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(" Abstract I

Background: Breast cancer is a condition in which cancerous cells in the breast tissue proliferate and divide uncontrollably.
Through blood arteries or lymph, these cells infiltrate harmless surrounding tissues, where they cause the development of
secondary cancer metastases. Abnormality in lipid metabolism (typically by poor diet or obesity) and cholesterol changes can be
risky factor for cancer in breast have been subject to the substantial research. Circulating lipids not only associated with etiology
but also with prognosis in cancer. Lipids are crucial in the emergence and progression of cancer. LDL-C has been linked to a higher
risk of breast carcinoma. Overexpression of p53 gene could be predictive tumor marker for breast cancer diagnosis in risk group.

Aims of the study: Evaluation of LDL-C and TG concentrations (mg/dl) and gene expression of p53 in higher risk group for breast
cancer.

Materials and Methods: A Zybio EXC 200 Biochemistry Analyzer measures the concentration of LDL-C and TG for the risk group,
breast cancer group and control by using standard enzymatic methods, RT-qPCR for measuring gene expression of p53 in the
three main group. This study was conducted during the period from first of September 2022 until the end of February 2023 at
Babylon Oncology Center and Imam Al-Sadiq (peace be upon him) Educational Hospital in Babylon governorate, and National
Hospital for Oncology and Hematology in Najaf governorate, Iraq.

Results: The outcome of this research show decreased LDL-C levels in risk group as compared to the healthy control and cancer
group and no significant difference in TG concentration in risk group. Over-expression of p53 in risk group while downexpression
of p53 in cancer group as compared to control.

Conclusions: Overexpression of p53 and LDL-C could be one of the biological parameters that can be used in the clinical laboratory
diagnosis of cancer in breast.
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Introduction elevated the risk for men and women (4).

Mostly common malignancy in women still is tumor in breast.

. . . . Breast carcinoma classifies to early and advanced disease.
Breast carcinoma is the second most common carcinoma in

. . Early or “primary” indicates disease that is identified to cause
females (1) mostly increases with age and reaches the peak ) ) o
. localized breast lesion and those detected clinically or through
after the age of 50 (2) but it has never meant no occurrence

. . L . . mammography in areas away from breast tissue known as
in earlier age groups. And more surprisingly that is male in
. - . “advanced” or “metastatic” (5) .
comparison to female are greater likelihood of receiving

an advanced-stage breast cancer diagnosis (3), decreased
awareness and delayed detection as a result of low disease
incidence in male made routine screening not performed in

men which could be attributed to this progression in male.

First-degree family history of breast carcinoma remarkably
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Lipids, a type of biological molecules with a wide range of
actions. Firstly, lipids are used to store energy in lipid droplets,
primarily as triacylglycerol esters. Additionally, lipids serve as
metabolic signaling messengers in addition to being structural

elements of cellular membranes (6). Physiological processes,
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like the formation of milk or endometrial cell proliferation,
require de novo synthesis of lipids to produce fatty acids (7).
However, increased lipid formation is considered a hallmark of

many cancers one of them is breast cancer (8).

Lipids once absorbed in the intestine, are carried in plasma
by lipoproteins. Identification of serum lipid panel capable of
distinguishing benign lesions from breast cancer in its early
stages and serving as useful indicators for early detection of

breast cancer (9).

Identifying circulating lipid profiles that may distinguish
between benign lesions and breast cancer in its early stages
and serve as helpful biomarkers for early diagnosis of the
disease (9). Fast, high-efficiency, high-throughput detection
using lipid profiles was possible with only a minimally intrusive
method. A Mendelian randomization study discovered a link
between genetically elevated LDL-C and a higher chance of
breast cancer development (10). Triglycerides (TG) increase
the risk for breast cancer recurrence and are associated with a

poor prognosis of breast cancer (11).

The p53 gene encodes the P53 protein that regulates the
cell cycle and functions as a tumor suppressor; hence, it
is also known as tumor protein p53, so it is referred to as “
Cellular Gatekeeper” and “ The Guardian of the Genome”
(12) according to its role in conserving stability by preventing

genome mutation (13).

