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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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PATIENTS
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Abstract.
Breast cancer (BC) is a common malignancy and a major 

cause of death in women. We sought to evaluate ferroportin 
plasma concentration in patients with BC. A total of 90 subjects 
(60 BC versus 30 control healthy) enrolled in the present study. 
Blood sample withdrawn and serum separated for measurement 
of total serum bilirubin (TSB), Aspartate Transaminase (AST), 
alanine transaminase (ALT), ferroportin (FPN). Results: A 
non-significant (p<0.852) differences exists between the level 
TSB in BC group (0.665±0.365) compared to control group 
(0.654±0.191mg\dl). AST in BC group (40.1±36.0) has shown 
a highly significant (p>0.001) difference comparing with the 
control group (22.5±14.2 U/L). ALT in BC group (29.7±26.7) 
has shown a highly significant (p>0.004) difference comparing 
with the control group (18.19±9.51U/L). FPN (ng/mL) in BC 
group (2.47±1.59) has shown a highly significant (p>0.002) 
difference comparing with the control group (4.44±1.20). 
Conclusion: the study concluded that breast cancer was 
associated with elevated AST, and ALT with reduced FPN and 
no changes reported with TSB levels.

Key words. Breast cancer, serum bilirubin, Aspartate 
Transaminase, alanine transaminase, Ferroportin.
Introduction.

Cancer is characterized by loss of control of cellular growth 
and development leading to excessive proliferation and spread 
of cells [1-4].Breast cancer (BC) is the most common term for a 
set of breast tumor subtypes with distinct molecular and cellular 
origins and clinical behavior. Most of them are the origin of 
ductal or lobular epithelial tumors. Breast cancer starts when 
cells in the breast begin to grow out of control and the capacity 
of these cells to infiltrate and invade natural tissue locally. These 
cells usually form a tumor that can often be seen on an x-ray or 
felt as a lump. Breast tumors could be classified into benign and 
malignant tumor (cancerous) [5-8].

Iron is an essential nutrient that is involved for many cellular 
processes, including electron transport chain (ETC), citric acid 
cycle, heme synthesis, and the cofactor of DNA Polymerase. 
Extra metabolic iron is stored in the form of ferritin and 
hemosiderin in the reticuloendothelial system mainly in the liver 
and macrophage of the spleen [4]. In order to maintain sufficient 
and healthy iron level in the body, cells require the coordination 
of a wide range of genetic activities, which are tightly regulated 
by both intracellular (via iron response element (IRE)/iron 
regulatory protein (IRP) regulatory pathway) and systemic iron 
metabolism (Hepcidin / Ferroportin) [7]

Ferroportin (ferroportin 1, also termed Ireg1, MTP1, and 
SLC40A1) is a cell surface transmembrane protein and is the only 
known export protein for nonheme iron. Ferroportin is expressed 
at high concentrations on duodenal enterocytes, placenta, 
hepatocytes, and macrophages and is an essential component 

of systemic iron homeostasis that play a critical determinant of 
outcome in breast cancer, ferroportin concentration was found 
to be low in the breast tumors [8].

The liver is one of the largest organs in the body, and it 
performs an amazing array of vital functions in the body's 
maintenance, performance, and regulation of homeostasis. 
Serum measurements of liver-derived enzymes, non-enzymatic 
proteins, and metabolites of liver metabolism (collectively 
known as liver function tests (LFTs). The standardized batch 
of LFTs usually comprises alanine aminotransferase (ALT; 
and sometimes, aspartate aminotransferase (AST), alkaline 
phosphatase (ALP), γ-glutamyltransferase (GGT), and other 
non-enzymatic proteins (e.g., albumin) and metabolites of heme 
metabolites, such as bilirubin [9-11].

The main purpose of the present study was to evaluate 
ferroportin and liver enzymes in patients with BC and control 
subjects. 
Materials and methods.

This study has investigated 90 women (60 patients and 
30 controls), their ages between (30-70) years. The patients 
were referred to three main facilities, Kirkuk oncology center, 
consultation of early detection of breast tumor in Azadi hospital, 
and Kirkuk general hospital from November 2022 to March 2023.

About 5 ml 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 four Eppendorf tubes 500 μl for each sample, then 
stored at - 30 C until used to the time of biochemical assay.

An enzyme-linked immune sorbent assay (ELISA) was used 
to determine concentrations of ferroportin. Serum AST , ALT, 
ALP, and Total Serum Bilirubin (TSB) levels were measured by 
spectrophotometric kit.

