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What dose stem cell make as interesting?
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Stem cells in all
careers of life



Stem cells are different based on plasticity
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Berdasco, M., Esteller, M. Stem Cell Res Ther 2, 42 (2011). 



Mesenchymal stem cell sources

Bone marrow

Peripheral blood

Umbilical cord blood

Menstrual blood

Adipose tissue 

Amniotic fluid
Endometrium
Placenta
Dental pulp
Cord (Wharton’s Jelly)



Characteristics of Mesenchymal stem cells
Colony-Forming Units (CFUs)

❖CD29(Adhesion molecule on mesenchymal and hepatic stem cells)

❖ CD44 (Hyaluronic acid receptor)

❖ CD73(Ecto-5'-nucleotidase, involved in migration of MSC)

❖ CD105 (Marker of tissue and MSC)

❖CD106 (Vascular cell adhesion molecule-1) 

❖ CD146 (Melanoma Cell associated Adhesion Molecule)

❖CD90 (Fibroblast marker)

❖STRO1(MSCs marker)

The mesenchymal markers





Proposed mechanisms underlying efficacy of stem cell therapy
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Xing-Liang Fan, et al. Cell Mol Life Sci. 2020

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7223321/
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-they are potentially much more 
expensive to manufacture

-greater inherited variability 

the potential immunorejection is of 
concern. 

Allogenic 
transplantation

Autologous 
transplantation

Stem cell therapy based on donor type
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Zhang et al. Stem Cell Report.2021
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The potential of stem cell therapy in infertility

•Ovarian insufficiency

•Azoosprmia
•Azoospermia

•Ovarian insufficiency

•Thin endometrium

•Recurrent abortion & 
recurrent implantation failure

Stem cell 
senescence

Niche aging
(no proper 
signaling 
pathway)

Aberrant 
gametogenesis

Loss of Stem 
cell self 
renewal
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Egg donation

surrogacy

Embryo donation
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Saha et al. Cells 2021, 10(7), 1613
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Saha et al. Cells 2021, 10(7), 1613
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Saha et al. Cells 2021, 10(7), 1613



20Polonio et al. Front. Endocrinol., 2021 
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Bone Marrow Menstrual BloodUmbilical cord  Adipose Tissue

• Stem Cells are collected 
from Bone Marrow / 
Umbilical cord / Fat / 
Menstrual Blood

• Blood or Bone Marrow 
is processed in the 
laboratory to purify and 
concentrate the stem 
cells

• The Stem Cells are 
reinfused into the 
patient through 
intravenous injection

STEM CELL THERAPY



Main challenges

Stem cell type 
and source

Degree of 
disease

Stem cell 
preparation

Dosage and 
Route of 

administration
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Critical points for selection of stem cell type

❖ Accessibility

❖ Ethics

❖ Sterility

❖ Teratoma formation

❖ Immune rejection

❖ Genome stability

❖ Proliferation and differentiation ability



Pros and cons of each stem cell type
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Stem Cell TypesCriteria

Menstrual bloodUmbilical cord 

blood

HematopoieticBone marrow-

Mesenchymal

Embryonic

MultipotentMultipotentMultipotentMultipotentPluripotentPlasticity

+++++++++++++++++++Proliferation ability

nonononoHighTumor formation 

(safety 

consideration)

+++++++++++++++Last of cell line

nonononohighImmune rejection 

(safety 

consideration)

HighMediumLowLowLowAccessibility

HighlowlowlowVery lowRepeatability

StableStableStableStableInstableGenome 

Stability(safety 

consideration

+++++++++++++++++Cost

Very LowVery lowlowlowsignificantEthical issue



Main challenges

Stem cell type 
and source

Degree of 
disease

Stem cell 
preparation

Dosage and 
Route of 

administration
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Dialogue taking place between the stem cells and the niche
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Stem cell 
therapy

Ovarian 
insufficiency

Vaginal 
reconstruction

Azoospermia

Oligospermia

Erectile 
dysfunction

Thin 
endometrium

Premature 
ovarian failure

Poor Ovarian 
Response
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born babies using menstrual blood stem cells
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Main challenges

Stem cell type 
and source

Degree of 
disease

Stem cell 
preparation

Dosage and 
Route of 

administration
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Critical points to prepare stem cells for cell therapy

Stem cell purity: Establish sensitive analytical methods to
detect cells with undesired characteristics
Microbiological safety: endotoxin, mycoplasma
Karyotyping
HLA
Suitable culture condition
Conservation of Functionality



Regulatory authorities are now demanding application of
standardization and safety regulations protocols for cellular
products, which include the use of Xeno-free culture media,
recombinant growth factors in addition to “Good Manufacturing
Practice” (GMP) culture supplies.

36



High cost
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Main challenges

Stem cell type 
and source

Degree of 
disease

Stem cell 
preparation

Dosage and 
Route of 

administration
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Challenges

• How many cells are needed?

• What is the optimal method/route to 
deliver the product?

• What is the optimal timing for product 
administration relative to the onset of 
disease/ injury? 

• Will repeat administration be needed?

• What happens to the cells in vivo following 
delivery?

• What is the risk/benefit ratio for the 
intended patient population?



Stem cell research is complicated and rapidly changing. Today's medicine

generally tries to support or treat injured tissues and organs, but stem

cells may someday simply replace them. Stem cell therapy is considered as

like a soldier with a weapon. Only if the soldier (experienced

doctor),weapon (technology) and bullets (stem cells) all are in our hand

than the fight will turn in our favor.
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Radin, first born baby using menstrual blood stem cells

Thank you 

for your 

attention


