]

33. Kuo HW, Chen SF, Wu CC, et al. Serum and tissue trace
elements in patients with breast cancer in Taiwan. Biological
trace element research. 2002;89:1-1.

34, Garg AN, Singh V, Weginwar RG, et al. An elemental
correlation study in cancerous and normal breast tissue with
successive clinical stages by neutron activation analysis.
Biological Trace Element Research. 1994;46:185-202.



35. Abdi S, Montazeri V, Garjani A, et al. Coenzyme Q10 in
association with metabolism-related AMPK/PFKFB3 and
angiogenic VEGF/VEGFR2 genes in breast cancer patients.
Molecular Biology Reports. 2020;47:2459-2473.

36. Chanihoon GQ, Ahsanullah UN, Memon AA, et al
Determination of enzyme Q10 level in Pakistani female patients
with breast cancer. Chinese Journal of Analytical Chemistry.
2022;50:100061.

37. Shinde S, Patil N, Tendolkar A. Coenzyme Q10: A review of
essential functions. Internet J. Nutr. Wellness. 2005;1.

38. Kapoor P, Kapoor A. Coenzyme Q10-a novel molecule. J
Indian Acad Clin Med. 2013;14:37-45.

39. Hill GJ, Shriver BJ, Arnett DB. Examining intentions to use
CoQ10 amongst breast cancer patients. American Journal of
Health Behavior. 2006;30:313-321.

40. Molyneux SL, Young JM, Florkowski CM, et al. Coenzyme
Q10: is there a clinical role and a case for measurement?. The
Clinical Biochemist Reviews. 2008;29:71.

41. Rodick TC, Seibels DR, Babu JR, et al. Potential role of
coenzyme Q 10 in health and disease conditions. Nutrition and
Dietary Supplements. 2018;10:1-1.

42. Brea-Calvo G, Rodriguez-Hernandez A, Fernandez-Ayala
DJ, et al. Chemotherapy induces an increase in coenzyme Q10

95

levels in cancer cell lines. Free Radical Biology and Medicine.
2006;40:1293-1302.

43. Singh P, Kapil U, Shukla NK, et al. Association between
breast cancer and vitamin C, vitamin E and selenium levels:
results of a case-control study in India. Asian Pac J Cancer Prev.
2005;6:177-180.

44. Lopez-Saez JB, Senra-Varela A, Pousa-Estevez L. Selenium
in breast cancer. Oncology. 2003;64:227-231.

45. Diplock AT: Antioxidants and free radical scavengers;
in Evans R, Borden RH (eds): Free Radical Damage and Its
Control Amsterdam, Elsevier Science. 1994:113-130.

46. Lajman Z, Romic Z, Trutin K. Nasopharyngeal cancer and
blood selenium. Acta Med Croatica. 1994;2:73-76.

47. Cui Y, Vogt S, Olson N, et al. Levels of zinc, selenium,
calcium, and iron in benign breast tissue and risk of subsequent
breast cancer. Cancer Epidemiology Biomarkers & Prevention.
2007;16:1682-1685.

48. Franca CA, Nogueira CR, Ramalho A, et al. Serum levels
of selenium in patients with breast cancer before and after
treatment of external beam radiotherapy. Annals of oncology.
2011;22:1109-1112.



	Title

