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Central Respiratory Oscillator Responses Elicited by Stimulation of
Vagal Nerve in Expiration

Chiharu TSUNODA, Shin-ichiro KITANO* and Akira KOMATSU*
Department of Anesthesiology and *Department of Physiology, Tokyo Women'’s Medical College

Richter (1982) has hypothesized that central respiratory rhythm consists of three phases (the
“three phase” theory): the inspiratory, post-inspiratory (stage 1 expiration, E1) and expiratory
(stage 2 expiration, E2) phases, and that the E1 phase plays an important role in central
respiratory thythm generation. We tested the three phase hypothesis by analyzing responses of
the central respiratory oscillator in expiration by stimulating the vagal nerve in anesthetized,
immobilized and bilaterally vagotomized rabbits. The central respiratory oscillator showed two
distinct responses: 1) prolongation of the stimulated expiratory phase and 2) premature termina-
tion of the stimulated expiratory phase, resulting in expiratory-inspiratory phase switching (E-I
switching). The later the stimulation was applied, the more prolonged the expiration phase
became. The response was continuous between E1 and E2. The E-I switching was evoked only
by weak stimulation near the end of E2. Therefore, the presense of E-I switching was inadequate
for differentiating the E1 and E2 phases. In conclusion, the central respiratory rhythm consists
of two phases, inspiratory and expiratory, supporting the classical “two phase” theory, rather
than three phases.
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