The normal cell cycle is hypothesized to be regulated
by the tumor suppressor gene p53. Almost all cancers have
dysregulated p53. About 50% of cancers still exhibit p53
wild-type activation (14). It was demonstrated that p53
dysfunction plays a significant role in the regulation of
numerous other cellular processes and functions, including
metabolism, autophagy, inhibiting angiogenesis, which is
crucial for breast cancer, and inflammation. P53 dysfunction
has severe consequences by enabling unchecked tumor cell
growth. Importantly, the tumor microenvironment’s makeup
and performance can be impacted by the p53 status of the

tumor cells (15).

p53 expression in breast cancer regulates tumorigenesis
in a manner specific to oncogenes, so it influences the tumor
immune landscape and ultimately affects patient survival (16).
For individuals with breast cancer, particularly those with
the triple-negative breast cancer (TNBC—tumors negative
for ER, PR, and HER2) subtype, it is taken into consideration
as a possible biomarker and therapeutic target (17). p53

abnormalities are very prevalent in breast cancer and

colorectal cancers and are deducted to be the majority of
them not encoded in the germline, and their frequencies may
be driven by immunogenicity (18). Recent studies have shown
that breast cancers which progress from primary to advanced
metastatic lesions characterized by the increased expression
of mutant p53 from 13% to 50% (19). It is crucial to note that
p53 is a sort of housekeeping gene, which is expressed in all
tissues of an organism (20). When there is DNA damage in
the cell, gene, or chromosome, the p53 gene expresses itself
and produces more amounts of p53 tumor suppressor protein
(21).

Materials and Methods
Sample Preparation

A case-control study was undertaken on 90 participants who
included three groups: 40 risk group included (Female= 30,
Male=10), risk group who are individuals at risk for breast cancer
development and were first-degree relatives for the breast
cancer patients, was classified mainly according to having a
positive family history for breast cancer, 25 breast cancer group
included (Female= 17, Male=8) and 25 control group included
(Female= 13, Male= 12).

The Medical Human Research Ethics Committee at the Faculty
of Medicine, University of Al-Qadisiyah, Iraq, authorized the
study.

The age of the study population ranged from 25-50 years for
risk group, 40-67 years for breast cancer group and 20-39 years
for control. Blood specimens about 5ml collected from study
participants. Blood samples 3ml were collected in clot activator
tubes and left to coagulate at ambient temperature for 15
minutes before being centrifuged at 3000 rpm for 10 minutes
and stored in an Eppendorf tube at - 20°C for further LDL-C and
TG analysis. Within an Ethylene Di-amine Tetra Acetic acid anti-
coagulant (EDTA) tube 2 ml of fresh blood was homogenized
then stored at — 80 °C for a short period for use in genetic
analysis. Samples for genetic analysis were put in a cooling box
containing dry ice and also when transported to the laboratory

after a short period of sample collection.
Determination of TG and LDL:

A Zybio EXC 200 Biochemistry Analyzer using commercial kits
from Zybio Diagnostic Products was used to estimated circulating

Triglyceride and Low Density Lipoprotein concentration .

p53 analysis by RT-qPCR:
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Quantitative real-time PCR (qRT-PCR) amplification to estimate
the expression level of the p53 gene by using GoTag® -\Step
RT-gPCR kit (Promega, USA) that accomplished in single step.
TRIzol RNA Purification (TRI) reagent BD used for isolation of
total RNA. PCR reactions contained master mix prepared of 6.25
ul SYBR green, 1.25 pl of each primer each, 0.4 pl/sample of the
enzyme was added to the master mix before the transfer to the
PCR machine, thoroughly mixed. PCR conditions were 37C°for
15min, 95C° for 10min, 95C° for 20sec, 60C°for one minute
and finally primer extension 70 C° for 37sec, the cycles was 44
cycles. p53 were detected using the following primers.

p53 F: CTGGGCAGGTCTACTTTGGG
p53 R: CTGGAGGCCCCAGTTTGAAT
B-Actin F: ATGCAGAAGGAGATTACTGC.

B-Actin R: TAAAACGCAGCTCAGTAACA.

