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Tumor-promoting roles of IL-4 and TGF-B3, their
implications in the progression of breast tumors

B. R. Sahar, R. M. Kh. Al-Jumaily
College of Science, University of Baghdad, Baghdad, Iraq

Immunosuppressive cytokines are the main components of the tumor microenvironment and perform a vital function in
controlling the immune response to malignant neoplasms.

The objective: to study the influence of interleukin-4 (IL-4) and transforming growth factor-p3 (TGF-B3) on the develop-
ment of breast tumors in women.

Materials and methods. The concentration of cytokines IL-4 and TGF-B3 in blood serum was determined in 40 women
with benign breast tumors, 40 women with malignant breast tumors, and 40 healthy patients without breast pathology,
who were included in the control group.

Breast cancer (BC) patients were divided into two groups; the first group included patients with the II stage of BC, who were
considered to have a low level of BC, and the second group included patients with III and IV stages of BC, who were consid-
ered to have a high level. The method of solid phase immunoenzymatic analysis was used to determine the level of cytokines.
Results. The results showed that women with benign breast tumors (86.82%1.67 pg/ml) had no statistically significant
difference in IL-4 levels compared to the control group (88.25%1.56 pg/ml). However, a significantly higher level of IL-4
(P=0.0001) was found in women with BC (97.12+1.84 pg/ml) compared to the control group.

In addition, the results showed that the concentration of TGF-$3 did not increase significantly in women with benign breast
tumors (80.84+2.88 pg/ml) compared with patients with BC and controls (80.84+2.88 and 87.89+2.41 pg/ml, respectively).
However, the level of TGF-B3 was significantly higher (P=0.01) in women with BC compared to the control group.
Conclusions. The results of the current study indicate that the concentrations of TGF-B3 and IL-4 in the blood serum of women
may be useful predictors for the early detection of breast cancer, as well as serve as a prognostic indicator of its development.
Keywords: interleukin-4, transforming growth factor-B3, breast tumors.

3HaueHHq IL-4 i TGF-3 y BUHMKHEHHi NyXJINHU, iXHilA BIJIMB Ha NPOrpecyBaHHs MNyXJIMH FPYAHOI 3251031
B. P. Caxap, P. M. X. Anb-pkymarvini

ImyHOCynpecuBHi IMTOKIHU € OCHOBHUMU KOMIIOHEHTAMU MiKPOOTOYEHHS ITyXJIMHH i BAKOHYIOTD KUTTEBO BAsKJANBY (QYHKIIIIO
Y KOHTPOJII iIMYHHOI BiZIITOBi/li Ha 3/I0KiCHI HOBOYTBOPEHHS.

Mema docnioncenns: BusueHss BBy intepieiikiny-4 (IL-4) i tpancdopumisroro dakropa pocty-p3 (TGF-B3) Ha possu-
TOK ITyXJIMH TPY/IHOT 3271031 Y JKiHOK.

Mamepianu ma memoou. Busnauainu xonuenTpaiio uutokinis [L-4 ta TGF-B3 y cuposarui kposi y 40 xiHoK i3 106po-
SIKICHUMU [TyXJIMHAMU IPYAHOI 3271031, 40 KiHOK 3i 3/10AKICHUMY [yXJIMHAMY IPYIHOL 3271031 Ta 40 3/0pOBUX TAlli€HTOK (e3
1aToJIOril TPY/IHOT 3a/103U, SIKi YBIHIIIN /0 KOHTPOJIbHOI IPYIIU.

XBopux Ha pak TpyaHoi 3an03u (PI'3) posnoxinmmam wa ABi rpynu; mo mepimnoi rpynu ysitimn mamientku 3 I cragiero PI'3, o
BBaKasi HU3bKUM piBHeM PI'3, a 10 sipyroi rpynu — nanientku 3 [11 ta IV crapismu PT'3, 1o BBaskaau Bucokum pisaem. /s
BU3HAYEHHS PiBHS IIMTOKIHIB 3aCTOCOBYBAIM MeTO/| TBEePA0(ha3HOro iMyHo(hepMeHTHOTrO aHali3Yy.

