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Vascular gas emboli (VGE) start forming during the 
degassing of tissues in the decompression (ascent) phase of 
the dive when bubble precursors (micronuclei) are triggered 
to growth. The precise formation mechanism of micronuclei 
is still debated, with formation sites in facilitating regions 
with surfactants, hydrophobic surfaces or crevices.1,2  
However, significant inter-subject variability to VGE exists 
for the same diving exposure and VGE may even be reduced 
with a single pre-dive intervention.3,4  The precise link 
between VGE and endothelial dysfunction observed post 
dive remains unclear and a nitric oxide (NO) mechanism 
has been hypothesized.5

Subjects in good physical condition are at lesser risk of  VGE 
and DCS observed post dive.6  More surprisingly, single 
pre-dive interventions or ‘preconditioning’ can influence the 
VGE observed post dive. Studies in rats have shown that a 
single bout of exercise 20 h pre dive can reduce post-dive 
VGE and mortality.4  In humans, the role of exercise has 
been debated and depending on its timing and intensity may 
increase or decrease bubbles.3,7–10

A NO-mediated change in the surface properties of the 
vascular endothelium favouring the elimination of gas 
micronuclei has been suggested to explain this protection 
against bubble formation.11  NO synthase activity increases 
following 45 minutes of exercise and NO administration 
immediately before a dive reduces VGE.5  Nevertheless, 

bubble production is increased by NO blockade in sedentary 
but not in exercised rats, suggesting other biochemical 
pathways such as heat-sensitive proteins, antioxidant 
defenses or blood rheology may be involved.12

The first link between NO and DCS protection was shown by 
chance.4  In an experiment using explosive decompression of 
sedentary rats resulting in >80% mortality, some additional 
rats were needed to complete the experiment but only trained 
(treadmill-exercised) rats were available instead of sedentary 
ones. After the decompression, 80% of the trained rats 
survived. The explanation given for this observation was 
that the presence of NO in the trained rats resulted in fewer 
bubbles and less DCS.

However, a French study showed that human volunteers 
had fewer bubbles post decompression after a treadmill 
exercise compared to the same exercise (same O2) after 
a cycle-ergometer stress test. If this was related to NO 
production, the number of bubbles should be more or less 
the same. There are some mechanical differences between 
the two forms of exercise, namely more impacts and 
vibrations during the treadmill test. It is hypothesized that 
micronuclei are reduced by a mechanical effect as shown by 
an experiment with vibration applied before diving, which 
reduced decompression bubbling.13

In conclusion, more investigations are needed to further 
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ascertain the link between NO and post-decompression 
VGE modulation. Such studies should be directed more 
on high-intensity training (less NO-related), since aerobic 
efforts have already been extensively studied in relation to 
the reduction of decompression stress, this will probably 
allow more understanding of the subtle mechanisms for 
DCS protection. The variable effect of oxygen on bubble 
decay, with transient increase of volume in some cases, also 
requires further investigation.14–16
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Two thoughtful editorials leave little room for comment 
from your Editor. Interestingly both relate to different 
aspects of physical fitness and its potential impact on diving 
safety – if you are fit, you may be at less risk of suffering 
decompression sickness and, secondly, you are more likely 
to be able to handle any unexpected, physically-demanding 
situation whilst diving. Being physically fit for diving is an 
entirely different thing to being medically ‘fit to dive’ and 
highlights yet again the difficulty facing diving physicians 
when assessing the latter concept in divers.

Many parents will be familiar with the Tupperware™ Shape 
O Toy for young children, in which differently-shaped 
objects are ‘posted’ through the matching holes in a plastic 
ball – it was a favourite of my children when they were 

‘toddlers’. Its use for testing performance, as in the following 
paper by van Wijk and Meintjes, is an example of thinking 
‘outside the square’. One trusts that this is not a reflection on 
the perceived mental age of military and commercial divers!

I have just returned from the SPUMS ASM in Bali. This was 
a highly successful meeting, with excellent presentations 
from all, especially Peter Wilmshurst, our Guest Speaker 
from the UK. Next year is in Palau – see you there!

Mike Davis

The front page photo was taken by Quentin Bennett 
in Fiordland, New Zealand. The Editor is examining 
the black coral Antipathes fiordensis with the perching 
snakestar Astrobrachion constrictum, found only on black 
coral. The sea really is green.