Statistical analysis: All data were analyzed by using the 
Minitab program according to the ANOVA test. However, the 
mean when compromised by t T-Test under the P. value 0.05.
Results.

The total number of a subject that participate are 90 (60 
patient and 30 control)This study showed that the peak age of 
women with breast cancer was between 45 – 56 years and its 
percentage was 40%, while the least age group 35-44 years and 
its percentage which was found to be 27 % (table 1).

As shown in table (2), the mean of the serum level of total 
serum bilirubin (TSB) in breast cancer women comparing with 
the control group (0.665±0.365versus 0.654±0.191mg\dl). The 
result was non-significant (p<0.852).

As shown in table (3), the mean of the serum level of AST 
in breast cancer women comparing with the control group 
(40.1±36.0 versus 22.5±14.2 U/L). The result was highly 
significant (p>0.001).
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As shown in table (4), the mean of the serum level of ALT 
in breast cancer women comparing with the control group 
(29.7±26.7 versus 18.19±9.51U/L). The result was highly 
significant (p>0.004).

As shown in table (5), the mean of the serum level of 
Ferroportin  in breast cancer women comparing with the control 

group (2.47±1.59 versus 4.44±1.20  ng/mL ). The result was 
highly significant (p>0.002).

The result of TSB level was no significant difference p- 
value 0.548 between G1, G2, G3 and G-M (0.611a±0.404, 
0.638a±0.261, 0.654a±0.416 and 0.832a±0.440), respectively 
compared with control group (0.654a±0.191).

The result of A S T level was significant difference p- 
value 0.004 between G1, G2, G3 and G-M (60.70a±6.80, 
30.95bc±4.83, 35.88b±5.02, and 38.22b±3.81), respectively 
compared with control group (22.53c±4.24).

As regards the result of A L T level was significant difference 
p- value 0.0027 between G1, G2, G3 and G-M (32.99a±34.2, 
25ab±16.5, 30a±34.81, and 26.13ab±15.81), respectively 
compared with control group (18.19b±9.51) (Table 6).

The result of Ferroportin level was no significant difference 
p value 0.192 between G1, G2, G3 and G-M (3.936a±1.432, 
3.301a±1.236, 3.259a±1.095, 3.397a±1.101), respectively 
compared with control group (3.440a±1.198) (Table 7).
Discussion.

This study reveals that, the highest rate of breast cancer in 
women was within the age group 45 – 56 years and the least was 
within the age group of 35-44 years. Numerous results obtained 
by other studies were focused on the age of women with breast 
cancer, e.g., the study that carried by Ghanim H   et al, [12] 
who found that the mean age of breast cancer women was 
(42.2±10.41) years, while the study by Armstrong K [13]. Who 
found that the mean age was (50.4±12.45) years with range of 
22 to 80 years. In United Kingdom, where the age standardized 
incidence for the breast cancer among women aged between 
50 to 60 years, may be due to the familial and the hormonal 
factors [14]. As shown in figure (1) that on distributing cases 
according to age it was seen that most malignant cases were in 
aged group 45 – 56 years of age group (i.e. 40%), while no cases 
was observed < 23 years of age group, this results are similar 
to study in breast cancer by Mac Mahon B  et al. [15] were in 
40 – 49 years of age (i.e. 52.5% ), and there were no cases in < 
23 years of age, while the findings were observed by Navneet 
Kaur A [16], that the maximum number of cases of carcinoma 
of breast were in the age group of 35 to 44 years. Previous study 
done in Khalid found similar finding and agree with the present 
study [17].

The mean distribution of TSB serum levels for studied groups 
are listed in tables (2).Total bilirubin concentration reflects the 
liver's functional transport capability and has strong antioxidant 
effects. This might be attributed to lower hepatocyte damage 
and no increase in haemoglobin breakdown in BC patients. 
The production of apolipoprotein D by unconjugated bilirubin 
reduced BC cell line proliferation in a dose-dependent way, 
which might explain the small decrease of bilirubin reported 
in BC patients with high triglyceride levels in an attempt to 
minimize BC cell growth [18]. This study showed insignificant 
change in TSB concentration and our results in agreement with 
Albdusallam et al. [19]. that was observed an insignificant 
change in the levels of TSB. The study was done by Nwozo 
et al., also reported that TSB was a non-significant decrease in 
the bilirubin level when compared with control. Despite taking 
a group of patients on chemotherapy/radiotherapy and immune 
booster supplements (a combination of essential vitamins and 

Age group(years) NO. %
35-44 16 27
45-56 24 40
55-76 20 33
Total 60 100%

Table 1. Relation the number of breast cancer women with Age.

