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ABSTRACT

Breast cancer is the primary cause of cancer-related deaths among women and the most common life-threatening
malignancy identified in this population. The second most common cause of cancer-related fatalities in women is breast
cancer. According to the most recent Iraq Cancer Requisition, breast cancer is the most common kind of cancer in women
in Iraq, making up almost one-third of all female malignancies. Total of 100 patients with breast cancer was used in
this study and compared to 100 healthy groups. Serum levels of vitamin C, vitamin E, Triglycerides, HDL, prolactin,
cysteine protease, glutathione peroxidase and glutathione reductase were measured by standard methods. The study
reported that HDL, Triglycerides, glutathione reductase, glutathione peroxidase, cysteine protease and prolactin were
significantly increased in patient with breast cancer, while vitamin E was not significantly increased in the same patients.
In addition, vitamin C levels were significantly decreased (p<0.0001) in patients group when compared with healthy
controls.

Keywords: Triglycerides, Glutathione peroxidase, Cysteine protease, Glutathione reductase, Prolactin, Breast cancer,
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1. Introduction

Breast cancer is the second most prevalent non-skin
cancer type (after lung cancer) and the fifth most
common cause of cancer-related deaths in women,
accounting for 10.4% of all cancer occurrences [1].
About one-third of all cancer cases reported in Iraq
in 2019 were breast cancer, making it the leading
cause of death for Iraqi women [2]. According to the
most recent Iraqi Cancer Registry, breast cancer ac-
counts for almost one-third of all female malignancies
reported in Iraq, making it the most frequent kind
of cancer among women. This demonstrates that,
among the Iraqi population as a whole, breast cancer
is the most common cancer location, exceeding even
bronchogenic cancer. The World Health Organization
has said that the best chance of lowering the death

rate from breast cancer is by early identification and
screening, particularly when paired with appropriate
treatment. This served as the foundation for the 2001
launch of the Iraqi national program for breast cancer
early detection, which aimed to downstage the illness
at the time of presentation. Since then, major hospi-
tals in every province in Iraq have set up dedicated
clinics and facilities for the early diagnosis of breast
malignancies [3].

Humans need vitamin C because it functions as an
antioxidant and a cofactor in a number of enzymatic
processes. Dioxygenase enzymes are involved in these
reactions and are involved in several physiological
processes, including the production of collagen, carni-
tine, and norepinephrine. as well as histone demethy-
lation, hypoxia-inducible transcription factor (HIF)
modulation, and serotonin production [4, 5].
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Since humans cannot produce vitamin C like the
majority of other mammalian species do, it is a nec-
essary dietary component that they must obtain from
outside sources such fruits and vegetables [6]. Vita-
min E is the most important lipophilic antioxidant in
biological systems, serving as the first line of defense
against unsaturated fatty acid peroxidation [7]. It
has recently been determined that this vitamin helps
slow the formation of malignant cells. Additionally,
it has been demonstrated that vitamin E can suppress
estrogen receptor-positive breast cancers by acting as
an antioxidant [8]. Glutathione peroxidase (GPxs),
which use glutathione (GSH) as a reductant to convert
hydroperoxides to water and alcohols, are essential
enzymes in cellular antioxidant defense. The pres-
ence of either cysteine or selenocysteine at the active
regions distinguishes the eight isoforms (GPx1–8) of
this enzyme family [9]. GPxs are direct antioxidant
enzymes that shield cells from oxidative damage,
which is crucial for preserving cellular homeostasis.
Different GPx isoforms have been connected to pa-
tient survival and prognosis across a range of cancer
types, demonstrating their importance in the field
of cancer [10]. Glutathione reductase is a recog-
nized factor that plays a crucial part in oxidative
metabolism by way of the glutaredoxin system. Four,
five GSH creates a reducing intracellular environ-
ment by converting the oxidized form of glutathione
(GSSG) in live cells into reduced glutathione (GSH)
[11]. There may be a basic role for GSH in reg-
ulating cellular function because of its significant
influence on the activity of other redox-sensitive pro-
teins and its ratio to its oxidized state [12]. It has
been demonstrated that patients with gastrointestinal
tract cancers have higher blood levels of oxidative
stress markers, most likely as a result of the high
levels of reactive oxygen species (ROS) produced.
Serum samples from patients with gastric cancers
showed elevated lipid peroxidation and notable vari-
ations in GSH levels and other pertinent enzyme
activities, including glutathione peroxidase (GSHPx),
glutathione S-transferase (GST), and GR, when com-
pared to healthy blood donor controls. These findings
demonstrated the presence of both oxidative stress
and efficient defense mechanisms, which have been
connected to GSH metabolism [13]. Triacylglycerol,
another name for triglycerides, is the primary lipid
component and source of stored energy in the body
[14, 15]. According to studies, triglycerides are not
only a component of metabolic syndrome but also
directly reflect the state of fat metabolism, take part
in the metabolic reprogramming of tumor cells, and
are crucial in the occurrence, progression, and prog-
nosis of breast cancer [15–18]. Studies have also