Results:

Measurement of Serum Triglyceride Concentration Reveals a

Significant Difference among the Different Groups

The measurement of serum TG concentration (mg/dl)
reveals significant (P<0.022) decrease in the risk group
(mean=138.09+78.61) as compared to the breast cancer group
(mean=170£14.33 mg/dl) while no significant difference
(P=0.321) with control group (mean= 124.05+27.67 mg/dl)
(Figure 1).

Comparison of TG according to gender in risk group (study
group), in the
serum TG concentration (mg/dl) between male and female
of risk group (Male: mean+SD=155.38+32.59;
mean+SD=132.324+88.57) (Figure 2)

show significantly difference (P<0.005)
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Figure (1): The measurement of serum Triglyceride
concentration (mg/dL). Data are expressed as means + SD.
Indicates p value > 0.05 not significant and p-value <0.05 is
significant.

Figure (2): Comparison of Triglyceride Concentration with
gender in the risk group. Results expressed as mean * SD.
Indicate **P < 0.005.

Estimation of Serum LDL Concentration Reveals a Significant
Difference among the Different Groups

The measurement of serum Low Density Lipoprotein (LDL)
concentration (mg/dl) reveals that risk groups showed highly
significant (P<0.0001, mean=70.13+30.59mg/dl) decrease in
LDL concentration as compared to the breast cancer group
(mean=142.27+19.03 mg/dl) and control (mean=94.45+13.42
mg/dl) (Figure 3).
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Comparison of LDL-C according to the gender in risk
group, show no significant difference of LDL concentration
in both gender (Male: meanSD=75.38+30.66; Female:

mean+SD=68.37+30.89). This shown in Figure 4.
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Figure (3): The measurement of serum very low-density
lipoprotein concentration (mg/dl) in the three main groups
(Control group, Risk group and Breast cancer group). Results
expressed as mean + SD.

Figure (4): Comparison of LDL Concentration with gender in
the risk group. Results expressed as mean + SD. NS Indicate P
> 0.005.
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To assess the changes in p53 gene expression among the
main groups, qPCR examination was done for healthy, breast
carcinoma patients and their relatives groups for the p53
gene. The results indicate an increase in the gene expression
for the p53 gene which was significantly higher (P value
<0.05) in the risk group as compared to the breast cancer and
control groups. However the risk group showed a significantly
(P<0.05) overexpression for p53 gene. Thisshownin (Figure 5).
Figure 5: Estimation of gene expression. An increase in the
expression of p53 was seen in risk group. Down expression
was in breast cancer group

Roc curve

To test the diagnostic ability of the p53 gene in breast cancer, we
used “receiver operating characteristic curve (ROC)” statistical
test. The test was conducted to the risk and breast cancer
groups

For the p53 gene, the result of the risk group showed that
(AUC=0.7, P<0.0001) with 95% confidence interval= 0.69 to 0.90,
indicating sensitivity (true positive), so would be predictive
biomarker. Shown in Figure (6).
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Figure 6: ROC curve for the results of p53 gene e&gbe%sion
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Discussion P<0.0001

It may be possible to get important knowledge about the
systemic effects of breast cancer treatment by measuring the
levels of circulating lipoproteins and metabolites. Circulating
lipids are not only associated with etiology but also with

prognosis in cancer (22).

The well-known tumor suppressor gene that plays a crucial role
in maintaining genomic stability and preventing the formation
of cancer cells is the p53 gene (23). The present study indicates
that the overexpression of p53 has diagnostic significance in
addition to serum LDL-C level in assessing the risk group of
breast cancer.

p53 acts as a transcription factor that responds to cellular
stress and DNA damage by controlling the cell cycle, DNA repair,
and apoptosis (24). Mutations or dysregulation of the p53 gene
can be a cause for the impaired response to DNA damage and

an increased risk of tumorigenesis (25).

Overexpression of p53 in the risk group may indicate an
enhanced cellular response to DNA damage, highlighting the
activation of protective mechanisms against breast cancer
initiation (26).

