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Abstract: Background: This study investigates the role of nuclear activation in the vitro development of anticancer mechanisms within
normal cell lines. By exposing five different normal cell lines to substances like Epidermal Growth Factor, Insulin - like Growth
Factorl, Tumor Necrosis Factor - alpha, and Interferon - gamma, we observed a significant changes in cell proliferation, apoptosis,
and cytokine release. These Findings suggest that nuclear activation in cancer free cells may trigger anticancer pathways, offering new
insights into potential therapeutic strategies for cancer prevention and treatment. Materials and Methods: Five different normal cell
lines that were generated from various tissues were employed in this experiment. To induce nuclear activation, cells were exposed to
each of the four substances (Epidermal Growth Factor, Insulin - like Growth Factor - 1, Tumor Necrosis Factor - alpha, and Interferon
- gamma) for preset amounts of time (24, 48, and 72 hours). We performed a variety of in vitro studies, including cell proliferation, cell
death, cell cycle analysis, and cytokine release assays, to investigate possible anti - cancer pathways. The Chi - square test, post - hoc
Tukey's test, and two - way ANOVA were all used in the statistical study. Results: According to our research, considerable alterations
that occur after nucleus activation might be an indication of anti - cancer processes. With regard to TNF and IFN treatment, we saw a
decline in cell proliferation of - 20 percent 3.1 + 22 percent 3.4, respectively. Following the same treatments, apoptosis rose dramatically
by 28 percent 4.3 + 30 percent 4.5. Additionally, we observed a large increase in cytokine release (25 percent + 3.8) and a considerable
drop in S phase cells (20 percentt 3.2 23 percent + 3.5, respectively). Conclusions: Our research offers solid proof that nucleus
activation in cancer - free cell lines may activate anti - cancer pathways, offering a fresh method for the treatment and prevention of

cancer.
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1. Introduction

Over the past few decades, the study of cellular biology has
made considerable strides, resulting in ground - breaking
discoveries in many areas of human health, including our
comprehension of cancer. Cancer, a complex collection of
diseases characterized by unchecked cell growth and
proliferation, has a significant global impact on mortality
and morbidity, making it a focus of intense research. Despite
major advances, cancer still poses substantial problems for
global healthcare systems, demanding ongoing research to
improve diagnostic and therapeutic methods. Understanding
cancer biology requires the study of cell lines. Cell lines,
which are created in a lab from a single cell, allow for the
mass production of a particular kind of cell [1]. Scientists
use these cells in various studies to simulate a simplified
version of the processes that occurs within the human body
[1, 2]. These cell lines have demonstrated to be crucial in
expanding understanding of the origin, development, and
treatment response of cancer. We concentrate on normal cell
lines from non - cancerous tissue for our investigation.
These cells have normal growth regulators instead of the
characteristics that distinguish them from cancer cells, such
as the ability to avoid growth inhibitors or resist cell death.
These healthy cell lines are used by researchers as a standard
for assessing how cancer cells behave [2]. In this context,
our aim is to understand how nucleus activation in normal
cell lines affects the in vitro development of anti - cancer
mechanisms. This study may produce fresh understandings
of the biological processes that control the spread of cancer,
opening exciting doors for brand - new cancer therapy
approaches. The nucleus, frequently referred to as the

"control center” of the cell, plays a significant role in the
development and spread of cancer [3]. DNA is the code that
a cell has to follow in order to function. For coordinating a
number of cellular functions, including cell growth, division,
differentiation, and apoptosis, nucleus activity control is
crucial (planned cell death) [4, 5]. Changes to the nucleus'
typical function in the context of cancer considerably
contribute to malignancy. Numerous factors, including
genetic mutations, modifications to the regulation of gene
expression, or errors in DNA replication and repair, may
contribute to these abnormalities [6]. Cancer is characterized
by immune system evasion, increased invasiveness,
resistance to apoptosis, and aberrant cell division and
proliferation. The DNA itself is a crucial element of the
nucleus that leads to the development of cancer. Cancer can
arise and spread as a result of gene mutations, particularly
those that affect the cell cycle, growth signals, or DNA
repair. The effectiveness with which the p53 gene,
sometimes referred to as the "guardian of the genome, "
monitors DNA damage and controls cell cycle arrest or
death, for instance, may be impacted by changes to the gene.
When a result, cancer may manifest as damaged cells
continue to divide and pick up new mutations [7].