demonstrated that metabolic syndrome is indepen-
dently linked to breast cancer. Researchers have
studied several facets of triglycerides and breast
cancer because they are interested in the aberra-
tions of triglycerides and how they relate to the
onset and prognosis of breast cancer. Regrettably,
these research have produced inconsistent outcomes
[19]. In addition, high-density lipoproteins (HDL) can
change the homeostasis of cancer cells by encourag-
ing the elimination of cholesterol. The antioxidant,
anti-inflammatory, anti-angiogenesis, anti-apoptotic,
and immunomodulatory properties of HDL-associated
apolipoproteins and enzymes can also have an overall
anti-tumorigenesis impact [20]. A number of clinical
studies have reported a significant correlation be-
tween serum HDL-C and cancer risk and outcomes, in
addition to the abundance of in vitro and experimen-
tal evidence supporting HDLs’ anti-cancer properties
[21]. The biological mechanisms underlying these
associations are still unknown. A correlation between
lower HDL-C levels and certain cancer types, such
as colorectal cancer (CRC), lung cancer (LC), breast
cancer (BC), ovarian cancer (OC), thyroid cancer
(ThC), and gastric cancer (GC), has been suggested by
several observational studies [22]. The multipurpose
pituitary hormone prolactin is essential for proper
lobuloalveolar development, breastfeeding, and the
proliferation and differentiation of healthy mammary
epithelium. Prolactin is implicated in mammary car-
cinogenesis [23, 24], according to evidence from
epidemiologic and laboratory investigations, with
greater correlations for postmenopausal breast can-
cer, which improved risk prediction models [25]. A
previous research in the Nurses’ Health Study (NHS)
and NHSII found that postmenopausal women, but
not premenopausal women, had a higher risk of
breast cancer if their plasma prolactin levels were
higher than 11 ng/mL and assessed within 10 years
of diagnosis. Prolactin levels assessed more than ten
years before diagnosis did not correlate with risk
[26, 27]. The cysteine residue in their active site
identifies cysteine proteases, a category of proteolytic
enzymes. The cytoplasm or lysosome contain the hep-
sins B, L, H, and S. Some cell types manufacture them
under pathological conditions [28]. Both general pro-
cesses like the degradation of intracellular proteins
and more specialized ones like the selective activation
of signaling molecules like interleukin, enkephalin,
and protein kinase C or the breakdown of extracel-
lular proteins like bone resorption and macrophage
activity are mediated by cysteine proteases. Numer-
ous investigations have connected the development of
malignancies to the synthesis of intracellular cysteine
proteases [29].



AUIQ TECHNICAL ENGINEERING SCIENCE 2025;2:97–103 99

Fig. 1. The levels of vitamin C and vitamin E in serum of breast cancer patients.