Pesyavmamu. Pe3yabraTi 3aCBi NI, 110 JKIHKN 3 TOOPOAKICHIMI My XJTMHAME TPYAHOI 3amo3u (86,82+1,67 rr/mMir) He Man
CTaTUCTUYHO 3HAYYIIOI BifIMiHHOCTI y piBHAX [L-4 MOPIBHSHO 3 KOHTPOJIbHOIO rpyTIow0 (88,25+1,56 tir/min). IIpote y KiHOK 3
PI'3 (97,12+1,84 nir/mur) BusiBsieno poctoBipHo Bunuii pisens [L-4 (P=0,0001) nopiBHIHO 3 KOHTPOJIBHOIO TPYIIOIO.

Kpim Toro, pesysbraTu mpogeMoHcTpyBau, 1o KoHuenTpaiis TGF-B3 He 36iblimiacs 3HAYHO Y KIiHOK 3 A00POSIKiCHU-
MU nyxJauHamu rpyaHoi 3am03u (80,84+2,88 nir/mur) nopiBHsiHO 3 nanientkamu 3 PI'3 Ta kontposbhoi rpynu (80,84+2,88 i
87,89+2 41 nir/mu Bigmnosiawo). [Tpore pisern» TGF-B3 6ys s3nauno pummii (P=0,01) y xkinok 3 PI'3 mopiBHAHO 3 MOKa3HUKOM
KOHTPOJIbHOI IPYIIN.

Bucnosxu. Pe3ynbTaTi IOTOYHOTO JOCHI/PKEHHS CBifuatTh, 110 koHenrpaiii TGF-B3 ta IL-4 y cupoBatiii KpoBi kiHOK MO-
KYTb OYTH KOPUCHUMHU MTPEIUKTOPAMHE [ PAHHBOTO BUSIBJIEHHS PAKY TPY/IHOI 321031, & TAKOXK CJIYTYBaTH TPOTHOCTHYHUM
iHAMKAaTOPOM HOTO PO3BUTKY.

Kantouogi cnoea: inmepieiikin-4, mpancopmisnuil paxmop pocmy-B3, nyxaunu epyonoi 3ai03u.

he breast tumor is a neoplastic accumulation of abnormal

tissue in the breast include fibrocystic and fibroadenoma
or malignant breast cancer. Femoradenomas account for ap-
proximately 7% of breast tumors, while breast cancer com-
prises 10%; the remainder is attributed to benign shapes [1].

However, the presence of immune-regulatory cyto-
kines within a tumor microenvironment induces the re-

cruitment of supplementary immune suppressive cells.
Specifically, it alters the phenotype and function of effec-
tor immune cells in order to stimulate the development
of tumors. Immune cells with changed phenotypes make
more cytokines that weaken the immune system. This
makes the environment around the tumor less susceptible
to the effects of immune cells that fight tumors [2, 3].
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These immune regulatory cytokines exhibit properties
that promote tumor growth through cytokines that control
the functioning of the immune system. These cytokines can
take control of the cell by changing signals within cancer
cells and immune cells surrounding the tumor. This occurs
through an autocratic or positive feedback loop [4].

Macrophages and T cells produce many cytokines, one
of which is called interleukin 4 (IL-4). It has been linked
to increased susceptibility to asthma and is responsible for
controlling the growth of T-helper 2 (Th2) cells. Although
previous studies have shown that interleukin 4 (IL-4) has
anti-cancer capabilities, high levels of IL-4 have been ob-
served in the tumor tissues of patients diagnosed with kid-
ney, prostate, colon, and lung cancer [5].

The IL-4 plays a key role in breast cancer growth, as
many previous studies have shown. It helps malignant
cells become resistant to apoptosis and spread to other
parts of the body [6]. Breast cancer is characterized by a
high level of expression of the IL-4 receptor, which is re-
quired for the actions of IL-4 on its target cancer cells [7].