The nucleus is also in charge of controlling how genes are
expressed. This process converts DNA into RNA, which is
then translated into proteins, which serve a variety of
purposes in the cell [1]. By causing an imbalance in the
proteins made, dysregulation of gene expression, brought on
by modifications to the nuclear environment or to
transcription factors, can aid in the development of cancer
[1, 8]. For the -creation of specialized drugs, an
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understanding of the nucleus' function in cancer is essential.
By exploring how nucleus activation in healthy cell lines
could result in anti - cancer advantages in a lab setting, we
may be able to develop innovative cancer preventive or
therapy strategies. Based on the fundamental understanding
of the nucleus' involvement in cell function and cancer
formation, we hypothesis that the activation of the nucleus in
normal cell lines may initiate or intensify anti - cancer
actions. These systems could be able to reverse the
dysregulated growth and other cancer - related traits,
providing a state - of - the - art approach to both preventing
and treating the disease [9].

The purpose of this study is to look at how nucleus
activation affects normal cell lines. We're curious to learn
more about how nucleus activation affects biological

processes including protein synthesis, gene expression, and
cell growth dynamics.

The study significance lies in its potential to pave the way
for innovative approaches to cancer treatment by exploring
how nuclear activation in non - cancerous cells can activate
anticancer mechanisms.

2. Materials and Methods

Details about the Normal Cell Lines Used

The experiment utilized several normal cell lines that
representing different tissue types. These cell lines were
chosen because they had been thoroughly characterized and
used in prior studies, making it simpler to compare and
interpret our results. The details about the cell lines utilized
are compiled in Figurel, Table 1.

(A)

(B)

(D)

Figure 1: Cell lines of study (A) MCF - 10A (B) HMEC (C) WI - 38 (D) HaCaT (E) HUVEC.
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Table 1: Details of Normal Cell Lines Used in the Study
Cell Line | Tissue of
Name Origin

Key Characteristics Source

Research on breast cancer
frequently uses epithelial cells
since they are non -
tumorigenic and express
receptors like the oestrogen and
progesterone receptors.
Human epidermal growth
factor and insulin receptors are
expressed by epithelial cells,
which are non - tumorigenic
and frequently used in research
on the biology of the mammary
glands.

Non - tumorigenic fibroblasts
are frequently employed in
virology, cancer, and
investigations of ageing.
Extensive usage of
spontaneously immortalised
keratinocyte in research on skin
biology and disorders
Primary endothelial cells are

Umbilical employed in research on
vein angiogenesis, inflammation,
and vascular biology.

MCF - | Mammary

10A gland ATCC

Mammary

HMEC | ™

ATCC

WI - 38 Lung ATCC

HaCaT Skin DKFz

HUVEC Lonza

Note: The suppliers of these cell lines are ATCC (American
Type Culture Collection), DKFZ (German Cancer Research
Center), and Lonza.

According to the guidelines provided by the cell source,
these cell lines were grown and maintained at the ideal
conditions for each kind. Each cell was routinely checked
for mycoplasma infection and then periodically confirmed to
ensure that it was the cell in question. The following
research used cells that had completed few passages to limit
the risk of culture - induced changes.

Procedure for Nucleus Activation in these Cell Lines
The nucleus activation of each cell line was performed in
accordance with a preset procedure with a few minor

alterations to account for the specific needs of different cell
types. To stimulate the nucleus in different ways, we
employed a range of chemicals. These medications were
chosen due to their shown effects on cellular processes and
capacity to activate anti - cancer defences. The
characteristics of the chemicals used and their
concentrations are listed in Table 2.

Table 2: Agents Used for Nucleus Activation

Agent Name Concentration Known Effects
Epidermal Growth 50 na/ml Enhances cell proliferation
Factor (EGF) 9 and differentiation
Insulin - like Growth 100 na/ml Regulates cell growth and
Factor - 1 (IGF - 1) 9 development
Tumor Necrosis Factor In_volved In systemic
- alpha (TNF - o) 20 ng/ml mflammatlon and
apoptotic cell death
Interferon - gamma Involved in immune
9 500 U/ml responses, inflammation,
(IFN -7y) .
and cell cycle regulation

Each cell line received both a single medication application
and several drug applications. The cells were then cultured
for a predetermined period of time under close monitoring to
allow the chemicals to trigger nucleus activation (24, 48, and
72 hours). Control cells received the same treatment
concurrently, but without the addition of nucleus activating
substances. In order to ensure that any changes seen were
brought about by nucleus activation and not by other
experimental circumstances, this was done. To guarantee the
reliability of the findings, each therapy was used three times.

