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    Abstract

        1) The anatomy of the autonomic nervous system in teleost fish, amphibia, reptiles, and birds is essentially similar to that seen in mammals. However, a sacral parasympathetic system is not present in teleost fish and urodele amphibians and is only rudimentary in anurans. In cyclostome fish there are no sympathetic chains or segmental sympathetic ganglia and in elasmobranchs there are series of paravertebral ganglia linked by a loose plexus of nerve bundles rather than a compact sympathetic chain, and grey rami are absent.

        2) The vagal supply to visceral muscles such as the stomach and lung is primitively nonadrenergic and inhibitory. At some evolutionary stage higher than the Amphibia, the cholinergic excitatory function classically attributed to the vagus has been transferred from the sympathetic to the parasympathetic outflow. This may also be correlated with the switch from primitive sympathetic cholinergic excitatory supply of the viscera to predominantly adrenergic inhibitory control.

        3) The primitive parasympathetic innervation of the heart is cholinergic and inhibitory and this has been consistently retained throughout vertebrate evolution. Similarly adrenergic cardioaccelerator fibres appear early in evolution and are retained throughout. Primitively they run together with vagal fibres in the vagosympathetic trunks and only at the reptile level reach the heart by separate nerve trunks, although the presence of a few adrenergic fibres of sympathetic origin still remain in the vagal trunks even in mammals. The presence of special catecholamine-containing cells appears to be a consistent feature of the vertebrate heart.

        4) Nerve trunks of the morphologically defined sympathetic nervous system in fish and amphibia consist of predominantly excitatory cholinergic fibres. There are various proportions of adrenergic and cholinergic fibres in sympathetic trunks in reptiles and birds, while in mammals, most, and sometimes all, of the fibres in sympathetic trunks are adrenergic. Thus, there has been an overall trend from cholinergic to adrenergic sympathetic control of visceral and vascular systems.

        5) The development of preganglionic adrenergic fibres modulating the activity of nonadrenergic intramural ganglion cells in such organs as gut and bladder is not established until the mammals, although there is some rudimentary development of this kind in reptiles and birds.

        6) The presence of intramural adrenergic nerve cells in various organs appears to be an evolutionary development that has taken place independently in many groups (e.g., lizard gut, toad lung, frog bladder). However it has not become established as a major feature of later evolution in mammals; no adrenergic cell bodies have been found in the gut and few in the heart and bladder.

        7) The influence of circulating catecholamines released from diffusely clistributed chromaffin cells appears to play a much more significant role in lower, than in higher vertebrates, in which direct nervous control has been developed to a more sophisticated degree. Chromaffin tissue is widespread in cyclostomes and is closely associated with the segmentally arranged sympathetic ganglia in elasmobranchs and to a large extent in teleosts and amphibians.

        8) Models have been put forward in this review of the pattern of evolution of the autonomic innervation of various visceral and cardiovascular systems. However it should be emphasised that these models are largely speculative and it is hoped that they will provoke further experimentation in the field which will lead to modification, refutation, and, one hopes, even support of some of the ideas proposed.
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