Transforming growth factor-B (TGF-B) represents an
evolutionarily conserved family of secreted polypeptide
factors that regulate many aspects of physiological em-
bryogenesis and adult tissue homeostasis. In mammalian
tissues, TGF-P regulates homeostasis under typical physi-
ological circumstances by inhibiting cell proliferation and
promoting apoptosis. However, the multifaceted nature
of TGF-B signaling in carcinogenesis should not be over-
looked. Initially, TGF-B functions as a tumor suppressor;
however, as the disease advances, it converts into a tumor
promoter and loses its ability to modulate cancer cells.

When cancer cells generate excessive TGF-B, they
generate a local fibrotic and immunosuppressive micro-
environment. This microenvironment is conducive to
tumor development and is linked to the invasiveness and
metastasis of cancer cells [8]. There is a protein known as
TGF-B3 that is encoded by the TGF-B3 gene and is found
in humans. The processes of embryogenesis, development,
cell differentiation, and cytokines all involve the action
of TGF-B3. Like many other cytokines, it belongs to the
transforming growth factor beta superfamily [9].

The objective: the main purpose of this study is to explore
the impact of IL-4 and TGF-B3 on development the breast
tumors by studying the serum levels of IL-4 and TGF-83.
Age, body mass index, and stages of cancer, have also been
linked to IL-4 and TGF-B3 to get a better understanding of
the progression of breast tumors in affected women.

MATERIALS AND METHODS

A total of 120 Iraqi women were enrolled in this study.
Eighty women diagnosed with breast tumors (pre-treat-
ment) were randomly selected during their attendance at
Al-Karama Hospital’s Oncology Center / Wasit and Al-
Hussein Teaching Hospital’s Oncology Center / Karbala,
Iraq. The research was conducted between October 2023
and February 2024.

Blood serum were taken from forty women who had
benign breast tumors (non-malignant breast tumors) and
forty women who had malignant breast tumors (Breast
cancer), forty women who served as healthy controls

group.
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Then, the breast cancer (BC) patients were divided into
2 groups; group one consisted of patients with stage II breast
cancer, which was considered to be low level of BC, while
group two was consisted of patients with stage ITT and IV
of BC levels, which considered to be high level. The age dis-
tribution of women diagnosed with breast cancer was 33 to
75 years (52.17+1.48 years), whereas women diagnosed with
benign breast lesions were 16 to 65 years (30.00£1.89 years).

In addition, 40 healthy women aged 24-54 years
(39.50+2.77 years) participated in this study. Also, patients
with breast cancer were categorized into two groups: Group
1, comprising individuals in stage II (low level), and Group
2, comprising individuals in stages ITI and IV (high level).

Breast cancer stages

Staging is an important step in the treatment of breast
cancer, just as it is in other forms of cancer. As a result,
standardized staging tools are required. Physicians utilize
the American Joint Committee on Cancer (AJCC) staging
system to determine cancer progression and make treat-
ment decisions. The AJCC has considered anatomic in-
formation, such as tumor size (T), lymph node status (N),
and the presence or absence of distant metastasis (M), to
be fundamental for cancer staging. There are 4 major stag-
es of breast cancer: stage 1 (zero), which is non-invasive
ductal carcinoma in situ (DCIS), and stages I through IV
(1 through 4), which are used for invasive breast cancer.

The Body Mass Index (BMI)

The Body Mass Index is a measurement of body
weight that is derived by dividing the weight in kilograms
by the height in meters squared Chapter Two: Literature
Review 23 (kg/m?). BMI has historically been used to
categorize people’s weight in relation to others, classify-
ing them as underweight, normal weight, overweight, or
obese, with a BMI between 25 and 29.9 kg/m? indicating
overweight and a BMI higher than or equal to 30 kg/m?
indicating obesity.

Ethical clearance

The Ethical Committee (CSEC/0623/0044 on June 8,
2023) of the Department of Biotechnology, College of Sci-
ence, University of Baghdad, approved the research after re-
ceiving written informed consent from all participants.

Measurement of IL4 and TGF-f3 levels

The Sandwich-ELISA method (Cat. No. E-EL-H0101
and E-EL-H2339), purchased from Elabscience, (USA)
was used to measure interleukin-4 (I1L-4) and transform-
ing growth factor-p3 (TGF-B3), respectively in blood se-
rum of samples. The ELISA microplate was coated with an
antibody specific to human 1L-4 and TGF-B3.

