Full-Time Physioxic Cell Culture and Handling Improves MSC Proliferation
Over Hypoxic Pre-conditioning in Vitro
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ABSTRACT

Cells cultured and handled in traditional room air experience a dramatic shift in oxygen levels when
administered in vivo. It has been reported that hypoxic pre-conditioning of mesenchymal stem/stromal cells
(MSC) in culture can change cell functlon, increasing cell survival in vivo after administration, changing
cell migration and ing cy and secretion patterns. These treatments place cells in
low oxygen atmospheres for lengths of time from 15 minutes to 36 hours, sometimes with a period of

inroomair diti before .Here, pare hypoxic
pre-condltlonlng to full-time physioxic conditions with the null hypothe5|s that in vitro culture conditions
make no difference to MSC proliferation rates after the cells are introduced to physioxic conditions as if
administered. MSC cultures were split into two groups: (1) cells cultured under full-time physi: (5% 02),
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EXPERIMENTAL DESIGN

and (2) cells cultured under supraphy room air i (18% O;) and then pr
in low oxygen (1% O) conditions for 24 hours before r ygenation at sup y ic room air il

oxygen (18% O;) for 24 hours. The cells were then exposed to venous blood oxygen levels (5% O) as if injected
in vivo. Using an immersion oxygen probe, we recorded vessel headspace and pericellular medium oxygen
levels under each regimen. Using the PHI Holomonitor M4, we recorded holographic time-lapse images
of the cells for changes in cell morphology or proliferation rates. In looking at cell culture oxygen change
kinetics, we found that sharp changes in atmospheric oxygen levels were followed by much slower oxygen
changes in the vessel headspace, and pericellular oxygen. MSC were actually at low oxygen conditions for
less time than the pre-conditioning period. Hypoxic pre-conditioning after incubation at 18% O: increased
the numbers of cells that failed to divide at physioxic oxygen levels, disproving the null hypothesis. We
concluded that full-time physioxic conditions for cell handling as well as incubation may be more conducive
to MSC proliferation than hypoxic pre-conditioning.
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Figure 1. Experimental Set-Up. (A) Human bone marrow
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MSC were cultured, handled and stimulated in fully controlled
environmental conditions at all times using the Xvivo System.
The processing chamber or each incubator (black doors) have
individually controlled Oz, CO: and relative humidity (RH). (B)
Proliferation rates of MSC exposed to different physiologic
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