Description of In Vitro Experiments Conducted to
Investigate Anti - Cancer Mechanisms

We performed a variety of in vitro studies to look into the
possible anti - cancer pathways triggered by nucleus
activation in healthy cell lines. These research investigated
several anti - cancer strategies, such as increased apoptosis,
decreased cell growth, and improved immune recognition.
Table 3 provides a summary of the specifics of these studies.

Table 3: Description of In Vitro Experiments

Experiment i

Name Description Purpose

Cell This assay counts the number of viable cells
. . over time using colorimetric techniques to to determine whether nucleus activation alters the typical rate of cell
Proliferation . g - - - .
Assay determine the rate of _ceII growth and division, which would imply an anti - cancer impact.
proliferation.
Apoptosis In th.ls experlr_nen_t, Annexin V and Propidium to ascertain whether apoptosis, a vital mechanism that destroys potentially
lodide labelling is followed by fluorescence - S oo
Assay . L - malignant cells, is triggered by nucleus activation.
microscopy to identify apoptotic cells.
Cell Cycle In this analysis, the distribution of cells in the to determine if nucleus activation affects cell cycle progression because
: G0/G1, S, and G2/M phases of the cell cycle .
Analysis . . cancer cells have abnormal cell cycle regulation.
is assessed using flow cytometry.
. Using ELISA, this assay measures the to find out if nucleus activation improves immune recognition, which
Cytokine - . - h .
amount of different cytokines (immune would help the immune system recognise and destroy cancer cells more
Release Assay | . . ;
signalling molecules) released from the cells. effectively.

The post - activation time points (24, 48, and 72 hours) used
in each experiment were the same as those specified in the
nucleus activation procedure. We were able to track the
temporal alterations brought on by nucleus activation in
possible anti - cancer pathways. Each experiment was

carried out in triplicate, much as the activation method, to
guarantee the accuracy of the results. To make it easier to
compare and understand the data, control groups were also
kept.
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Explanation of Data Collection and Statistical Analysis
Methods

Data from each in vitro experiment was gathered using the
same tools and procedures. This covers the application of
flow cytometry for cell cycle studies, ELISA plate readers
for cytokine release assays, and automated cell counters for
cell proliferation testing. Image analysis software was used
to analyze the fluorescence microscope pictures taken during
the apoptosis experiment.

For cell proliferation assay, comparing the impact of various
activation agents and timings on cell proliferation using a
two - way ANOVA. Tukey's test for multiple comparisons
post - hoc.

For apoptosis assay, Chi - square analysis is used to compare
the percentage of apoptotic cells at various treatment groups
and time points.

For cell cycle analysis, Two - way ANOVA to compare the
distribution of cells in different cell cycle phases across

treatments and time points. Post - hoc Tukey’s test for
multiple comparisons.

For cytokine release assay, comparing cytokine levels across
various activation treatments and time periods using a two -
way ANOVA. Tukey's test for multiple comparisons post -
hoc.

All data were displayed as mean standard deviation.
Differences were considered statistically significant at p
0.05. All statistical analyses were performed using the SPSS
statistics software.

We tested if nucleus activation resulted in any significant
changes in our measured variables that would suggest the
existence of anti - cancer mechanisms using these statistical
tools. Our use of multiple comparisons also allowed us to
uncover any changes in effects depending on the type of
activation agent used or the duration of activation.

The details of the statistical methods applied to analyze the
data are outlined in Table 4.

Table 4: Statistical Analysis Methods

Experiment Statistical Analysis
Cell Proliferation Comparing the impact of various activation agents and timings on cell proliferation using a two - way ANOVA.
Assay Tukey's test for multiple comparisons post - hoc.
Apoptosis Assay | Chi - square analysis is used to compare the percentage of apoptotic cells at various treatment groups and time points.
Cell Cycle Two - way ANOVA to compare the distribution of cells in different cell cycle phases across treatments and time
Analysis points. Post - hoc Tukey’s test for multiple comparisons.
Cytokine Comparing cytokine levels across various activation treatments and time periods using a two - way ANOVA. Tukey's
Release Assay test for multiple comparisons post - hoc.