2. Methodology

Study samples taken from Baghdadi patients with
breast cancer that new diagnosed for age ranged be-
tween 20 to 65 years. The stage was different from
stage 1 to stage 3 but all share in that they are new
diagnosis before any treatment. Control groups were
choosing also for healthy people not diagnosis in
cancer before and age range it’s the same 20 to 65
years. Five milliliters of blood were extracted from a
patient’s vein. Healthy controls were gathered from
family members and friends. The gel tube was filled
with venous blood. It was centrifuged for 10 minutes
at 2500 rpm after clotting. For a subsequent test, the
serum is transferred to Ependrof tubes and frozen
at -20 °C. the biochemical parameters like vitamin
C, vitamin E, glutathione peroxidase, glutathione re-
ductase, HDL, Triglycerides, cysteine protease and
prolactin were included in this study. The statistical
analyses were done by pad graph prism t test includ-
ing significant and SD.

3. Results and discussions

Results of this study appeared that there is a
significantly (P<0.0001) decreased in vitamin C
level in serum of breast cancer patients but no
significant(P=0.3956) increase in vitamin E com-
pared with control (Fig. 1). One of the leading causes
of cancer death in women is breast cancer. Every year,
it is the cause of the deaths of millions of women
worldwide. It’s a sickness. It often starts as a local-
ized cell growth and eventually spreads to nearby
lymph nodes before reaching the body’s distal tissues
(liver, lungs, bones, etc.). In the present study, it

was observed breast cancer patients had decreased
level in vitamin C, Because vitamin C has antiox-
idant properties that help lower free radicals, the
growth and spread of tumors, and the vulnerability
of cancer cells’ blood vessels, which restricts vita-
min C’s ability to reach them, patients with cancer
have lower vitamin C concentrations; High dosages
of vitamin C have been found to help treat cancer
patients because it promotes apoptosis by producing
H2O2 from ascorbate oxidation, halting the S phase,
reducing the growth of cancer cells, and influencing
gene expression. Changes in cancer cells and vitamin
C increase patient survival [30]. While, a no signif-
icant increasing in vitamin E was observed in the
same patients. Several studies suggest that vitamin
E may be a good option for cancer adjuvant treat-
ment because of its anticarcinogenic properties. The
discovery that people in the Mediterranean region,
whose diets are high in different forms of vitamin
E, show a lower risk of colon cancer than people
in Northern Europe and the US, led to the first the-
ory about the chemopreventive effects of vitamin E
[31, 32]. By causing apoptosis and cell cycle arrest,
vitamin E has an inhibitory impact on cell growth.
There are two different ways that apoptosis happens:
the intrinsic pathway, which is influenced by mito-
chondrial rupture that releases cytochrome c into the
cytosol, and the extrinsic pathway, which is driven
by death receptor signaling. Ultimately, these path-
ways come together to activate execution caspases,
especially caspase-3, which causes poly-ADP-ribose
polymerase (PARP) to fragment [33].

In addition, there is a significant increase in both
glutathione peroxidase and glutathione reductase in
serum of patients group (Fig. 2). One important com-
ponent of the peroxyl scavenging process and the
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Fig. 2. The levels of glutathione peroxidase and glutathione reductase in serum of breast cancer patients.

preservation of the functional integrity of the cell
membrane is glutathione peroxidase, an oxidative
stress-inducible enzyme [34]. It has been proposed
that elevated expression of genomic DNA may be
the cause of the rise in glutathione peroxidase activ-
ity in breast cancer cell lines [35]. Moreover, GPx
contributes significantly to carcinogenesis through
modifications to the cyclooxygenase and lipoxyge-
nase pathways [36, 37]. The increase in GPx activity
may be the result of its activation to offset the
effects of elevated oxidative stress. According to Skry-
delwska [38], cancer tissue has elevated levels of
glutathione reductase, glutathione peroxidase, and
superoxide dismutase (SOD) along with a correspond-
ing drop in Glutathione levels. They proposed that
cancer cells’ enhanced activity of these antioxidant
enzymes would shield the cells from oxidative stress
or damage. The higher use of Glutathion by antiox-
idant enzymes, which are combating the elevated
oxidative stress brought on by ROS, may be the cause
of the drop in Glutathione levels. Since glutathione
reductase is necessary for Glutathione regeneration,
decreased glutathione reductase activity may poten-
tially contribute to Gluta depletion [39].

