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Studies on intra-arterial cushions. IV. Perivascular nerve 
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at the branching points 
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Summary. Periarterial nerve plexuses were studied at 
branching points of arteries with intraluminal cushions. 
Serial sections were prepared from mouse kidney, pancreas 
and tongue, and studied by means of catecholamine 
fluorescence and staining for acetylcholinesterase. 

The periarterial nerve plexuses did not show any 
peculiarities at the branching points. The intraluminal 
cushions, as well as the tunica media of both the parent 
trunk and the collateral branches, were found to be free 
of vegetative nerves. It is concluded that the shape of intra- 
arterial cushions is passively altered, following the 
alterations of vascular geometry, and not in response to 
direct nervous stimulation. 
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Introduction 

Intra-arterial cushions or valve-like structures are 
frequently found in branching arteries of both the muscular 
and elastic type. The cushions have been described in several 
species of vertebrates, including Petromyzon (Wagenvoort, 
1954), Amphibia (Dragendorff, 191 l), and Mammalia. In 
mammals the cushions were studied in man (Mark, 1951; 
VeLican and VeLican, 1977), cat (Picard, 195 1 ; Takayanagi 
et al., 1972; Biissow, 1981), dog (Picard, 1951; Moffat, 
1952; Picard and Chambost, 1952; Nanda and Getty, 1972; 
Jellinger, 1974), pig (Nanda and Getty, 1972), and 
particularly in Rodentia (Picard, 195 1 ; Shanklin and 
Azzam, 1963; Menschik and Dovi, 1965; Jellinger, 1966; 
Reale and Luciano, 1966; Rosen, 1967; Taggart and Rapp, 
1969; Moffat and Creasey, 1971 ; Lassmann et al., 1972; 
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Yohro and Burnstock, 1973; Bock, 1975; Gorgas and Bock, 
1975, 1976a,b; Kunkelmann, 1976; Lange and Halata, 
1979; Biissow, 1980; Kojimahara and Ooneda, 1980; 
Casellas et al., 1982; Kardon et al., 1982). 

The cushions appear as independent formations which 
are related to both the tunica intima and media of the 
vascular wall. Their presence seems to depend on a 
particular diameter of the branching artery; the cushions 
are almost characteristic in Myomorpha. Intra-arterial 
cushions were shown to interfere with laminar streaming 
in the parent trunk and to direct axial portions of its blood 
stream into the branching collateral. This phenomenon was 
called cell skimming (Wagenvoort, 1954; Fourman and 
Moffat, 1961). Cell skimming is responsible for higher 
hemoglobin concentrations in the branching artery as 
compared to the hemoglobin concentration of the main 
trunk. Shape change of the cushions has been suggested 
to occur passively during pulsatile distension (Gorgas and 
Bock, 1975) and actively in response to alphamimetic 
substances (Kardon et al., 1982)., A sphincter-like function 
of the cushions has been proposed (Moffat, 1959) which 
makes possible the control over blood flow into the side 
branches. 

Remarkably dense innervation of the arterial wall in 
the region of intra-lumina1 cushions has been mentioned 
by Burnstock (1975) and Hassler (1962), which possibly 
indicates nervous control of the cushions. However, no 
unusual innervation has been noted in fine structural studies 
on intra-arterial cushions (Reale and Luciano, 1966; 
Lassmann et al., 1972; Takayanagi et al., 1972; Gorgas and 
Bock, 1976a,b; Hesse and Bock, 1980) but electron 
microscopy is not suitable to investigate this question. 
Therefore the arterial nerve plexuses were analyzed in serial 
sections of cushion-bearing branching points by means 
of catecholamine fluorescence and staining for 
acetylcholinesterase. 

Materials and methods 

Branching arteries were studied in Swiss mice. 
The animals were killed by neck dislocation and tissue 
samples from the tongue, pancreas and kidney were 