Study groups No. TSB (mg/dL) p value
Breast cancer women 60 0.665 ± 0.365 0.852
Control group 30 0.654 ± 0.191

Table 2. Serum level of TSB in women with breast cancer versus control 
group.

Study groups No. AST (U/L) p value
Breast cancer women 60 40.1 ± 36.0 0.001 Control group 30 22.5 ±14.2

Table 3. Serum level of AST in women  with breast cancer versus 
control group.

Study groups No. ALT (U\L) p value
Breast cancer women 60 29.7 ±26.7 0.004 Control group 30 18.19±9.51

Table 4. Serum Level of ALT in women with breast Cancer versus 
control group.

Study groups No. Ferroportin (ng/mL) P. value
Breast cancer women 60 2.47±1.59     0.002Control group 30 4.44±1.20     

Table 5. Comparison between concentration of ferroportin breast 
cancer versus control group.

Breast cancer 
women

TSB AST ALT 

G1 (N.14) 0.611a±0.404  60.70a±6.80  32.99a±34.20  
G2 (N.22) 0.638a±0.261  30.95bc±4.83  25ab±16.50  
G3 (N.16) 0.654a±0.416  35.88b±5.02  30a±34.81  
G-M (N.8) 0.832a±0.440  38.22b±3.81  26.13ab±15.81  
Control (N.30) 0.654a±0.191  22.53c±4.24  18.19b±9.51  
P-Value 0.548 0.004 0.0027

Table 6. Correlation of TSB, AST, and ALT with the stage of disease 
breast cancer women.

Breast cancer women Ferroportin  
G1 (N.14) 3.936a±1.432  
G2 (N.22) 3.301a±1.236  
G3 (N.16) 3.259a±1.095  
G-M (N.8) 3.397a±1.101  
Control (N.30) 3.440a±1.198  
P-Value 0.192

Table 7. Relation of Ferroportin with the stage of disease breast 
cancer women.
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minerals), this study agreed with it. Because, following surgery, 
most cancer patients receive a combination of radiation and/or 
chemotherapy, which might increase oxidative stress [20].

 The current study assessed the serum biochemical profile 
(AST) of BC patients undergoing RT. RT may change the 
levels of biological components in the blood, influencing organ 
systems. Serum biochemical marker can assist evaluate disease 
progression, metastasis, and therapy options for breast cancer. 
The liver enzyme (AST) in this study shows highly significant 
changes, which mean the radiotherapy affected liver.

 In this study, there is significant increase in AST level in the 
breast cancer patients when comparing with healthy subjects. 
This was in agreement with Said (2019) study [21]. While 
Alkindi and Alhashemi (2022) study, who reported AST levels 
study did not show any significant changes p<0.528, which 
mean the radiotherapy does not affect liver in cases of breast 
cancer patients than healthy controls [22].  

The study of Nwozo, et.al informed that breast cancer patient 
compared with the control, There was a significant increase 
(p<0,05) in AST activity [20]. AST plasma activity is the most 
often utilized indicators of hepatocellular injury, as they are 
intracellular enzymes that are released into the blood following 
cellular damage. AST is found in the heart, brain, kidney, and 
skeletal muscles, making it less selective for liver damage. 
Their plasma activity rises as a result of damage to and leaking 
through the cellular membrane. In breast cancer patients, the 
increased AST activity in the breast cancer patient might be a 
result of inflammation or injury to other organs, or it could be a 
result of cancer metastasizing to other organs in the body [23].

