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Influence of a- and P-adrenoceptors on the release of 
noradrenaline from field stimulated atria and cerebral 

cortex slices 
Noradrenaline release from peripheral and central noradrenaline nerves can be 
influenced by drugs affecting a-adrenoceptors (Haggendal, 1970; Farnebo & Ham- 
berger, 1970, 1971a, b; Starke, 1971; Kirpekar & Puig, 1971; Enero, Langer & 
others, 1972; Starke & Altmann, 1973). Stimulation of a-adrenoceptors depresses 
noradrenaline release while blockade of a-adrenoceptors increases it. The release 
of noradrenaline is under physiologic conditions probably controlled by the synaptic 
concentration of the amine. It has been suggested that this feed-back control of 
noradrenaline release is mediated via presynaptic a-adrenoceptors, because drugs 
affecting a-adrenoceptors have been found to be effective also in heart tissue where 
the adrenoceptor of the effector cell is of the jl type (Farnebo & Hamberger,l97la; 
Starke, 1971; Enero & others, 1972; Starke & Altmann, 1973). 

/3-Adrenoceptors seem to be of small significance in the regulation of noradrenaline 
release in the guinea-pig heart (Werner, Wagner & Shiimann, 1971), while little is 
known about the role of /3-adrenoceptors in the regulation of noradrenaline release 
in the brain. The aim of this investigation was to study the release of noradrenaline 
from field stimulated mouse atria and rat cerebral cortex slices and to compare the 
effect of a- and /3-adrenoceptor stimulating and blocking drugs on this release. 

Mouse isolated atria (N.M.R.I.; weight about 2-3 mg) or rat cerebral cortex slices 
(Sprague-Dawley ; weight about 5 mg) were incubated with (f)-[7-3H] noradrenaline 
(3H-NA) (5-10 Ci mmol-l, Radiochemical Centre, Amersham) ~O-'M for 30 min 
at 37". Single atria or slices were then superfused by Krebs-Ringer bicarbonate 
buffer to which the drug to be tested was added. After 30 min superfusion the 
tissue was stimulated by an electrical field (10 Hz, 12 mA, 2 ms, biphasic pulses) 
for 10 min (atria) or 2 min (cortex slices) and then further superfused for 15 or 
13 min respectively (Baldessarini & Kopin, 1967; for details see Farnebo & Ham- 
berger, 1970, 1971 a,b). Total radioactivity in the superfusate and tissue was 
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FIG. 1. Stimulation-induced overflow of radioactivity (% drug-free control : ordinate) from 
mouse isolated atria oreincubated with 3H-NA {~O-'M). Significance of differences from the 
control (t-test) and nimber of experiments are given at the Gottom of the columns. 
* *P<O.Ol, * * *P<O.OOl. 

*P<O*OS, 

determined by liquid scintillation counting. The stimulation-induced overflow of 
radioactivity was calculated as a percentage of the amount of radioactivity in the 
tissue at the onset of stimulation (see Farnebo & Hamberger, 1971a). The results 
are presented as per cent of drug-free controls. 

In the mouse atria the effects of membrane pump blockade and a-adrenoceptor 
blockade or stimulation were found to closely resemble the results obtained in the 
field-stimulated rat iris (Fig. 1) (Farnebo & Hamberger, 1971a). Thus, desipramine 
~O-'M increased the stimulation-induced overflow by about 50 %. Phenoxybenzamine 
1 0 - 6 ~  doubled the stimulation-induced overflow. As phenoxybenzamine is a much 
less potent inhibitor of the membrane pump than desipramine (Farnebo & Ham- 
berger, 1971a) it seems probable that the effect of phenoxybenzamine is to a large 
extent due to its a-adrenoceptor blocking activity. The a-adrenoceptor stimulating 
drugs clonidine and DCBAG (2,6-dichlorobenzylidene aminoguanidine) (Bolme, 
Corrodi & Fuxe, 1973) decreased the stimulation-induced overflow to about 70% 
of the control. In cerebral cortex slices phentolamine significantly increased and 
DCBAG significantly decreased the stimulation-induced overflow (Fig. 2). 
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FIG. 2. Stimulation-induced overflow of radioactivity (% drug-free control : ordinate from rat 
cerebral cortex slices preincubated with SH-NA   lo-'^). Significance of differences from the 
control (t-test) and number of experiments are given at the bottom of the columns. *P<0*05, 
* *P<O.Ol, * * *P<0.001. 
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The effect of clonidine on noradrenaline release is less pronounced in the mouse 
atria than in the perfused guinea-pig heart (Starke & Schiimann, 1971). One pro- 
bable explanation for this is the higher frequency of stimulation used in this study. 
When a high frequency of stimulation is used, more noradrenaline will be released. 
This causes a higher concentration in the synapse and thus the feed-back inhibition of 
its release will be more effective. Consequently clonidine will in this case cause a less 
pronounced decrease of noradrenaline release (Starke & Altmann, 1973). 

Propranolol 1 0 - S ~  slightly enhanced the stimulation-induced overflow in the mouse 
atria, probably due to its uptake inhibiting property (Foo, Jarrett & Stafford, 1968; 
Werner & others, 1971). Propranolol 1 0 - 5 ~  considerably reduced the stimulation- 
induced overflow. This effect is most likely due to the local anaesthetic property of 
this drug (Day, Owen & Warren, 1968; Werner & others, 1971). Isoprenaline did 
not significantly alter the stimulation-induced overflow from the mouse atria. In 
cerebral cortex slices propranolol was without effect, while isoprenaline 1 0 - 5 ~  
caused a 20 % increase of the stimulation-induced overflow, possibly due to slight in- 
hibition of the membrane pump (Iversen, 1967). 

The present results confirm the earlier findings that noradrenaline release also i n  
the heart can be modified by drugs affecting a-adrenoceptors. This seems to speak 
strongly in favour of the view of a presynaptic localization of the release regulating 
a-adrenoceptors. It does not seem likely that /3-adrenoceptors play any part in the 
physiologic regulation of noradrenaline release from peripheral or central 
noradrenaline nerve terminals. 
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