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The physiological relevance of constriction of mesenteric arteries by topically applied 

noradrenaline 

The mesentery is an attractive substrate for direct observation of small blood vessels in living 

animals and many investigations of blood vessel physiology and responsiveness to drugs in the 

exposed mesentery have been published, including in this journal (Landis 1930; Zintel, 1936; 

Zweifach, 1954; Furness & Marshall, 1974; Hébert and Marshall 1985).  The methods have in 

common exteriorising a loop of intestine with its associated mesentery and blood vessels, and 

visualising regions of interest under a microscope.  Moreover, because the mesentery can be easily 

prepared histologically as a wholemount, different cellular components can be mapped, including 

the distribution of vascular innervation, which has been related to vascular responses to nerve 

activity and neurotransmitter, including noradrenaline, actions (Furness, 1973, Furness & Marshall, 

1974).  In a recent issue of this journal, Nyvad et al. (2017) describe direct observations of changes in 

diameter and flow in small arteries of the rat mesentery, in response to agonists, using the methods 

previously described.  To restrict drug exposure to vascular segments, mesenteric vessels were 

passed through a small chamber that was sealed with vacuum grease where the vessels entered and 

left.   

Nyvad et al. (2017) investigated mesenteric arteries with internal diameters of approximately 

150-300 µm and found that these vessels were constricted by local application of noradrenaline, 

with a threshold of around 100 nM and a half maximal effect at about 1 µM.  In an earlier 

publication in this journal, the effects of local application of noradrenaline (as the bitartrate) were 
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compared between arteries of different diameters, from 12 to 350 µm in diameter (Furness & 

Marshall, 1974).  The larger vessels (80-350 µm in diameter, referred to as principal arteries) had 

thresholds of about 100 nM and a half maximal effect at about 1µM, in agreement with the recent 

paper.  However, smaller arteries were more sensitive, and the smallest muscular arteries (12-22 µm 

in diameter) were about 10 fold more sensitive than the principal arteries.  The earlier paper also 

reported that the larger arteries were slightly dilated by 3 nM noradrenaline.  Veins constricted, but 

were much less sensitive than the arteries, and capillary vessels did not change diameter. 

In a further study of the directly observed responses of rat mesenteric arteries to noradrenaline 

that was published in this journal, Hébert and Marshall (1985) investigated effects of circulating 

noradrenaline, sufficient to raise blood pressure by 25-75 mmHg.  They found that terminal arteries 

and precapillary arterioles (< 30 µm in diameter) were constricted but the larger arteries dilated 

slightly at the peak of the blood pressure increase.  The observations of Hébert and Marshall (1985) 

are consistent with the view that it is constriction of the smaller arteries that contributes most to 

increased vascular resistance and blood flow regulation (Folkow & Neil, 1971).  Direct measurement 

of pressures in arterioles of the mesentery in vivo support this view, the greatest pressure drop 

being between terminal arteries of 30-40 µm diameter and the capillaries (Richardson & Zweifach, 

1970).  Thus although principal arteries are constricted by local, topical, application of noradrenaline 

(Furness & Marshall, 1974; Nyvad et al 2017), this is not their reaction when blood-borne 

noradrenaline reaches the mesenteric arterial tree (Hébert & Marshall, 1985). 

Thus the physiological relevance of reactions of principal arteries in the rat mesentery, generally 

in the diameter range 80-350 µm (Furness & Marshall, 1974; Hébert & Marshall 1985), that were 

reported in the recent paper, needs to be considered in relation to the responses of vessels at other 

levels in the vascular tree, especially when vessels at other levels have been studied using similar 

methods in the same vascular bed in the same species.  In particular, reactions to locally applied 

noradrenaline may not match the physiological effects of circulating noradrenaline.  On the other 

hand, the vessels that are most responsive to applied noradrenaline, the mesenteric precapillary 

arterioles, are not innervated (Furness, 1973) and do not respond to nerve stimulation (Furness & 

Marshall, 1974) and, likewise, the arterial innervation in the wall of the intestine becomes sparse or 

absent as the smallest vessels, generally less than 30 µm in diameter, are reached (Furness, 1971).  

In contrast, nerve stimulation at 0.5 to 6 Hz constricted principal arteries, reducing their diameter by 

up to 60% (Furness & Marshall, 1974).  It is interesting. 

In conclusion, physiologically relevant responses of mesenteric arteries to circulating 

noradrenaline differ from those observed in reaction to topical application of noradrenaline.  

Moreover, responses to circulating noradrenaline differ from those observed when vasomotor 

nerves are stimulated.    
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