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Mesenchymal stem cells (MSCs) have great potential for the treatment
of various immune diseases due to their unique immunomodulatory
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properties. However, MSCs exposed to the harsh inflammatory
environment of damaged tissue after intravenous transplantation cannot
exert their biological effects, and therefore, their therapeutic efficacy is
reduced.

In this challenging context, an in vitro preconditioning method is
necessary for the development of MSC-based therapies with increased
immunomodulatory capacity and transplantation efficacy.

To determine whether hypoxia and inflammatory factor preconditioning
increase the immunosuppressive properties of MSCs without affecting
their biological characteristics, umbilical cord MSCs (UC-MSCs) were
pretreated with hypoxia (2% O2) exposure and inflammatory factors
(interleukin-1β, tumor necrosis factor-α, interferon-γ) for 24 h. The
work is published in the World Journal of Stem Cells.

Flow cytometry, polymerase chain reaction, enzyme-linked 
immunosorbent assay and other experimental methods were used to
evaluate the biological characteristics of pretreated UC-MSCs and to
determine whether pretreatment affected the immunosuppressive ability
of UC-MSCs in coculture with immune cells.

Pretreatment with hypoxia and inflammatory factors caused UC-MSCs
to be elongated but did not affect their viability, proliferation or size. In
addition, pretreatment significantly decreased the expression of
coagulation-related tissue factors but did not affect the expression of
other surface markers. Similarly, mitochondrial function and integrity
were retained.

Although pretreatment promoted UC-MSC apoptosis and senescence, it
increased the expression of genes and proteins related to immune
regulation. Pretreatment increased peripheral blood mononuclear cell
and natural killer (NK) cell proliferation rates and inhibited NK cell-
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induced toxicity to varying degrees.

In summary, hypoxia and inflammatory factor preconditioning led to
higher immunosuppressive effects of MSCs without damaging their
biological characteristics.
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