The present study shows an increase in the serum AST in 
breast cancer women comparing with the control group, these 
results were in congruence with Sathesh et al. who showed that 
chemotherapeutic drugs administration cause tissue damage and 
an increase of enzymes membrane leakage of these enzymes 
[24]. Also, the present study was in agreement with Damodar 
et al. who revealed that the incidence of hepatotoxicity in 
patients treated with chemotherapeutic drugs [25]. Anber 
et al. stated that about 40% of patients suffered liver damage 
after doxorubicin treatment [26]. This was supported with 
a study by Llesuy and Arnaiz who stated that doxorubicin 
administration produced increases of 51% and 53% in liver 
spontaneous chemiluminescence and malonaldehyde formation; 
respectively. The main characteristics of these processes were 
elevations in serum levels of ALT, AST, and bilirubin [27]. The 
underlying mechanism is that doxorubicin causes an increase 
in the Malondialdehyde levels together with a decrease in the 
serum levels of superoxide dismutase and catalase activity 
through the one-electron reduction of nicotinamide adenine 
dinucleotide phosphate (NADPH) cytochrome P-450 reductase 
enzyme [27]. Previous studies reported that administration 
of antioxidants such as vitamin E, C, and A could reduce the 
hepatotoxic effect of doxorubicin. And that both virgin olive 
oil and selenium could be given as dietary supplements with 
the appropriate concentration and dosage form to maximize the 
antitumor action of these agents and to minimize the hepatotoxic 
effect of doxorubicin. Chauhan et al. found that the levels of 
these enzymes were increased but still within the normal 

reference ranges during the different courses of chemotherapy 
this was explained by the progressive liver damage caused by 
the chemotherapeutic drugs [28].

We detected that serum levels of ferroportin were significantly 
lower in breast cancer patients than the controls. After 
radiotherapy, its level decreased significantly in patients versus 
pre radiotherapy. This highlights the impact of radiation on 
ferroptosis. Silencing ferroportin increases the cellular labile 
iron pool and lipid peroxidation, thereby sensitizing cells 
towards ferroptosis [29,30]. Geng et  al. [31] found knockdown 
of ferroportin accelerated erastin-induced ferroptosis 
by increasing iron-dependent lipid ROS accumulation, 
highlighting ferroportin as a potential therapeutic target site 
for neuroblastoma. Our study agreement with Ali et al., [32] 
reported that serum ferroportin levels were significantly lowered 
in breast cancer compared to control (0.589±0.107 vs 1.37±0.28 
ng/ml respectively). The metabolism of iron is closely regulated 
by hepcidin which is liver-derived peptide. It exerts its action by 
interacting with a ferroportin (FPN), a transmembrane protein 
implicated in iron efflux from the body iron stores. Binding of 
hepcidin with FPN exerts a negative effect on erythropoiesis by 
inducing internalization and then subsequently destruction of 
FPN [32].

Inoguchi et al. [33] Breast cancer risk also tended to be 
associated with high bilirubin levels (≥ 0.9 mg/dL) (P=0.144) No 
significant association was found between serum bilirubin levels 
and breast cancer in all stages  risk in women Serum bilirubin 
levels are influenced by many environmental factors, including 
physiological and pathological conditions, as well as genetic 
factors. In addition, low bilirubin levels have been reported in 
patients with various chronic diseases and conditions, such as 
diabetes, obesity, aging-related disability [32,33]. Therefore, 
the association between low bilirubin levels and cancer risk 
may be mediated, at least in part, by the effect of these factors. 
However, the present study revealed that the association 
remained significant even after the model was adjusted for 
these variables. Taken together, low bilirubin levels may reflect 
a total susceptibility determined by both genetics and various 
environmental factors to some types of cancers, and thus might be 
a clinically useful biomarker for the risk of cancer development. 
Serum bilirubin levels are highly related to genetics, and many 
genome-wide association studies have shown the substantial 
contribution of various UGT1A1 polymorphisms to human 
serum bilirubin levels [33]. Serum estrogen activities are also 
regulated by UGT1A1 by the conjugation and subsequent 
direct inactivation of estrogens32. Therefore, it is very likely 
that high bilirubin levels due to UGT1A1 polymorphisms may 
be accompanied by high activities of serum estrogens and a 
subsequently increased risk of estrogen-dependent cancers. 
In fact, several studies have shown that increased estrogen 
activities due to UGT1A1 polymorphisms may be associated 
with an increased risk of breast cancer [34].

O’Malley et al. [35] reported that liver function tests did not 
demonstrate significant differences in G1 stage of disease breast 
cancer women ALT: 25.47±10.55 vs 21.54±8.03 U/L and AST: 
25.75±10.72 vs 24.58±6.93 U/L. In the G2 group, ALT and AST 
demonstrated a statistically significant increase from baseline 
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to 6 months (P<0.05), liver function tests did not demonstrate 
statistically significant changes from 6 months to 12 months in 
all stages of disease breast cancer women.

