Reply: Commentary on using critical flicker fusion frequency to measure

gas narcosis

We wish to express our appreciation o D Jacek Kot and Dr
Pawe]l Winklewski for their interest in our article.' We agree
i gemeral terms with the assertion that cur critical ficker
fusion frequency (CFFF) evaluations canmost be confidemly
extrapolated 1o measurements made afler larger time
intervials at pressure. However, as they point oul, a S-minute
acclimatisation is sufficient for the onsetof the phenomenon
W wene albempling o measure (ninegen narcosis ), based nod
only on kinetic models But also on studies that have shown
onsel after a S-minute latency.™ The remainder of their ketter
largely confirms our assertion that CFFF is confounded by
s0 many other influences that it is likely incapable of reliably
achieving our goal of isolating and measuring a shoet latency
narcodie effect caused by hyperbaric nitrogen,

Che such infleence, emphasised by Kot amd Winlewski, is the
effect of elevated pressures of inspired oxyeen, which can
induce hyperexcitability. One point oot noted in their leter
i5 that hyperexcitability caused by oxyvgen has also been
ohserved on arrival at elevated pressure®™ Nevertheless,
we agree that oxygen toxicity effects ty pically lave an onset
latency beyvond the measurement period used in our stady,
bt oxygen wxkcity is obviously a different syndrome, and
i measurement was oot our goal, Therefore, we agree that
stisdies comparing subsantially different oxvzen exposures
rmight record very different findings when using an outcoms
measurement (such as CFFF) potentially affected by the
duration of exposure o hvperbanc oxygen. This almos
certainly explains the differences between our stsdy and
thiat of Kot et al?

We note Kot and Winlewski's confident acceptance that
OVEen is a marcolic gas and their invocation of the Meyer-
Crerion hypotlesis in comparing narcodic potentials of
pazes, The Mever-Overton livpothesis is sl widely cited
within the diving medicine community to predict the marcotic
potency of the varows gases wsed in diving. Comversely,
in the field of anaesthesiology, progress has been made
in understanding how narcotic agents cause their effect
by Bincing 10 lhigand-gated won-channel proteins.” Related

wiork has also helped explain why many gases, whose lipid
soluhility would predict a marcatic effect, have mo such effect
dlue i their incompatibilicy with recegdor sites.” It has been
shown that dopamine changes are only one amaong many
newrophysiological pathways disturbed by oxygen.” bath
pee- and post-seizures. However, mome of these pathways
are similar o the pathwavs kKown o be implicated in the
effect of narcotic agents. More recently, oxyvzen has been
associated with the upregulating of the NMDA-receptor ina
cellular model.” while nitrous oxide amd ketamine inhibit the
BMMDA receptor.' This might explain the excitatory effect
of hyperbaric oxygen, Hence, a narcotic effect of oxygen,
preceding the hyperexcitability of oxygen seizunes, seems
very improbahle,

In conclusion, we stand by our conclusion that research
on CFFF as a reasure of the narcodic effect exerted by
hyperbaric gases has generated conflicting resules, tvpically
explained in each paper by ivoking various confounding
factors. We agree with kot and Winlewski's conclusion that
CFFF is poorly swited to monitoring hy perbaric gas narcosis,
It ds too sensitive W confounding effects that may obfuscate
the cognitive impairment caused by gas nancosis,
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