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Abstract

Mesenchymal stem cells are multipotent cells capable of secreting various factors, including macrophage
colony-stimulating factor, transforming growth factor-beta, vascular endothelial growth factor, insulin-like
growth factor-1, and exosomes. These cells can differentiate into various cell types and migrate to damaged
areas, making them valuable in both preclinical and clinical research. BM-MSCs have potential therapeutic
applications for conditions such as heart and immune system disorders, multiple sclerosis, Alzheimer’'s
disease, spinal cord injuries, bone fractures, and cartilage damage. This study focused on isolating BM-
MSCs from mice, producing, and identifying them. For identification, flow cytometry was used. Cells were
removed from petri dishes, treated with 1 ml of staining buffer, and incubated with an antibody or isotype
control. The analysis was conducted using a BD Facs Aria lll instrument. The results showed that the BM-
MSCs had the following surface marker expression levels: CD45- at 99.8%, CD105* at 97.6%, CD29" at
88.3%, and SCA-1* at 93%. Overall, MSC research is a prominent and evolving field both nationally and
globally, offering significant opportunities for preclinical and clinical applications. Thus, the processes of
harvesting, producing, and identifying stem cells are crucial.

cancer. This study aims to isolate BM-MSCs from
mice, produce these cells, and identify them using
flow cytometry.

Introduction

Mesenchymal stem cells are multipotent and capable
of secreting various hormones, growth factors, and
exosomes. They can also differentiate into multiple
cell types, making them valuable for both preclinical

Materials And Methods

and clinical applications [1]. MSCs can migrate to and
engraft in lesioned areas, demonstrating their
potential for therapeutic use. Research has shown
that transplantation of human MSCs into rodent
models of neurodegenerative diseases can provide
several benefits, including neurotrophic factor-
induced protection, enhanced neurogenesis,
regulation of inflammation, and clearance of
abnormal proteins [2]. In summary, the mechanisms
by which MSCs help reduce nervous system damage
are as follows: A) Protection of neural tissues from
apoptosis and destruction; B) Differentiation of MSCs
into functional neurons; C) Enhancement of synaptic
integrity, including promotion of synaptogenesis [3].
MSCs are not only useful for studying nervous system
diseases but also have applications in connective
tissue disorders, such as bone, cartilage, and tendon
diseases, as well as immune system disorders and

Cells were detached from petri dishes using
trypsinization and washed with DPBS. After counting,
2 ml of staining buffer was added to the cells. The
mixture was then centrifuged at 1200 rpm for 5
minutes, and the staining buffer was discarded. To
block Fc receptors, the cells were incubated with 1 ml
of staining buffer containing 0.5% BSA for 5 minutes.
Following another centrifugation at 1200 rpm for 5
minutes, the supernatant was discarded, and the
remaining liquid and pellet were combined. A 100 pl
aliquot of this mixture was transferred to a new tube.

Next, 10 pl of antibody or isotype control (R&D
Systems) was added to the tube, and the mixture was
incubated in the dark for 1 hour. After incubation, 1 ml
of staining buffer was added, and the sample was
centrifuged at 1200 rpm for 5 minutes. The
supernatant was discarded, and 1 ml of staining
buffer was added to the pellet. The cells were then
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pipetted and analyzed using a BD Facs Aria lll
instrument.

Statistics

Statistical analysis could not be performed for this
study, and statistical methods are not applicable. The
reliability of the study is determined by evaluating the
presence of three positive markers (CD105*, CD29*,
and SCA-1*) and one negative marker (CD45-), each
serving as a distinct indicator of BM-MSCSs.
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Results

Flow cytometry was used to assess the purity of BM-
MSCs. The analysis utilized a flow cytometry kit to
measure the expression of specific markers: CD45-,
CD29*, SCA-1*, and CD105*. The results indicated a
high purity of BM-MSCs, with CD45- showing a
negativity rate of 99.8%. The expression levels for
CD105*, CD29*, and SCA-1* were 97.6%, 88.3%,
and 93.5%, respectively (Figure 1)
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Fig 1. Flow cytometry result.
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Fig 1. (Continuation). Flow cytometry result.
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Fig 1. (Continuation). Flow cytometry result.

Discussion

In previous studies, the negativity rate for CD45- in
mesenchymal stem cells (MSCs) ranged from 97% to
99%. The positivity rates for CD105+ varied between
86% and 99%, CD29+ ranged from 75% to 99%, and
the Sca-1+ positivity rate decreased to as low as
86%. In our study, the CD45- negativity rate was
found to be 99.8%. The positivity rates for CD105+,
CD29+, and Sca-1+ were 97.6%, 88.3%, and 93%,
respectively [4-8] (Figure 1). The results of our study
are consistent with findings from previous research.
As highlighted, adhering to international standards for
producing MSCs allows for their application in a
variety of areas, including the treatment of vertebral
marrow damage and wound healing in diabetic
patients. Therefore, this study is both important and
significant in advancing the use of MSCs.

Conclusion

Mesenchymal stem cells are a current issue in the
world and have a wide range of experimental and
clinical uses. This study provides information to
physicians and researchers about how to produce
mesenchymal stem cells. Therefore, the current study
is important and noteworthy.
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