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Summary. The presence of putative neuromodulators in 
the nerve fibres was investigated in white skeletal 
muscle of two teleost fish not taxonomically correlated 
and showing different patterns of innervation (multiple 
versus focal innervation). Cryostat sections of epaxial, 
hypaxial and adductor mandibulae (AM) muscles of 
Sparus aurata and Anguilla anguilla were stained 
histochemically for reduced nicotinamide adenine 
dinucleotide phosphate (NADPH)-diaphorase. Other 
sections were used for indirect immunohistochemistry 
(streptavidin-biotin and rhodamine immunofluorescence 
methods), employing antibodies specific for putative 
excitatory or inhibitory peptides, including CGRP, 
substance P, met-enkephalin, bombesin, and VIP. In 
addition, ultrastructural observations were performed in 
order to describe the morphology of the motor endplates. 
A strong immunoreactivity for CGRP and substance P 
was found in many nerve terminals. Met-enkephalin, 
bombesin and VIP immunoreactivities were less 
frequently observed. No immunoreactivity was observed 
to CCK, NPY or 5-HT. NADPH-diaphorase was 
identified in nerve fibres of the AM complex only of A. 
anguilla. Electron microscopy observations evidenced 
more than one type of synaptic  vesicle in motor 
endplates. Some differences in putative neuromodulator 
distributions were observed in the two species and 
muscle complexes, which may be related to the different 
taxonomical position as well as the different pattern of 
innervation of white muscle fibres. 
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Introduction 

The skeletal muscle of teleosts differs from that of 
higher vertebrates because the trunk musculature is 
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myotomally arranged. Histochemically identifiable and 
functionally different fibres are segregated into 
homogeneous areas, which are completely distinct in the 
trunk musculature and very largely so in non-myomeric 
musculature such as adductor mandibulae (AM) 
complex (Scapolo et al., 1989). Slow red, fast white and 
possibly pink muscle fibres of the majority of teleost fish 
are all multiply innervated. Only in some (generally 
more "primitive") species is the motor innervation of 
pink and white muscle fibres focal (in the form of single 
endplates: Bone, 1964; Barker, 1968). 

It is now known that CO-release of a variety of 
neuroactive substances (mostly neuropeptides) can occur 
with acetylcholine and other neurotransmitters in 
cholinergic axons of mammalian species (Grinnell and 
Herrera, 1981). These substances may act as excitatory 
or inhibitory neurotransmitters andlor as  neuro- 
modulators. It has been shown that in mammals the 
neuromodulators may act either presynaptically or by 
regulating the number of post-synaptic receptors for 
acetylcholine. Mammalian motor endplates may contain 
morphologically different synaptic vesicles, which store 
neuromediators other than acetylcholine, especially 
neuropeptides (Matteoli et al., 1988). 

As part of our on-going study on the phylogenetic 
distribution of neurotransmitters and neuromodulators in 
the motor endplates of vertebrates, we have studied their 
presence in two taxonomically unrelated teleost species: 
Anguilla anguilla (L.) and Sparus aurata (L.). The 
lateral as well as the non-myomeric muscles of the AM 
complex were studied in both species. Immunohisto- 
chemistry was used to identify putative neuromodulators 
in the motor nerves of white muscle, which is multiply 
innervated in S. aurata and focally innervated in A.  
anguilla. Fortunately, the primary structure of neuro- 
peptides is generally highly conservative in vertebrates. 
This means that antibodies raised against mammalian 
forms of these peptides can be expected to identify their 
teleost homologues. In addition, histochemistry was used 
to identify the distribution of reduced nicotinamide 
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