Chemotherapy is an effective drug which has been widely 
used for the treatment of hormone receptor-positive breast 
cancer. Women taking tamoxifen from 5 to 10 years exhibit the 
reduction of the risks of breast cancer recurrence and mortality. 
While generally well-tolerated, Chemotherapy is known to 
induce fatty liver in 43% of women within the first 2 years of 
treatment.  Moreover, the incidence of Chemotherapy induced 
abnormal ALT, AST was estimated to be around 40% at 1 year 
[36,37].
Conclusion.

Breast cancer is one of the most common types of cancer that 
affects women globally. It is a complex disease that involves 
the uncontrolled growth of abnormal cells in the breast tissue. 
Researchers have been working tirelessly to identify potential 
biomarkers that can aid in the early detection and diagnosis of 
breast cancer. One such biomarker is ferroportin, which is a 
transmembrane protein that transports iron out of cells. Recent 
studies have shown that there is a significant difference in the 
serum level of ferroportin in breast cancer women as compared 
to the control group. The study conducted on ferroportin in 
breast cancer women and the control group revealed that the 
levels of ferroportin were significantly lower in breast cancer 
patients as compared to the control group. This suggests that 
ferroportin may play a crucial role in the development and 
progression of breast cancer. The study also showed that the low 
serum levels of ferroportin were associated with more advanced 
stages of breast cancer. The low serum levels of ferroportin in 
breast cancer patients could, therefore, be contributing to the 
development and progression of the disease. The findings of this 
study have significant implications for breast cancer diagnosis, 
treatment, and management. Ferroportin could potentially be 
used as a diagnostic biomarker for breast cancer, enabling early 
detection and intervention. Additionally, treatments that target 
ferroportin could be developed to prevent or slow down the 
progression of breast cancer.

REFERENCES
1. 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.
2. Mercieca L, Tonna K, Betts A, et al. Metastatic melanoma 
mortality in Malta. Malta Medical Journal. 2021;33:35-43.
3. 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 časopis. 2022;56:68-76.
4. 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.
5. 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;11:11- 14. 
6. Merkhan MM, Faisal IM, Alsaleem DZ, et al. 

Immunodepressant and oxidant potential of standard 
leukaemia drug regimen. International Journal of Research in 
Pharmaceutical Sciences. 2020;11:1-4.
7. Entedhar R. Sarhat, Madlen Q. Abbas, Nagham H. Ali, et 
al. Evalution of ceruloplasmin, sialic acid and liver function 
for women with breast cancer. AIP Conference Proceedings. 
2022;2394.
8. Smolarz B, Nowak AZ, Romanowicz H. Breast Cancer—
Epidemiology, Classification, Pathogenesis and Treatment 
(Review of Literature). Cancers. 2022;14:2569.
9. Saleh SS, Sarhat ER. Effects of ethanolic Moringa oleifera 
extract on melatonin, liver, and kidney function tests in alloxan-
induced diabetic rats. Indian Journal of Forensic Medicine & 
Toxicology. 2019;13:1015-1019.
10. Mahmood DA, Sarhat ER, Sulaiman YA, et al. Evaluation 
of liver function tests in patients with psoriasis. Revista 
Latinoamericana de Hipertension. 2022;17.
12. Sarhat ER, Zbaar SA, Ahmed SE, et al. Salivary 
biochemical variables of Liver Function in among Individuals 
with COVID-19 in Thi-Qar Province. Egyptian Journal of 
Chemistry. 2022;65:305-310.
13. Ghanim H, Mishra S, Sharma D, et al. Studies of biochemical  
parameters in breast cancer with and without metastasis. Indian 
Journal of Clinical Biochemistry. 2004;19:71-75.
14. Armstrong K, Eisen A, Weber B. Assessing the risk of breast 
cancer. New England Journal of Medicine. 2000;342:564-571.
15. Silcocks PB, Botha JL. Association between age at 
diagnosis and disease-specific mortality among postmenopausal 
women with hormone  receptor-positive breast cancer. JAMA. 
2012;307:590-597.
16. MacMahon B, Cole P, Lin TM, et al. Age at first birth and 
breast cancer risk. Bulletin of the world health organization. 
1970;43:209.
17. Navneet Kaur A. Breast cancer risk factors and second 
primary malignancies among women with breast cancer. Breast 
Cancer Res Treat. 2015;105:195-207.
18. Almohammadawi KO, Alhilfi HS, Alshewered AS. 
Epidemiological data of 1418 cancer cases of inpatient in Al-
Sadder Teaching Hospital, Misan Province from 2011-2018 
(Surveillance study). Med Sci. 2018;22:455-461.
19. Abdulsallam A, Thanoon IA, Abduljabbar AI. Propolis-
induced hepatorenoprotection in rodents exposed to rifampicin 
and isoniazid. MMSL. 2023;92:75-86.
20. Nwozo SO, Solomon O, Abimbola OO, et al. Comparative 
study of biochemical and nutritional status of breast cancer 
patients on chemotherapy/radiotherapy in ibadan. American 
Journal of Cancer Science. 2013;2:51-60.
21. Said NM. Three gold indicators for breast cancer prognosis: 
a case–control study with ROC analysis for novel ratios related 
to CBC with (ALP and LDH). Molecular biology reports. 
2019;46:2013-2027.
22. Alkindi A, Alhashemi W. K. H. Liver Enzyme Parameters 
in Patients with Breast Cancer: Pre-and Post Radiation therapy. 
Eurasian Medical Research Periodical. 2022;7:112-122.‏
23. Sarhat ER, Siham A. Wadi, Ban I Sedeeq, et al. Study of 
histopathological and biochemical effect of Punica granatum 
L. extract on streptozotocin-induced diabetes in rabbits. Iraqi 
Journal of Veterinary Sciences. 2019;33:189-194.



