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Arterial baroreflex control during mild-to-moderate
nitrous oxide narcosis
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fistlund A, Sundblad P. Demetriades AK, Linnarsson D. Arterial barorellex control during mild-to-moderate nitrous oxide
narcosis. Undersea Hyper Med I999; 26(1): l 5—20.—We hypothesized that light-to-moderate inert gas narcosis might play a
role in bradycardia in divers by altering sensitivity or response dynamics of arterial baroreflexcs. Carotid-cardiac and
carotid-mean arterial pressure (MAP) baroreflex response curves were generated by applying multiple levels of neck pressure
and suction. Seven healthy volunteers were studied during air breathing (control) and during inhalation of39% nitrous oxide
(N20). Baseline (pre-stimulus) heart rate (HR) and MAP were not altered by N10. Range, threshold level, saturation level, and
delay of responses did not differ between conditions. For hypertensive stimuli. sensitivity of responses did not ditfer between
air control and N,O inhalation, but for hypotensive stimuli, maximal response gain for HR tended to be reduced with N10
inhalation (P = 0.054). Our results speak against inert gas narcosis as a primary mechanism for hypetbaric bradycardia, but it
remains possible that an attenuation of tachycardic responses to hypotensive stimuli plays a role.
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Bradycardia is commonly observed in a hyperbaric envi-
ronment during both rest and exercise (l,2). With hyper-
baric air the hyperoxia has been shown to cause part of the
bradycardia (3,4), the remaining part being caused by some
other factor of the hyperbaric environment. Experiments
with normoxic gases have shown indirect evidence that the
hydrostatic pressure also contributes to the bradycardia
(5-7) whereas in addition to the hydrostatic pressure the
combined presence of elevated gas density and mild-to-
moderate inert gas narcosis seems to cause further brady-
cardia (6,7). The present research was conducted in an
attempt to analyze whether mild-to-moderate inert gas
narcosis in itself would cause bradycardia or influence
cardiovascular control in such a way that bradycardia might
result from other influences of the hyperbaric environment.

METHODS
Subjects; Seven healthy male volunteers were studied.
Age, weight, and height ranged fi'om 23 to 26 yr, 68-86 kg,
and 176-189 cm. The experimental protocol used in the
present study was approved by the Ethical Committee of
Karolinska lnstitutet, and all subjects gave their informed
consent after receiving a description of the procedure and
potential risks involved. The subjects were instructed to
have a light caffeine-free breakfast at least 2-3 h before the
experiments. All experiments were performed in the mom-
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ing, and the subjects had been farniliarized with the experi-
mental equipment and procedures in an earlier session.
Breathing mixtures and gas analysis: Two gas mixtures
were used. The control consisted of 25% oxygen in 75%
nitrogen, and the narcotic mixture comprised 25% O2 +
39% nitrous oxide (N20) + 36% N2. This N20 level
corresponds to 38% of I MAC (minimum alveolar concen-
tration for surgical anesthesia). In terms of impairment of
psychomotor performance, 39% N20 is equivalent to the
narcotic potency of compressed air at a water depth of
60-120 m (8,9). Subjects breathed the gas mixtures from
a low-resistance demand regulator system. Inspired and
end-expired N20 and CO, fractional concentrations were
monitored with an infrared gas analyzer (Multicap, Datex
lnstmmmtarium Corp., Helsinki, Finland). Subjects breathed
through a mouthpiece and wore a nose clip. A 5-min period
of wash-in was allowed before measurements were initi-
ated, enabling the subjects to reach a steady-state end-tidal
N20 level.
Procedures and experimental design: The subjects were
seated comfortably in the semi-rectunbent position. Carotid
barorcceptor stimulation was performed with a neck
suction/pressure (NS/NP) device described in detail by
Sprenkle et al. (l0). The subjects were instnicted to breathe
nonnally throughout the procedure. Graded levels of
pressure and suction were generated by two vacuum
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