Also, the level of HDL and Triglycerides was
measured and result shows there is a significant
(P<000.1) increasing in the level of these parame-
ters (Fig. 3). The relationship between lipid profile
and recurrence of breast cancer can be explained by
a number of different processes. First, we may use
dietary considerations to explain this outcome. The
amount of food consumed has a direct impact on
serum lipid levels, and dietary patterns can also have
an impact on lipid profiles. A low-fat diet signifi-
cantly decreased LDL levels, whereas a low-carb diet
mostly affected Triglycerides and HDL levels, accord-
ing to a study that examined the impact of dietary

patterns on carbohydrate and fat content on blood
lipid profiles in patients with breast cancer [40].
Furthermore, the serum lipid profile may serve as a
proxy for nutritional status [41]. Remarkably little
research has been done on how low dietary status
affects breast cancer prognosis. The primary cause
of this is the methodological challenges associated
with implementing and sustaining lifestyle modifica-
tions in order to gather concrete proof of a causal
association in a randomized controlled trial. Indirect
evidence is supplied by observational studies using
other indirect markers, such as BMI or lipid profile,
which indicate the nutritional status, even though
there is no evidence that dietary fat intake and blood
lipid level affect the prognosis of breast cancer. An
established risk factor and poor prognostic factor for
breast cancer is obesity [42].

Finally, a significant (P<0.0001) increasing in pro-
lactin and cysteine protease levels was observed in
the serum of patient groups in comparison with
healthy groupn (control) as seen in Fig. 4. Cysteine
proteases appear to be actively implicated in car-
cinogenesis based on their overexpression in serum.
Numerous studies show that the cysteine proteases
group’s enzymes are important in a variety of carcino-
genesis processes, and they are suggested as a possible
target for cancer therapy [43]. The overexpression of
cysteine proteases in cancer tissues, especially highly
metastatic and invasive inflammatory breast cancer,
has been shown in a number of investigations [44].
However, no correlation or an inverse link was noted
in several research. Chen and Platt discovered that
individuals with early-stage illness had greater levels
of tissue cysteine proteases than those detected in
late-stage tissues [45]. Accordingly, Kos et al.’s inves-
tigation revealed that the CatB/cystatin C complex,
as measured by ELISA, was less prevalent in the sera
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Fig. 3. The levels of Triglycerides and HDL in serum of breast cancer patients.

Fig. 4. The levels of cysteine protease and prolactin in serum of breast cancer patients.

of patients with malignant tumors compared to those
with benign conditions and healthy controls [46].

Some studies conducted in the early 20s found a
favorable correlation between the development of
breast cancer and blood prolactin levels. But they
were unable to identify a logical connection. In a
thorough study published in 2003, Charles Clevenger
et al. discussed the cellular, transgenic, and epidemi-
ological aspects of prolactin’s involvement in breast
cancer They said that at least six distinct prolactin
receptor isoforms allow prolactin to stimulate the
proliferation of breast cancer cells at endocrine lev-
els. Additionally, they stated that prolactin would
work with other members of the cytokine receptor
superfamily to activate certain signaling pathways.
However, more recent studies on prolactin did not
discover any such effects [47]. Nouhi evaluated the
tumor suppression function of prolactin in breast can-

cer in a 2006 research that was published in the
Cancer Research Journal. They found that epithelial-
mesenchymal transition, which is essential for tumor
metastasis, is regulated by prolactin and Janus-
activated-kinase2. They said that the two primary
prometastatic pathways, transforming growth factor-
β/Smad and mitogen-activated protein kinase, were
activated when PRL signaling was blocked. They ul-
timately came to the conclusion that prolactin most
likely functions as a hormone that suppresses inva-
sion in breast cancer [48, 49].

4. Conclusion

Breast cancer had a significant effect on all param-
eters (vitamin C, vitamin E, glutathione peroxidase,
glutathione reductase, HDL, triglycerides, cysteine
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protease and prolactin). All results were compared
with samples from healthy individuals.
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