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The Influence of glucagon on regional blood flow In the rhesu monkey

R. A. BRANcH*t, A. S. NIEs, and D. G. SHAND (introduced by J. F. MITCHELL)

Division of Clinical Pharmacology, Vanderbilt University, Nashville, Tennessee

It has recently been demonstrated that the total liver blood flow is rate limiting
for the clearance of drugs which are extensively metabolized by the liver and have a
high hepatic extraction ratio. Glucagon, which has been reported to increase splanchnic
flow in experimental animals and man might therefore be expected to increase drug
clearance. This has been investigated using (+)-propranolol as a marker drug in the
rhesus monkey preparation which is known to have similar cardiovascular responses
to man (Forsythe, Nies, Wyler, Neutze & Melmon, 1968).

Regional blood flow was measured by the injection of radioactive labelled micro-
spheres into the left ventricle. At the same time systemic haemodynamic parameters,
including cardiac output by a dye dilution method were measured. At the conclusion of
the experiment, the animal was killed and the radioactivity present in various organs
was counted in a Nuclear Chicago gamma 4 scintillation counter. The influence of
30 min infusions of glucagon 1 (ug/kg)/min and 10 (,ug/kg)/min) on systemic haemo-
dynamics and regional blood flow was measured, and the high dose infusion was then
continued for a further 60 min. Control measurements were made before the first
infusion and two hours after the last infusion.
Glucagon induced a dose dependent increase in cardiac output and pulse rate,

with an increase in the proportion of the cardiac output going to the splanchnic vascular
bed, and a decrease to the skeletal vascular bed. Total liver blood flow increased by
37%±10% at 1 (p.g/kg)/min and 165%±23% at 10 (JLg/kg)/min after 30 min of
glucagon infusion and falling to 61 % ± 11 % at 90 min. Smaller increases occurred in
the coronary and renal blood flows.
The effect of the same doses of glucagon on the clearance of a steady state infusion

of (+)-propranolol was measured in the same monkeys under similar conditions. At
the high dose, the clearance increased by 14-4%+3*7% while hepatic extraction fell
from 32-6% ± 6-2% to 17-1% + 1 8 %. The data is quantitatively consistent with a per-
fusion limited kinetic model which predicts that, for drugs with a high hepatic extraction
ratio, increases in liver blood flow of the type induced by glucagon, will significantly
increase drug clearance. Drugs with a low hepatic extraction ratio will be relatively
unaffected by alterations in liver blood flow.
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Biliary excretion of methylmercury in male rats
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Reabsorption of methylmercury excreted into the gut with the bile is one of the factors
responsible for the long biological half life of this compound (Norseth & Clarkson, 1971).
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