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of the mesenteric arterial vasculature
from duckling and chicken to nervous
stimulation and noradrenaline
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It is well documented that ducks can survive under-
water asphyxia for about five times as long as hens
(Andersen, 1966). Intense vasoconstriction in peri-
pheral vascular beds. including the mesentery, has
been shown to act as an oxygen-conserving mechan-
ism in ducks during diving (Butler & Jones, 1971).
However, the literature is virtually devoid of informa-
tion concerning the relative responsiveness of isolated
vascular beds from diving and non-diving animals.
The vascular responses of isolated mesenteric arter-

ial beds from 2-5 week old domestic ducks (Anas pla-
tyrhynchos) and domestic chickens (Gallus domesticus)
were compared. The anterior mesenteric artery was
cannulated and the mesentery cut away at its border
with the gut (McGregor, 1965). The tissues were per-
fused at either constant flow rate (2 ml/min) or con-
stant pressure (50 mm Hg). Periarterial nerve stimu-
lation was produced over a logarithmic range of fre-
quencies from 1.25 to 80 Hz at a pulse width of 200
ps, supramaximal voltage of 56 V and a duration of
stimulation of 20 seconds. (-)-Noradrenaline bitar-
trate was administered into the perfusion line adja-
cent to the tissue as 0.1 ml doses over a logarithmic
range of concentrations of 1 x 10-6 to 8 x 10' M.
At a constant flow rate the maximum pressure re-
sponse evoked by nervous stimulation in the duck-
lings (137 + 62 mm Hg; mean + standard deviation;
n = 35) was significantly greater than that produced
in the chickens (46 + 29 mm Hg; n = 39; P < 0.001).

When perfused at a constant pressure, nervous stimu-
lation at 20 Hz arrested flow in 4 out of 8 ducklings
and at 40 Hz in 7 out of 8. Flow was not arrested
in any chicken at any frequency used. The mean mini-
mum flow rate in the ducklings was 2 + 6% of the
control level and in the chickens 38 + 17% (n = 10;
P < 0.001). In the constant flow experiments the
maximum pressure response produced by intravascu-
lar noradrenaline in the ducklings (170 + 27 mm Hg;
n = 13) was also significantly greater than that pro-
duced in the chickens (92 + 32 mm Hg; n = 16;
P < 0.001). When perfused at a constant pressure the
mean minimum flow rate in the ducklings was
1 + 1% (n = 8) of the control level and in the
chickens 23 + 22% (n = 9; P < 0.01). Thus the duck-
ling arterial bed produced significantly greater maxi-
mum vasoconstrictor responses to nervous stimu-
lation and intravascular noradrenaline regardless of
whether the tissues were perfused at constant flow
or constant pressure. A quantitative histological
examination of the mesenteric arterial vasculature in
the two species suggests that these differences may
be ascribed, at least partially, to greater wall thickness
to lumen diameter ratios and greater densities of nor-
adrenergic innervation in the duckling arteries. The
present findings indicate that the mesenteric arterial
bed in the duckling is well adapted to play its role
in oxygen conservation during diving.
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