The specific antibody was introduced into the wells
of the ELISA microplate containing the samples. Human
biotinylated detection antibodies for IL-4 and TGF-B3
were added to each microplate well, along with an Avi-
din-Horseradish peroxidase (HRP)-conjugated antibody.
Then we left the dishes to settle for a while. The preserved
components were rinsed away. In each well, a substrate
solution was introduced. It is only possible to see the blue
color in wells containing human I1.-4 and TGF-B3, bioti-
nylated detection antibodies, and Avidin-HRP conjugate.

Then, a stop solution terminated the reaction of the en-
zyme with the substrate, giving the result of yellow color. Op-
tical density (OD) is determined using spectrophotometry at
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a wavelength of 450+2 nm. Proportional to the concentration
of human IL-4 and TGF-B3, the OD value is determined.

Statistical analysis

All of the statistical analysis was carried out with the help
of the SPSS version 24.0 software. The data were expressed
as the mean = SE. The three parameters or more were com-
pared using the ANOVA. T Student tests were additionally
utilized to compare the two numerical or categorical param-
eters. If the P values were less than 0.05, then the differences
were determined to be statistically significant.

RESULTS AND DISCUSSION

Assessment of IL-4 and TGF-B3 levels in breast cancer
patients according to the age and BMI.

The results of table 1 showed the BC patients with
age group <50 had a high level of IL-4 at low-level stages
(I+1II) with significant differences (p<0.025) when com-
pare with age group >50 at the same level. In contrast, a
high level in high-level stage (ITI+IV) was shown in the
age group >50 with no significant differences (p<0.612)
when compare with age group >50 at the same level. Simi-
lar results was found with TGF-B3 level with no signifi-
cant differences as shown in table 1.

Regarding to BMI of the patients, the level of TL-4
showed a higher mean level at morbid weight group in
low-level stage and overweight group in high-level stages
(ITI+1V), whereas TGF-B3 results showed higher mean
levels at normal weight and obesity weight groups in both
stages (low and high level), respectively. However, there
was statistically no significance in the levels of 1L-4 and
TGF-p3 among BC patients as shown in table 1.

However, the women at 50 years are more likely to
get breast cancer especially after menopause and hormone
levels changes such as oestrogen, progesterone and testos-
terone. Also, from ages 50 to 60, the risk of breast cancer
increases to one in 43 [1].

Determination the levels of IL-4 in breast tumors

This study’s findings revealed there was no statisti-
cally significant difference in the levels of IL-4 in benign
breast tumors (86.82+1.67 pg/ml) when compared with
the control group (88.25+1.56 pg/ml). On the other hand,
there was a significant increase (p-value 0.0001) in the
levels of TL-4 in breast cancer women (97.12+1.84 pg/ml)
when compared with the control group in table 2.

Determination the level of TGF-B3 in breast tumors

The study showed that there was no statistically sig-
nificant difference in the level of TGF-B3 between the group
with benign breast tumors (80.84+2.88 pg/ml) and the con-
trol (75.69+2.83 pg/ml). While, there was a significant (p-
value 0.01) increase in the concentration of TGF-B3 among
women with breast cancer (87.89+2.41 pg/ml) compared to
the control group (table 3). Furthermore, a notable dispar-
ity in TGF-B3 levels was observed between benign breast
tumors and breast cancer, as illustrated in table 3.

