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Summary. The neuron morphology and distribution 
of four putative transmitters were investigated in the 
myenteric plexus of frog (Rana esculents) midgut. The 
gross morphology was revealed by NADH-diaphorase 
histochemistry, and the shape of the neurons by 
silver impregnation. Nerve cells had heterogeneous 
distribution: they either formed ganglia or  placed as 
solitary neurons in the duodenum, while in the rest of 
the midgut only solitary neurons were observed. Three 
morphologically distinct cell types were rcvealed by 
silver impregnation: mainly type I and type I1 neurons 
cells were seen in the duodenum, while the rest of 
the intestine contained type I1 and I11 cells. 
Catecholamine fluorescence was revealed in nerve 
fibres in the duodenum, while few small nerve cells 
were observed in the small intestinal region. 
Acetylcholinesterase histochemistry showed strongly 
reactive nerve cells that were associated with the main 
fibre bundles in the duodenum. Only longitudinally 
oriented fibres and occasionally stained neurons 
were seen in the small intestine. Substance P 
immunocytochemistry revealed an extensive plexus, 
which contained a moderate number of stained 
perikarya in the full length of the midgut. Gamma- 
aminobutyric acid showed non-uniform distribution in 
the two parts of the midgut: a stronger and more 
regular fibre staining was found in the duodenum then 
in the rest of the intestine. Ultrastructural 
observations demonstrated that intrinsic neurons 
received synaptic inputs from the profiles contained 
agranular vesicles. while ~ P D - t y p e  profiles established 
close contacts with neurons. Both profile types formed 
close contacts with the smooth muscle cells. In spite of 
the several neuromorphological and ultrastructural 
similarities to the mammalian species, the transmitter 
distribution described here does not match in all 
respects to that found in the enteric nervous system of 
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those animals. This finding reflects the view, that the 
neurochemical coding system and the projection 
pattern within the plexus may vary considerably 
among different classes of vertebrates. 
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Introduction 

The anatomy of the enteric plexuses and the main 
morphological features of the enteric neurons have 
been described in amphibia (Gunn. 1951). She pointed 
out that the midgut myenteric plexus of frog contains 
solitary nerve cells which display mainly Dogiel type I1 
and I11 morphology. Type I1 cells are small, round 
cells with several long processes, while the type I11 
cells are even smaller, with short axon bearing no 
collaterals or  they may have bipolar-like morphology. 
The presence of catecholamines (CAs) has been 
reported in enteric neurons in Bufo marinus. but the 
morphology of these cells were not described in 
detail (Read and Burnstock. 1968. 1969). Similarly, 
acetylcholinesterase (AChE)-positive neurons 
(classified as cholinergic cells) have been observed 
in the anuran myenteric plexus (Wong et al.. 1971). 
The contractile effects of purines has also been 
demonstrated, however, no morphological analysis 
was undertaken (Burnstock, 1972: Burnstock et al., 
1972; Sneddon et al., 1973). Several neuroactive 
peptides, like vasoactive intestinale peptide 
(VIP): (Buchan et al . ,  1981), substance P (SP) and 
somatostatin (SOM) (Junquera et  al., 1987; Gabriel. 
1990) have been found in considerable amounts in the 
enteric nervous system of different amphibian species. 
The list of neuroactive substances has been recently 
broadened by the inclusion of y-aminobutyric 


