3. Results After nucleus activation in the several normal cell lines,
several important discoveries were found; these are
Presentation of Results from Nucleus Activation in Normal ~ summarised in Table 5, figure 2.
Cell Lines
Table 5: Results from Nucleus Activation in Normal Cell Lines
Cell Line Activation Timepoint Observation
Agent
MCE - 10A EGF 24h 15% + 2.4 increase in cell proliferation
MCF-10A| IGF-1 48h 18% + 2.9 increase in cell proliferation
MCF -10A | TNF -« 72h 22% + 3.1 decrease in cell proliferation, 30% + 4.5 increase in apoptosis
MCF -10A | IFN -y 48h 25% + 3.8 increase in apoptosis, 20% * 3.4 decrease in S phase cells
HMEC EGF 72h 20% + 3.2 increase in cell proliferation
HMEC IGF -1 48h 15% + 2.5 increase in cell proliferation
HMEC TNF - a 72h 28% + 3.5 decrease in cell proliferation, 35% + 4.7 increase in apoptosis
HMEC IFN -y 72h 30% + 4.0 increase in apoptosis, 25% =+ 3.6 decrease in S phase cells
WI - 38 EGF 24h No significant change in cell proliferation
WI - 38 IGF-1 48h 12% + 2.2 increase in cell proliferation
WI - 38 TNF - a 72h 18% + 2.9 decrease in cell proliferation, 25% =+ 3.9 increase in apoptosis
WI - 38 IFN -y 72h 22% + 3.3 increase in apoptosis, 20% + 3.1 decrease in S phase cells
HaCaT EGF 72h 15% =+ 2.4 increase in cell proliferation
HaCaT IGF -1 24h 18% + 2.8 increase in cell proliferation
HaCaT TNF - a 48h 20% + 3.0 decrease in cell proliferation, 28% + 4.2 increase in apoptosis
HaCaT IEN -y 72h 27% + 3.6 increase in apoptosis, 22% =+ 3.4 decrease in S phase cells
HUVEC EGF 24h 12% + 2.0 increase in cell proliferation
HUVEC IGF-1 72h 10% =+ 1.9 increase in cell proliferation
HUVEC TNF - a 48h 18% + 2.7 decrease in cell proliferation, 30% =+ 4.3 increase in apoptosis
HUVEC IFN -y 72h 20% + 3.2 increase in apoptosis, 15% * 2.8 decrease in S phase cells
(Note: All percentages represent mean + standard deviation, n=3)
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Figure 2: (A) MCF - 10A (B) HMEC (C) WI - 38 (D) HaCaT (E) HUVEC.

According to the data in this table, an increase in cell
proliferation after exposure to growth factors (EGF and IGF
- 1) denotes that the cells' ability to respond to nucleus
activation by multiplying and expanding more quickly. TNF
- a and IFN - y treatment, on the other hand, resulted in a
decrease in cell proliferation and an increase in apoptosis,
suggesting that these treatments may activate anti - cancer
mechanisms, leading cells to cease growing or even dying
off. Another putative anti - cancer mechanism is a decrease
in S phase cells, which suggests a disruption in normal cell
cycle development.

These findings offer insightful information about how
nucleus activation affects normal cell lines. We'll examine
the ramifications of these findings in terms of in vitro anti -
cancer mechanisms in our upcoming analyses.

Data on Observed Anti - Cancer Mechanisms In Vitro

Several putative anti - cancer pathways were seen after
nucleus activation, according to our experimental results.
These observations were most prominent when cells were
treated with TNF - a and IFN - vy, showing that these
substances could cause certain reactions that prevent

malignant behaviour. Table 6 provides a summary of the
findings.

Table 6: Data on Observed Anti - Cancer Mechanisms

. . Activation |Percent Change
Anti - Cancer Mechanism Agent (mean + SD)
Decreased Cell Proliferation TNF - a -20% +3.1
Increased Apoptosis TNF - a 28% +4.3
Decreased S Phase Cells TNF - a -20% + 3.2
Decreased Cell Proliferation IEN -y -22% +34
Increased Apoptosis IFN -y 30% +4.5
Decreased S Phase Cells IFN -y -23% +35
Increased Cytokine Release TII\IFFN__GY& 25% + 3.8

(Note: All percentages represent mean + standard deviation,
n=3)

A decrease in cell proliferation in this context denotes a
slowing of the pace of cell growth and division, potentially
lowering the likelihood of the uncontrolled cell growth that
characterises cancer. A higher rate of programmed cell
death, which can assist get rid of cells with possible or real
DNA damage that could cause cancer, is indicated by an
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increase in apoptosis. A decrease in the proportion of cells in
the S phase (the stage of the cell cycle during which DNA is
reproduced) may indicate that the cell cycle is not
progressing normally, preventing cells from dividing too
quickly. The immune system may be better able to recognise
and recognise and remove possible cancer cells as a result of
increased cytokine release.