Assessment of Serological Markers IL4 and TGF-p3
According to Low and High Levels of Breast Cancer Stages
As shown in table 4, in BC patients at high levels,
we found a significant difference (p>0.001) in IL-4 level
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Table 1

Serum levels of IL-4 and TGF-33 at low and high level
stages of BC patients according to age and BMI

Age groups
Variable IL-4 (pg/ml) TGF-B3 (pg/ml)
Low levels <50 years 98.03+3.02 80.76+3.31
,E:::% >50 years 89.83+2.72 85.67+5.03
P-value 0.025 0.431
Highlevels | <50 years 97.29+3.95 96.34+4.78
(w:2|¥) >50 years 102.40+4.71 95.30£3.91
P-value 0.612 0.902
BMI (kg/m?)
Underweight - -

Low levels Normal weight 100.30+8.4 90.38+2.8
(1+11) Over weight 98.05+2.9 78.76+3.49
N=13 [ Opesity weight | 90.72+4.3 84.26%5.4

Morbid weight | 109.31+£10.02 85.80+1.42
P-value 0.28 0.702
Underweight - -
Highlevels | Normal weight | 98.41+3.82 96.81+3.9
(:\I::zl\;) Over weight 105.67+5.24 94.87+12.1
Obesity weight |  98.88+7.17 98.24+6.7
Morbid weight
P-value 0.784 0.979
Note. BMI — the Body Mass Index.
Table 2

Assessment of IL-4 levels in the benign and breast

cancer women and control

Mean = SE

Groups |
IL-4 (pg/ml)
Control (n=40) 88.25+1.56 b
Benign (n=40) 86.82+1.67 b
Malignant (n=40) 97.12+1.84 a

LSD value 5.476 **
P-value 0.0001
Means followed by the same letter do not differ statistically
among themselves while the means having the different
letters differed significantly. ** (P<0.01).

(95.509+3.21 pg/mL) compared with the control group
(75.924+2.55 pg/mL). Moreover, no significance was
found in low-stage BC patients at 83.319£3.04 pg/mL
compared with control. Moreover, there was a significant
difference between the levels of low stages and high stages.

In addition, the results of table 5 showed that BC patients
at low levels have a significant difference (p>0.001) in TGF-3
level (101.387+2.14 pg/ml) compared with the control group
(87.453%1.51 pg/ml). Furthermore, a significant differences
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was found in BC patients at high-level stage 94.563+1.73 pg/
ml in comparison with control 87.453+1.51 pg/ml; also,
showed a high signfcant of TGF-B3 serum concentration was
recorded in stages (I and IT) of BC patients compared to that
in patients with stages (IIT and TV).

The results of this study agree with those of [10, 11]
which showed that breast cancer patients had higher lev-
els of IL-4 in their serum than people with benign tumors
or a control group. Another study discovered that the lev-
el of IL-4 was high when the expression of estrogen recep-
tors was strongly increased [6].

Multiple studies have shown a strong relationship
between interleukin-4 (IL-4) and the development of tu-
mors. Different forms of malignant tumor cells have been
subjected to tests to examine this connection. It has been
observed that stimulation of cancer cells by Interleukin-4
enhances their resistance to apoptosis by facilitating tu-
mor progression [6, 12].

The secretion of the essential differentiation cytokine
known as IL-4 is responsible for promoting the formation
of Th2 cells. The Th2 subset of lymphocytes is account-
able for the eradication of tumor cells via the activation of
granulocytes and eosinophils, as well as the inhibition of
angiogenesis [13].

Interleukin-4 impacts allergy reactions via interac-
tion with various immune cells, including B lymphocytes,
monocytes, dendritic cells, and fibroblasts. Additionally,
IL-4 has been shown to possess antitumor and anti-in-
flammatory capabilities. Janus kinase transducers, signal
transducers, and activators of transcription pathways
(JAKs and STATS) are responsible for facilitating 1L-4
signal transduction.

Furthermore, activated T lymphocytes, mast cells, and
basophils are the only cells capable of expressing and syn-
thesizing this entity simultaneously. In breast cancer, the
expression of the IL-4 receptor is highly elevated, and the
presence of this receptor is necessary for IL-4 to exert its
effect on malignant cells [14]. A complicated interaction
of chemokines, sex hormones (including prostaglandins
and estrogens), and cytokines controls inflammation dur-
ing carcinogenesis [ 15, 16].

It has been shown that the cytokine IL-4 is connected
with a variety of different forms of cancer. Plasma levels of
IL-4 have been linked to several cancers, including melano-
ma, squamous cell carcinoma, renal cancer, lung cancer, leu-
kemia, and breast cancer [ 17, 18]. The results of Gaggianesi,
M. et al.,, indicate that IL-4 affects the control of estrogen-
synthesizing enzymes as well as the induction of apoptosis
in breast cancer cells that have been grown in vitro.