A unique previous study included 244 patients with breast
cancer in order to find out if plasma LDL-cholesterol levels may
be a predictor of breast cancer. The findings of this previous
study showed that the LDL-cholesterol quantity was strongly
linked to the advancement of breast cancer, which may be
important for identifying and monitoring high-risk breast
cancer cases (27). As a result, LDL cholesterol levels at the time

of diagnosis may be taken into account as a prognostic factor in
cases of breast cancer.

LDL cholesterol (LDL-C) levels upon diagnosis were found
to be a predictive factor of breast tumor development in
another clinical trial in which the lipid profile of women with
breast cancer was evaluated (28). These previous studies can
be in line with our results that demonstrate low serum LDL-C
concentrations in the risk group as compared to the control and
breast cancer groups.

Contrary to LDL-C levels, the study indicates no significant
difference in serum triglyceride concentrations in the risk
group in comparison with the control and the breast cancer
group (29). The absence of a significantly different circulating
triglyceride level in the risk group suggests that triglyceride
metabolism may not be directly associated with breast cancer
risk or development (30).

Previous studies have suggested a possible link between
elevated triglyceride levels and breast cancer risk (31).
Triglycerides serve as a source of energy and are involved in
various physiological processes. Elevated triglyceride levels have
been associated with obesity, insulin resistance, and metabolic
syndrome, which are known risk factors for breast cancer
(32). However, the lack of a significant difference in serum
triglyceride levels in the risk group suggests that triglycerides
alone may not be a reliable biomarker for breast cancer risk
assessment. It is important to note that the complexity of lipid
metabolism and its interactions with breast cancer development
necessitate further investigation. Future studies should explore
the potential interplay between triglyceride metabolism, other
lipid profiles, and breast cancer risk to gain a comprehensive
understanding of the underlying mechanisms.

The finding of higher serum triglyceride levels in males
of the risk group compared to females underscores the
importance of considering gender-specific risk factors in breast
cancer research. Hormonal differences, including variations in
estrogen and androgen levels, between males and females may
contribute to this gender disparity (33).

In males, testosterone plays a role in regulating lipid
metabolism (34), and alterations in androgen levels may affect
triglyceride levels. Testosterone has been shown to decrease
triglyceride clearance rates, leading to higher serum triglyceride
concentrations (35). Thus, the higher triglyceride levels
observed in males within the risk group could be attributed to
hormonal differences and their impact on lipid metabolism.
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Conclusions

Overexpression of p53 and LDL-C could be one of the biological
parameters that can be used in the clinical laboratory diagnosis
of risk group of breast cancer.

Recommendations
This study could recommend the following:

1- Further studies are necessary for better patient treatment
and overall management. An Extensive study of the lipid
components and more related genes on a larger sample size
is needed, and the outcome and prognosis should be recorded
in order to create a practical guide for the evolution of the

prognosis and treatment of breast carcinoma in our country.

2- We recommend additional studies of the p53 gene and
plasma lipid levels as a possible risk factors for this disease.

Funding
The study was funded by the researchers themselves.

Acknowledgements: The University of Al-Qadisiyah/College of
Medicine’s facilities helped us increase the caliber of this study,
for which the authors are quite appreciative.

Conflict of Interest: The authors have no competing interests
with the publication of this work.

Adherence to Ethical Standards: The ethical committee
approved the study at the University of Al-Qadisiyah.

References

1. HeerE, HarperA,, Escandor N, et al. Global burden
and trends in premenopausal and postmenopausal
breast cancer: a population-based study. Lancet
Glob Health. 2020; 8(8): 1027-1037. https://doi.
org/10.1016/S2214-109X(20)30215-1.

2. SunYS,ZhaoZ, Yang ZN. Risk factors and preventions
of breast cancer. Int J Biol Sci. 2017;13(11):1387—-
1397. doi: 10.7150/ijbs.21635.

3. WangF, Shu X, Meszoely |, et al. Overall mortality
after diagnosis of breast cancer in men vs women.
JAMA Oncol. 2019;5(11):1589-1596. doi:10.1001/
jamaoncol.2019.2803.