41

24. Sathesh KV, Sharmila S, Premkumar T, et al. Protective effect 
of umbelliferone against doxorubicin induced cardiotoxicity in 
Wistar Albino rats. Sci Technol. 2016;2:90-98.
25. Damodar G, Smitha T, Gopinath S, et al. An evaluation 
of hepatotoxicity in breast cancer patients receiving injection 
doxorubicin. Ann Med Health Sci Res. 2014;4:74-79.
26. Anber Z. Effect of doxorubicin and cyclophosphamide 
regimen versus taxane on liver enzymes in Iraqi women with 
breast cancer. Biomedical Research. 2018;29:3869-3873.
27. Llesuy SF, Arnaiz SL. Hepatotoxicity of mitoxantrone and 
doxorubicin. Toxicology. 1990;63:187-198.
28. Chauhan P, Yadav R, Kaushal V, et al. Evaluation of serum 
biochemical profile of breast cancer patients. Int J Med Res 
Health Sci. 2016;5:1-7.
29. El-Benhawy SA, Abdelrhman IG, Sadek NA, et al. Studying 
ferroptosis and iron metabolism pre-and post-radiotherapy 
treatment in breast cancer patients. Journal of the Egyptian 
National Cancer Institute. 2023;35:1-8.
30. Namgaladze D, Fuhrmann DC, Brüne B. Interplay of Nrf2 
and BACH1 in inducing ferroportin expression and enhancing 
resistance of human macrophages towards ferroptosis. Cell 
Death Discov. 2022;8:327. 
31. Geng N, Shi BJ, Li SL, et al. Knockdown of ferroportin 
accelerates erastin-induced ferroptosis in neuroblastoma cells. 
Eur Rev Med Pharmacol Sci. 2018;22:3826-36.

32. Ali ZM, Ali SH, Mohsen FY. Assessment of Some 
Hematological parameters in Iraqi Women with Different 
Breast Cancer Stages. Iraqi Journal of Pharmaceutical Sciences. 
2020;29:99-106.
33. Inoguchi T, Nohara Y, Nojiri C, et al. Association of serum 
bilirubin levels with risk of cancer development and total death. 
Scientific reports. 2021;11:1-2.
34. Inoguchi T, Fukuhara S, Yamato M, et al. Serum bilirubin 
level is a strong predictor for disability in activities in daily 
living (ADL) in Japanese elderly patients with diabetes. 
Scientific Reports. 2019;9:7069.
35. O’Malley SS, Wu R, Mayne ST, et al. Smoking cessation 
is followed by increases in serum bilirubin, an endogenous 
antioxidant associated with lower risk of lung cancer 
and cardiovascular disease. Nicotine & tobacco research. 
2014;16:1145-1149.
36. Yan M, Wang J, Xuan Q, et al. The relationship between 
tamoxifen-associated nonalcoholic fatty liver disease and the 
prognosis of patients with early-stage breast cancer. Clinical 
breast cancer. 2017;17:195-203.
37. Zhu Y, Tian S, Xu L, et al. GELAD chemotherapy with 
sandwiched radiotherapy for patients with newly diagnosed stage 
IE/IIE natural killer/T‐cell lymphoma: a prospective multicentre 
study. British Journal of Haematology. 2022;196:939-946.


	Title