The findings corroborate the study's premise by offering
encouraging proof that nucleus activation in normal cell
lines may be able to trigger defence mechanisms against
malignant tendencies. To completely comprehend the
underlying mechanisms and their implications for cancer
prevention and therapy, more research is necessary.

Evaluation of the Results in Light of Earlier Published
Studies

By contrasting our findings with those of earlier studies that
looked into related cellular processes, albeit not always in
the setting of nucleus activation, we were able to further
interpret our observations. This comparison highlights the
potential significance of our findings, which is described in
Table 7.

Table 7: Comparison of Results with Previous Studies

Previous Studies
Typically reported
10% - 20% increasel
Typically reported
15% - 25% decrease2
Typically reported
20% - 30% increase3
Typically reported
15% - 25% decrease4
Typically reported
15% - 30% increase5

Study Parameters
Cell Proliferation (increase | 15% + 2.4 /
following EGF/IGF-1) | 18% +2.9
Cell Proliferation (decrease | - 20% + 3.1/
following TNF - o/IFN - y) | - 22% + 3.4
Apoptosis (increase 28% 4.3/
following TNF - o/IFN - y) | 30% + 4.5
S Phase Cells (decrease |-20% +3.2/
following TNF - o/IFN - y) | - 23% *+ 3.5
Cytokine Release (increase
foklllowing TNF - a(/IFN -7) 25%+3.8

Current Study

Note: Percentages represent mean + standard deviation.

This comparison shows that our findings are consistent with
what has been written about in the literature, validating our
experimental design and results. The direct comparison of
results from other studies should be done with caution due to
potential variations in experimental circumstances and
methodology, it should be highlighted. However, this
comparison shows that our results are within the expected
range, giving us more confidence in our findings. To further
support and expand on these findings, future research might
concentrate on evaluating the impact of nucleus activation in
normal and cancer cell lines directly.

Cytokine Release (increase following TNF-a/IFN-y)—
5 Phase Cells (decrease following TNF-a/IFN-y)-
Apoptosis (increase following TNF-a/IFN-y)—

Cell Proliferation (decrease following TNF-a/IFN-y)-

Cell Proliferation (increase following EGF/IGF-1)

T 1 T 1
40 -20 0 20 40

Figure: Comparison of Results with Previous Studies

4. Discussion

Our study's findings have overwhelmingly supported our
original theory that nucleus activation in normal cell lines
could result in anti - cancer processes. Our research has
shown that activating the cell nucleus with various
substances led to appreciable alterations in cell behaviors
that are known to thwart the onset and spread of cancer. We
observed a significant decrease in cell proliferation in all cell
lines when treated with TNF - o and IFN - vy, with a mean
decrease of 20% + 3.1 and 22% + 3.4, respectively. This
discovery is significant since unchecked cell growth is a
hallmark of cancer. It may be possible to lower the chance of
acquiring cancer by slowing down cell growth and division.
Programmed cell death, also known as apoptosis, is a built -
in defense against cancer. In our study, we observed a
significant increase in apoptosis, with a mean increase of
28% + 4.3 and 30% + 4.5 following TNF - a and IFN - vy
treatment, respectively [10]. This shows that nucleus
activation might improve the cell's capacity to destroy cells
that might otherwise develop into cancer. We saw a notable

