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Webinar:  
The Paradigm Shift from Normoxia to Physoxia: Enhancing 
Experimental Precision for Better Translational Outcomes 

 
Questions and answers from the December 11, 2024 webinar titled: “The Paradigm Shift from Normoxia to 
Physoxia: Enhancing Experimental Precision for Better Translational Outcomes 

This document includes questions we received and answered during the webinar, as well as those that we did not 
have time to address. 

1. What is the role of hypoxia in knee exercise?  
 
Exercise induces hypoxic conditions, which are essential for improving overall health and supporting the 
metabolism of chondrocytes. These cells are abundant in cartilage-rich regions, where the regulation of hypoxia-
inducible factors (HIFs) is crucial for their proper functioning. 
 

2. Changes in O2 within our body are often linked to changes in pH, which is, of course, a strong modulator 
of cell functions. So how do you differentiate between the 2 under real life conditions? 
 
Hypoxia is not the only characteristic of different regions in the body; pH is certainly another critical factor. There 
is a direct relationship between oxygen levels and pH when oxygen levels are abnormal, pH tends to shift as well. 
This relationship can be observed in cell culture experiments, where we attempt to regulate these factors 
systematically. However, it is impossible to control all components completely, no matter how precise we try to 
be. Differentiation often requires isolating the effects of one factor, such as pH, from changes in oxygen levels to 
determine their respective impacts. This approach, while not perfect, is the closest we can get in a laboratory 
setting to mimic real-life conditions. 
 

3. Does exercise itself promote hypoxia in the tissue? 
 
Yes, especially during intense exercise. This is because the cellular response and regulation under such conditions 
are not solely transcriptional via hypoxia-inducible factors (HIFs). Instead, the body reacts rapidly through a more 
dynamic and systemic process. Heavy exercise indeed induces hypoxic conditions in tissues due to the increased 
demand for oxygen that exceeds the supply. 
 
 

4. What is the role of PGE2 in Osteoarthritis?   
 
Brocherie and Millet Experimental & Molecular Medicine (2020) 52:529–https://doi.org/10.1038/s12276-020-
0400-6 Experimental & Molecular Medicine 
 

5. How do you avoid the oxygen levels dropping in your hypoxic conditions that you're creating for the 
experiment? 
 
The workstation is equipped with oxygen sensors that maintain the desired oxygen level. This ensures a very 
accurate and stable environment. To avoid fluctuations caused by opening and closing the door, the workstation 
is sealed tightly and allows access only through glove ports. This design minimizes disturbances to the internal 
environment. Additionally, the workstation controls not just oxygen levels but also humidity and CO₂, functioning 
as a complete incubator with integrated oxygen control. 
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6. How would you navigate the difference between physiological and pathophysiological oxygen 
conditions? So, an example is given in differentiating between healthy hip stabilization in the lung at 5.6% 
versus hip stabilization due to lung infection or injury leading to lower oxygen concentrations. 

The stabilization of HIF at low oxygen levels supports the transcription of target genes, which is crucial for 
physiological processes. However, this is not the whole story. In biology, there are always additional factors at 
play. HIF stabilization tends to diminish over time during prolonged hypoxia, as the system may reach its limits. In 
pathophysiological conditions, such as lung infections or injuries, oxygen levels drop further, and other 
mechanisms come into play that differ from those in normal physiological conditions. These differences highlight 
the complexity of biological systems and the need to consider additional variables when examining such 
processes. 

7. What are the key differences between hypoxic exercise and normal exercise? 
 
This question may refer to exercise done in low oxygen (ie in high altitude) vs sea level exercise or it can refer to 
hypoxic condition caused by intense exercise. Exercise in high altitude ie 'hypoxic exercise' increases red blood 
cell count, enhances oxygen-carrying capacity and improves aerobic performance by stimulating erythropoiesis. 
It can also boost the immune system and improve blood flow. At sea level, of course, it is regular aerobic and 
anaerobic training without the specific adaptations to low oxygen levels. Intense exercise can also cause 
something called exercise-induced hypoxemia (EIH). It is quite well described in endurance-trained athletes 
during both maximal and submaximal exercise intensities. Despite the drop in oxygen saturation and provided 
that training volumes are similar, athletes who experience EIH produce the same endurance performance in 
normoxia as athletes without EIH. The phenomenon involves a decrease in arterial oxygen pressure (PaO2) and a 
concomitant drop in arterial oxygen saturation (SaO2) between rest and maximal exercise. This hypoxemia      
is associated with abnormal gas exchange, as reflected by an increase in the alveolo-arterial oxygen pressure 
difference. Since PaO2 and SaO2, together with the hemoglobin concentration, impact the arterial O2 content 
(CaO2), the oxygen supply to the muscles and thus aerobic exercise performance at sea level are impacted. 
 
 

8. What is your opinion on controlled CO2/N2 incubators to create the specific O2 atmosphere? 
 
CO2 incubators are a very good way of starting to explore how physiological oxygen levels affect one's research 
topic. This would, however, need a tri-gas incubator (for short term experiments where the incubator door is only 
opened at the end point of the experiment and the readout is robust enough so that its is not disturbed by the 
hyperoxic condition between door opening (ie exposure to ambient oxygen level) and sample fixation. 
 
If one doesn't have a tri-gas incubator, another approach would be to have PhoxBox setup inside the regular 
incubator, allowing oxygen control. Similarly to a tri-gas, this experiment is  limited to short term where cells 
don't have to be split etc. When deep diving into physoxia, the precision and flexibility of a workstation is 
supreme and in the more thorough experimental setups a must. 

 

 