4. Giordano SH. Breast cancer in men. N Engl J
Med. 2018;378(24):2311-2320. DOI: 10.1056/
NEJMral707939.

5. Barbara GW, Terry LS, Joseph TD, Cecily VD.
Pharmacotherapy Handbook. New York: McGraw
Hill / Medical. 2021.

6. Munteanu R, Onaciu A, Moldovan C, et al.
Adipocyte-based cell therapy in oncology: the

10.

11.

12.

13.

role of cancer-associated adipocytes and their
reinterpretation as delivery platforms. Pharmacol.
2020; 12(5): 402-412. https://doi.org/10.3390/
pharmaceutics12050402.

Furuta E, Pai SK, Zhan R, et al. Fatty acid synthase
gene is up-regulated by hypoxia via activation of
Akt and sterol regulatory element binding protein-1.
Cancer Res.2008; 68(4):1003-1011. https://doi.
org/10.1158/0008-5472.CAN-07-2489.

Kuhajda FP. Fatty acid synthase and cancer: new
application of an old pathway. Cancer Res. 2006;
66(12):5977-5980. https://doi.org/10.1158/0008-
5472.CAN-05-4673.

Laisupasin P, Thompat W, Sukarayodhin S, et al.
Comparison of serum lipid profiles between normal
controls and breast cancer patients. J Lab Physicians.
2013;5(1), 38-41. DOI: 10.4103/0974-2727.115934.

Beeghly-Fadiel A, Khankari NK, Delahanty RJ, Shu
XO, Lu Y, Schmidt MK, Bolla MK, Michailidou K,
Wang Q, Dennis J, Yannoukakos D. A Mendelian
randomization analysis of circulating lipid traits and
breast cancer risk.Int J Epid. 2020;49(4):1117-31.

Jung SM, Kang D, Guallar E, et al. Impact of
serum lipid on breast cancer recurrence. JCM.
2020;9(9):2846. DOI: 10.4103/0974-2727.115934.

Cancer Genome Atlas Network. Comprehensive
molecular portraits of human breast tumours.
Nature. 2012(490):61-70. https://doi.org/10.1038/
naturel1412.

RoyV, Perez EA. Beyond trastuzumab: smallmolecule
tyrosine kinase inhibitors in HER-2—positive breast
cancer. Oncol.2009;14(11):1061-1069.  https://
openarchive.ki.se/xmlui/handle/10616/48599.

14. Soussi T, Lozano G. p53 mutation heterogeneity

15.

16.

17.

in cancer. Bioch
2005;331(3):834-42.
bbrc.2005.03.190

Biophys Res Commun.
https://doi.org/10.1016/j.

LermaClaveroA, Boqvist PL, Ingelshed K, etal. MDM2
inhibitors, nutlin-3a and navtemadelin, retain
efficacy in human and mouse cancer cells cultured
in hypoxia. Scientific Reports. 2023;13(1):4583.

Malayil R, Chhichholiya Y, Vasudeva K, et
al. Oncogenic metabolic reprogramming in
breast cancer: focus on signaling pathways and
mitochondrial genes. Medical Oncology. 2023 May
11;40(6):174. https://doi.org/10.1007/s12032-023-
02037-2.

Wang C, Mai R, Chen T, et al . Mutant p53-
microRNA-200c-ZEB2-Axis-Induced CPT1C Elevation
Contributes to Metabolic Reprogramming and
Tumor Progression in Basal-Like Breast Cancers.
Front Oncol. 2022; 12(1): 940402. https://doi.
org/10.3389/fonc.2022.940402.

I 58 Al-Qadisiyah Medical Journal volume 20 Issue 2 June-December 2024



Elaph A. Al-Esawi et al.

Qad.Med.J. 20(2): 53-59, 2024

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ghosh M, Saha S, Bettke J, et al. Mutant p53
suppresses innate immune signaling to promote
tumorigenesis. Cancer Cell. 2021;39(4):494-508.
https://doi.org/10.1016/j.ccell.2021.01.003.

Barry AG, Michael S, Ramaswamy A. Breast/
Mammary Gland. In: Jonathan J. Li, Sara Antonia Li,
Jan-Ake Gustafsson, Satyabrata Nandi, Lea I. Sekely.
Hormonal carcinogenesis IS, 2" ed. New York:
springer-Verlag; 1996. p.115-118.