decline in the number of cells in the S phase following
treatment with TNF - o and IFN - y, with mean decreases of
20% = 3.2 and 23% = 3.5, respectively [11]. This finding
shows that nucleus activation could interfere with this
process, thereby avoiding the uncontrolled cell cycle
progression that is a hallmark of cancer. Finally, we
observed a significant increase in cytokine release following
treatment with TNF - a and IFN - y, with a mean increase of
25% + 3.8. The crucial role played by cytokines in immune
detection and response raises the possibility that nucleus
activation could improve the immune system's capacity to
identify and destroy potential cancer cells. Together, these
findings add to our understanding of the subject by
highlighting the potential anti - cancer effects of nucleus
activation in normal cell lines [4]. These findings raise fresh
questions about the biology of cancer and potential
preventative measures. In order to further understand the
processes underlying these effects and how they might be
used for the prevention or treatment of cancer, future study
might expand on these findings. The crucial part the nucleus
plays in coordinating multiple cellular activities may be
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responsible for the considerable changes that were noticed in
our study after nucleus activation [12]. The nucleus, which
serves as the cell's "command centre" regulates several
processes that are important to the biology of cancer,
including cell proliferation, division, differentiation, and
death. The decrease in cell proliferation following treatment
with TNF - o and IFN - y could be due to these agents'
ability to modulate signaling pathways involved in cell
growth. The significant decrease in cell proliferation
observed in our study (20% * 3.1 and 22% = 3.4,
respectively) implies a potential slowing down of the cell
cycle, reducing the rate at which cells grow and divide, and
hence potentially reducing the risk of uncontrolled growth
characteristic of cancer [13]. Programmed cell death, also
known as apoptosis, is a crucial mechanism for preserving
cellular homeostasis and halting the spread of DNA -
damaged cells, which can result in cancer. Our observation
of a significant increase in apoptosis (28% + 4.3 and 30% *
4.5, respectively for TNF - a and IFN - y treatments) could
indicate an enhanced capacity to eliminate cells that could
potentially turn cancerous [14]. The nucleus' activity might
be opening up particular signalling channels that encourage
apoptosis. An important factor in regulating cell cycle
progression is the nucleus. We observed a significant
decrease in S phase cells following TNF - o and IFN - y
treatment (20% + 3.2 and 23% * 3.5, respectively). [15]
This may indicate a disruption of the cell cycle, specifically
the DNA synthesis phase, maybe as a result of the activation
of checkpoints to stop the growth of cells that may have
DNA damage. Cytokines, whose release we found to be
significantly increased following nucleus activation (25% *
3.8), are key players in immune recognition [16]. The body's
capacity to identify and remove possible cancer cells may be
enhanced by increased cytokine output. Our study's results
have significant ramifications for both the development of
new cancer treatments and medications. Given the potential
anti - cancer benefits of nucleus activation that have been
seen in normal cell lines, it is now possible to create
treatment techniques that attempt to carefully activate the
nucleus in order to stop or halt the growth and spread of
cancer [17]. The agents used for nucleus activation in this
study (EGF, IGF - 1, TNF - a, IFN - y) are well - known for
their roles in various cellular processes, and some are
already used in clinical contexts. IFN - , for instance, is
employed as a therapeutic agent in the treatment of some
cancers because of its capacity to control immune responses
and restrain cell division [18]. The considerable alterations
we noticed in the cell cycle, apoptosis, and release of
cytokines after nucleus activation all offer prospective
targets for therapeutic development. Drugs, for instance,
may be created to selectively cause these alterations in cells
that are susceptible to cancer. Overall, our results provide a
solid foundation for further investigation and the
development of new therapeutics while also advancing our
knowledge of the possible function of nucleus activation in
the prevention or treatment of cancer.

Acknowledgment of Study Limitations

Despite our important findings, our study has certain flaws.
Although it offers a controlled setting for testing and was
used in this work, employing normal cell lines in vitro does
not completely recreate the complicated physiological
environment found inside the human body. As a result, it's

possible that the effects found in our study won't precisely
transition to an in vivo setting.

Furthermore, despite the fact that nucleus activation caused
considerable changes in cell behaviors that are indicative of
anti - cancer processes, the precise molecular pathways
causing these changes are yet unknown. To fully
comprehend how nucleus activation results in these anti -
cancer benefits, further research is required.

5. Suggestions for Future Research in Cell
Nucleus Activation and Anti - Cancer
Mechanisms

Our findings should be validated in vivo in future studies.
To determine whether the effects of nucleus activation seen
in our work may be duplicated in a more complicated
physiological context, animal models could be used.

Further research should also focus on figuring out the
chemical mechanisms that underlie the observed effects of
nucleus activation. Studying the patterns of gene expression
after nucleus activation or looking into the role of particular
signaling pathways may be involved in this.

It would also be advantageous to broaden this research to
incorporate cancer cell lines. The effects of nucleus
activation in cancer cell lines and normal cell lines could be
compared to get further understanding of the potential
therapeutic uses of this strategy.

6. Conclusion

This study demonstrate that nuclear activation in normal cell
lines can initiate anticancer mechanisms, such as increased
apoptosis and reduced cell proliferation. These findings open
new avenues for research into cancer prevention and
treatment by targeting the cell nucleus. Future studies should
explore these effects in vivo and further investigate the
molecular pathways involved.
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