An investigation into the effects of inhibiting 1L-4 by
the use of the IL-4 receptor (IL-4R) antagonist IL-4DM on
malignancies in the mammary gland was carried out. As a
result of their research, they discovered that inhibiting the
activity of the mitogen-activated protein kinase (MAPK)
pathway prevented the proliferation of cancer cells, the in-
vasion of healthy cells, and the formation of tumors [19].

The growth factor beta-3 signaling pathway is impor-
tant in the tumor microenvironment. Many cell types in-
teract with TGF-B. This cytokine controls many cellular
and molecular systems throughout development and dis-
ease. TGF-B has a dual function in carcinogenesis. Primary
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Table 3

Assessment of TGF-33 levels in the benign and breast
cancer women and control

Groups

Control (n=40)

Mean = SE
TGF-B3 (pg/ml)
75.69+2.83 b

Benign (n=40)

80.84+2.88 ab

Malignant (n=40) 87.89+2.41a
LSD value 8.147 **
P-value 0.01

Means followed by the same letter do not differ statistically
among themselves while the means having the different letters
differed significantly. ** (P<0.01).

Table 4

Serum levels of IL-4 according to low and high level
stages of BC and control

Groups

Control (n=40)

Mean + SE
IL-4 pg/ml
75.924+2.55a

Low levels (n=22)

83.319+3.04a

High levels (n=18)

95.509+3.21b

LSD value

8.638

P-value

<0.001

Means followed by the same letter do not differ statistically
among themselves while the means having the different letters
differed significantly. ** (P<0.05).

Table 5

Serum levels of TGF-33 according to low and high level
stages of BC and control

Groups

Control (n=40)

Mean + SE
TGF-B3 pg/ml
87.453+1.51a

Low levels (n=22)

101.387+2.14b

High levels (n=10)

94.563+1.732 ¢

LSD value

6.492

P-value

<0.001

Means having with the different letters in same column differed
significantly. ** (P<0.05).

TGF-B acts as a tumor suppressor, promoting growth in-
hibition and apoptosis. In advanced tumor development,
cancer cells may exploit the regulatory activities of TGF-B
to promote tumor growth, bypassing its suppressive effect.
The TGF-B signaling system regulates tumor genesis
and progression. It helps cancer cells invade, EMT (ep-
ithelial-to-mesenchymal transition), the immune system
functions less well, angiogenesis improves, stromal cells
become activated, and metastases grow [20-23].
However, the current findings are consistent with
those of Sudheer, K. et al., who discovered that patients

REPRODUCTIVE HEALTH OF WOMAN
PEIPOJIYKTUBHE 3/10POB'S )KIHKI
Nt (75)/2024

ISSN 2708-8723 (print)
ISSN 2708-8731 (online)



OHKONnori4

with positive lymph nodes in BC had significantly elevat-
ed levels of TGF-B3 [24]. Furthermore, the findings of this
research align with those of Ghellal, A. et al., who observed
elevated levels of TGF-B3 in the plasma of early stage
BC patients, which were linked to lymph node metasta-
ses. Another study also found an association of TGF-B3
with breast cancer regardless of menopausal status, tumor
stage, grade, and size [25—27].

The current study is consistent with Hachim, M. et al,
finding higher levels of TGF-B1 and TGF-B3 in breast cancer
patients compare with control. Transforming growth factor-
beta (TGF-B) is synthesized inside the tumor microenviron-
ment by several cellular components, such as tumor cells,
stromal cells, immune cells, and vascular cells [28]. Depend-
ing on the stage of tumor progression, TGF-B demonstrates
dualistic functionality in tumorigenesis, functioning as a sup-
pressor of tumorigenesis in premalignant cells while promot-
ing tumorigenesis in malignant cells [29].