Marvalim C, Datta A, Lee SC. Role of p53 in
breast cancer progression: An insight into p53
targeted therapy. Theranostics. 2023;13(4):1421.
doi: 10.7150/thno.81847

Ligasova A, Frydrych |, Koberna K. Basic Methods of
Cell Cycle Analysis. Int J Mol Sci. 2023;24(4):3674.
https://doi.org/10.3390/ijms24043674.

Giskepdegard GF, Madssen TS, Sangermani
M, Lundgren S, Wethal T, Andreassen T, et al.
Longitudinal changes in circulating metabolites and
lipoproteins after breast cancer treatment. Front
Oncol.  2022;12:919522.

Kaur RP, Vasudeva K, Kumar R, et al. Role of p53 gene
in breast cancer: focus on mutation spectrum and
therapeutic strategies. Curr Pharm. 2018(24):3566—
3575 DOI: https://doi.org/10.2174/138161282466
6180926095709.

Toshiyuki M, Reed JC. Tumor suppressor p53 is a
direct transcriptional activator of the human bax
gene. Cell. 1995;80(2):293-9

Hanel W, Moll UM. Links between mutant p53 and
genomic instability. Journal of cellular biochemistry.
2012 Feb;113(2):433-9. https://doi.org/10.1002/
jcb.23400.

Shieh SY, lkeda M, Taya Y, et al. DNA damage-
induced phosphorylation of p53 alleviates inhibition
by MDM2. Cell. 1997;91(3):325-34.

Cedo L, Reddy ST, Mato E, et al. HDL and LDL:
potential new players in breast cancer development.
Journal of clinical medicine. 2019; 8(6):853. https://
doi.org/10.3390/jcm8060853.

Antalis CJ, Uchida A, Buhman KK, et al. Migration
of MDA-MB-231 breast cancer cells depends on
the availability of exogenous lipids and cholesterol
esterification. Clinical & experimental metastasis.
2011;28:733-41.  https://doi.org/10.1007/s10585-
011-9405-9.

Yang X, Ma RC, So WY, et al. Low triglyceride and
nonuse of statins is associated with cancer in
type 2 diabetes mellitus: the Hong Kong Diabetes
Registry. Cancer. 2011;117(4):862-71. https://doi.
org/10.1002/cncr.25455.

Nowak C, ArnlévJ. AMendelian randomization study
of the effects of blood lipids on breast cancer risk.

31.

32.

33.

34,

35.

Nature communications. 2018 Sep 27;9(1):3957.
https://doi.org/10.1038/s41467-018-06467-9.

Anandi L, Lahiri M. Platelet-activating factor leads
to initiation and promotion of breast cancer. Cancer
Cell Microenviron. 2016;3(3):e1370. doi: 10.14800/
ccm.1370.

Sareen S, Gropper JLS, Groff JL. In: Advanced
Nutrition and Human Metabolism, 4th ed.; Gropper
SS, Smith JL, Groff JL, editor. Wadsworth, Inc:
Belmont, CA, USA, 2005; pp. 159-161.

Knopp RH, Paramsothy P, Retzlaff BM, et al. Gender
differences in lipoprotein metabolism and dietary
response: basis in hormonal differences and
implications for cardiovascular disease. Current
atherosclerosis reports. 2005;7(6):472-9. https://
doi.org/10.1159/000099832.

Perry A, Wang X, Goldberg R, et al. Androgenic sex
steroids contribute to metabolic risk beyond intra-
abdominal fat in overweight/obese black and white
women. Obesity. 2013 Aug;21(8):1618-24. https://
doi.org/10.1002/0by.20204.

Wu FC, von Eckardstein A. Androgens and coronary
artery disease. Endocrine reviews. 2003;24(2):183-
217. https://doi.org/10.1210/er.2001-0025.

© 2024 AL-QADISIYAH MEDICAL JOURNAL, CoLLEGE oF MepICINE, UNIVERSITY OF AL-QADISIYAH 59 I



