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Polar innervation of enteric non-cholinergic
and non-adrenergic neurons in the isolated

guinea-pig ileum.∗

Ji-Guang Jin, Toshiaki Neya, and Miyako Takaki

Abstract

To study the polarity of the efferent pathway of the myenteric plexus, recordings were made of
the mechanical activity of the longitudinal muscle of isolated guinea-pig ileal segments upon stim-
ulation with an electrical field around the myenteric plexus contained within strips of longitudinal
muscle (LM-MP) continuous with each end of ileal segment. The amplitude of the contractile
response to stimulation of the anal LM-MP was always larger than that to the oral LM-MP. After
cholinergic and adrenergic transmission was suppressed by atropine (10 microM) and guanethi-
dine (1 microM), and the tone of the segment was enhanced by histamine (1 microM), the LM-MP
stimulation produced non-cholinergic, non-adrenergic (NCNA) ascending contraction and NCNA
descending relaxation. The NCNA contraction, but not the NCNA relaxation, was abolished or
reduced by desensitization to substance P. The present results suggest that the NCNA innervation
of the myenteric plexus participates in the polar effects observed in the guinea-pig ileum, that the
NCNA excitatory response may be mediated at least in part by myenteric substance P neurons,
and that the NCNA inhibitory response is mediated by non-adrenergic neurons.
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