Although extensive research has been devoted to this
contradictory function, the mechanism underlying this
transition remains unknown. A failure in the TBR regula-
tion system may lead to tumor cell resistance to TGFB'’s
suppressive effects. A lot of the time, solid tumors have
problems with the TGF-B signaling pathway because TBR
or SMAD effectors are lost or not working [30, 31]. Can-
cer cells that possess an inactive TBR or a damaged SMAD
pathway exhibit a loss of the tumor-suppressing actions
mediated by TGF-B, leading to a persistent state of cel-
lular proliferation.

In addition, research has demonstrated that TGF-f can
be converted by cancer cells into a cancer-promoting agent,
thereby facilitating a variety of processes, including inva-
sion, metastasis, chemoresistance, and immune evasion.

The primary roles of TGF-B include restricting cellular
proliferation and promoting complete epithelial cell differ-
entiation, impeding cancer onset and advancement [32]. In
cancerous cells, transforming growth factor beta works as a
suppressor of carcinogenesis by obstructing the progression
of the cell cycle. Additionally, it induces programmed cell
death, also known as apoptosis, in cells that are in a pre-
malignant condition. Through gene ablation research, it has
been shown that taking away parts of the TGF-B signaling
pathway could lead to the development of cancer.

This is in addition to its main job of keeping cells in
balance [33]. The cycle of cell division is controlled by the
activity of cyclin-dependent kinase-dependent enzymes.
One of the mechanisms by which TGF-B inhibits cell pro-
liferation is by lowering cyclin-dependent kinase (CDK)
activity. Because it lowers CDK activity, TGF-B stops the
cell cycle from progressing through the G1/S phase.

This is because CDK activity is essential for the tran-
sition from the G1 phase to the S phase of the cell cycle.

Changing growth factor (TGF) also causes the produc-
tion of several CDK inhibitors, such as p15, p21, and p57.
Cell growth may be inhibited, and cellular [34, 35].

The physiological role of 1L-4 is modulating the im-
mune system to promote the generation of Th2 cells and
inhibit the formation of Th1 cells that secrete IFN-g, a
crucial factor for successful anti-tumor immune responses.
The phenomenon observed, whereby the immune system
exhibits a bias towards a Th2 response rather than a Th1
response, resembles a frequently seen pattern in individu-
als diagnosed with cancer.

In this context, the immune system’s diversion is a
further subversive consequence resulting from the tumor
cells’ release of IL-4. This particular cytokine facilitates
the survival of tumor cells by impeding the development
of an unfavorable Th1 environment [18, 36].

According to Soufla, G. et al, there was correlation
between tumor stage and the elevated serum levels of
TGF-B3, the levels of TGF-B3 transcripts were signifi-
cantly higher in cancer samples than in normal tissues
[37]. TGF-B is vital in breast cancer development in vivo
because it promotes attack on receptor-positive BC cells
through a urokinase-plasminogen activator (uPA)-depen-
dent process [38].

The change of TGF-B from an anti-proliferative to a
pro-invasive and metastatic role is facilitated by HER2/
EGFR via the modification of Smad3 nuclear localization
via AKT. This process ultimately contributes to the devel-
opment of breast cancer [12]. The development of breast
cancer was exacerbated by a synergistic impact resulting
from the elevated expression of TGF-B and human epider-
mal growth factor receptor 2 (HER2) [39].

CONCLUSIONS

During this study, it was shown that individuals who
have breast cancer have elevated levels of serum TGF-B3
and IL-4. These particular cytokines are of significant im-
portance as they actively contribute to the modulation
of the tumor immune milieu, hence exerting influence on
the progression of carcinogenesis. Numerous prior studies
have also shown that the profoundly immunosuppressive
tumor microenvironment is primarily accountable for the
proliferation of tumors and their resistance to various che-
motherapy and immunotherapy agents.

Consequently, the strategic approach of specifically
addressing and diminishing the prevalence of immuno-
suppressive cytokines, namely TGF-B3 and IL-4, inside
the localized environment of the tumor has significant
potential for counteracting immunosuppression. This in-
tervention amplifies the effectiveness of therapeutic inter-
ventions for breast cancer and stimulates the activation of
immune responses against tumor cells.
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