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Introduction: A fourth of all cancers in women in the country are breast cancer, making it
the most common and fatal cancer in women. Some novel approaches are being implemented
to reduce the impact of cancer. Thus, this study was conducted to treat breast cancer using
dendritic cells in mice.

Materials & Methods: The study used the 4T1 cell line to induce breast cancer in Balb/C
mice. After tumor induction, the mice were divided into three groups: healthy control, tumor
control, and dendritic cell-treated groups. After developing palpable tumors, each group was
treated with one million dendritic cells twice at a two-week interval. Body weight, tumor
weight, and breast tissue samples were taken for pathological examination. Cells were
photographed during the 9-day dendritic cell culture period. One-way analysis of variance
(ANOVA) and Duncan's test were used in SPSS V.24 to analyze the data at the 0.05
significance level.

Results: In the dendritic cell treatment group, the ratio of tumor weight to body weight went
down, and the amount of tumor weight loss was balanced out compared to the tumor control
group. The dendritic cell receiving group also had a lot more tumor growth inhibition. The
dendritic cell-treated group showed an increase in the number of immune cells in the tumor
tissue.

Conclusion: Treatment with dendritic cells for the treatment of breast tumors enhances the
immune response against the tumor.
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Introduction

cells in mice.

Breast cancer is recognized as the second-
leading cause of mortality worldwide and one of
the primary causes of cancer-related deaths
among women (1, 2). Early diagnosis and the
identification of anti-tumor compounds are
critical factors in managing this disease (1).
Developing  countries  face  significant
challenges with cancer and new therapeutic
approaches. Approaches are emerging that
focus on inhibiting cellular death pathways (3).
Dendritic cells play a vital role in eliciting
immune responses and are utilized in the
development of vaccines aimed at disease
prevention (5). To create vaccines based on
these cells, it is necessary to proliferate them
from blood samples (4,5). Thus, this study was
conducted to treat breast cancer using dendritic

Methods

The 4T1 cell line, obtained from the
Pasteur Institute in Tehran was utilized. This
cell line represents a type of metastatic breast
cancer cell. The cultivation of these cells was
conducted in an RPMI 1640. medium
supplemented with 10%. Additionally, Balb/C
mice, aged one week, were purchased from
Urmia University of Medical Sciences and were
maintained in the veterinary laboratory. In the
process of isolating cells from bone marrow, the
Mice were euthanized, and the bones were
prepared under sterile conditions. Cells were
extracted using a needle and culture medium.
Following centrifugation and the removal of red
blood cells, the quantity and viability of the cells
were assessed using trypan blue staining.
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Dendritic cell culture was conducted using one
million viable cells in one milliliter of complete
medium, with the addition of specific cytokines.
On the third and fifth days, the cell medium was
replaced, and on the sixth day, tumor antigen
was introduced to the cells. The collection and
assessment of cell viability were performed on
the ninth day, along with the confirmation of
dendritic cell markers. 4T1 cells were utilized to
induce mammary tumors in Balb/C mice. A
total of 100,000 4T1 cells were injected
subcutaneously in the interscapular region of the
mice, and the mice were monitored daily to
confirm tumor induction. Upon confirmation,
the mice were divided into three groups of eight:
Group A (healthy untreated mice), Group B
(untreated mice with tumors), and Group C
(tumor-bearing mice treated with dendritic
cells). Following tumor induction, the body
weight of the mice was measured and recorded
daily using a digital scale. After anesthetizing
the mice with ketamine and xylazine, the
mammary tumors were excised and weighed
using a digital scale. Following the anesthesia of
Balb/C mice, the Breast tumor tissue and
control tissues were preserved in 10% formalin
and prepared for histopathological studies.
One-way Analysis of variance (ANOVA) and
Duncan's test were used in SPSS V.24 to
analyze the data at the 0.05 significance level.

Results

The findings indicate a significant weight
loss in the tumor control group throughout the
experiment. The groups treated with dendritic
cells were able to partially compensate for the
weight loss caused by the tumor. When the
tumors were taken out of the mice and their
weights were recorded, it was found that the
group that received dendritic cells had
significantly less tumor weight than the control
group. Tumor growth analysis demonstrated
that the treated group exhibited considerably
less tumor growth than the untreated group. In
the control group, predominantly viable tumor
cells were observed, whereas the treated group
showed a higher incidence of necrosis. Also,
looking at immune cells inside the tumor tissue
showed that there were no immune cells in the
control group, but there were a lot of immune
cells in the treated group. Finally, the analysis of
dendritic cells revealed an increase in both their
number and volume during the first 72 hours,
with subsequent changes in the status of
suspended cells observed over time.

Conclusion

The high prevalence of breast cancer in the
country underscores the necessity for further
research to identify cancer mechanisms and
develop new therapeutic approaches. This study
utilized the 4T1. mouse breast cancer cell line,
which exhibits characteristics similar to human
breast cancer. The addition of LPS to these cells
induces their maturation and the production of
significant cytokines, such as IL-12, which
directs the immune response toward a TH1
profile. Treatment with dendritic cells for the
treatment of breast tumors enhances the
immune response against the tumor.
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