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Nifedipine increases and glyceryl trinitrate decreases
apparent liver blood flow in normal subjects

J. FEELY*
Department of Pharmacology and Therapeutics, University of Dundee, Dundee

The effects of sublingual nifedipine (10 mg) and of glyceryl trinitrate (500 ,g), which
produce arterial and venous vasodilatation respectively, on indocyanine green estimated
apparent liver blood flow (LBF) were studied in six healthy volunteers. Nifedipine
significantly increased (33 + 12%; mean + s.e. mean) and glyceryl trinitrate significantly
reduced (18 + 3%) LBF. There was a positive relationship (r = 0.92, P < 0.05) between
the reduction in mean arterial pressure produced by nifedipine and the percentage
increase in LBF. These results show that single doses of nifedipine and glyceryl trinitrate
significantly alter LBF.
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Introduction

Drugs that produce vasodilatation of the venous
or arterial system are increasingly used in the
management of patients with angina pectoris,
hypertension and congestive heart failure. In the
latter condition it has been shown that con-
comitantly with a decrease in cardiac output there
is a proportionate reduction in apparent liver
blood flow (LBF) (Stenson et al., 1971). LBF in
congestive heart failure is increased by prazosin
but unchanged by hydralazine (Magorien et al.,
1981). Recently, glyceryl trinitrate has been given
to patients with portal hypertension in conjunc-
tion with the vasoconstrictor vasopressin to off-
set its detrimental systemic effects while pre-
serving the effect on portal pressure and LBF
(Groszmann et al., 1982). In vitro evidence
suggests that calcium antagonists such as nifedi-
pine relax the portal vein (Vanhoutte, 1981).
The effect of nifedipine and glyceryl trinitrate on
LBF was therefore studied.

Methods

Six (two female) healthy volunteers (aged 20 to
28 years) participated in this study which was
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approved by the University Ethical Sub-Com-
mittee. All subjects were drug free and were
studied after an overnight fast and a 60 min rest
in the supine position. Blood samples were taken
from the antecubital vein over 20 min following a
rapid injection of indocyanine green (ICG, 0.5
mg/kg) for measurement of plasma ICG concen-
tration by a spectroscopic method (Caesar et al.,
1961). LBF was calculated as previously described
(Feely et al., 1982b) from the plasma clearance of
ICG and the measured haematocrit. This indirect
method is based on the assumption that the drugs
under study do not alter the hepatic extraction
ratio of ICG and in the case of glyceryl trinitrate
there is no evidence that this occurs in cirrhotic
patients (Groszmann et al., 1982). Studies were
performed in random order and separated by at
least 3 days, as control, 5 min following glyceryl
trinitrate (500 ,ug sublingually) and 30 min
following nifedipine (10 mg sublingually) at which
time these drugs produce their maximum effects
(Maclean & Feely, 1983; Kiowski et al., 1983).
Blood pressure and pulse rate were measured at
10 min intervals and the mean of the readings
taken immediately prior to and 10 and 20 min
following ICG were compared to the baseline
pre-drug recordings. Statistical analysis was per-
formed using ANOVA, a Students' two tailed
t-test and correlation by least square regression
analysis.
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Results

There was no significant change in the volume of
distribution of ICG, however, in comparison to
control (2.7 + 0.2 min; mean + s.e. mean) the
elimination half-life of ICG was significantly (P
< 0.05) reduced to 2.0 0.2 min and increased to
3.4 + 0.4 min by nifedipine and glyceryl trinitrate
respectively. The effect of these drugs on LBF is
shown in Figure 1. Compared with control (1041

2000 r

.EF
E

.0

Co0.

:0

1800 K

1400K

1000

600

LT

Glyceryl Control Nifedipine
trinitrate

Figure 1 Effect of glyceryl trinitrate (500 ,ug) and
nifedipine (10 mg) on apparent liver blood flow in six
subjects.

94 ml/min) nifedipine increased and glyceryl
trinitrate decreased LBF significantly (P < 0.05)
to 1388 + 178 and 858 + 91 ml/min respectively.
Although resting pulse rate increased from 65 +
2 to 71 + 2 (beats/min; P < 0.05) following
treatment with glyceryl trinitrate there was no

significant alteration in blood pressure. In con-
trast nifedipine reduced mean arterial blood
pressure (systolic + 2 (diastolic)/3) from 90 5
to 83 4 mm Hg. In addition, there was a

positive correlation (r = 0.92; P < 0.05) between
the fall in arterial pressure and the percentage
increases in LBF (Figure 2).

Discussion

This study demonstrates that vasodilators may
alter LBF. It should be noted that these are acute
effects and the response to such drugs may be
influenced by disease states. For example,
blockade of a-receptors with phenoxybenzamine
(Daneshmend et al., 1981) or indoramin (Hassan
et al., 1983) does not alter LBF in relaxed supine
healthy subjects while prazosin increased LBF
in patients with congestive heart failure
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Figure 2 Relationship between changes in mean
arterial pressure and in apparent liver blood flow
produced by nifedipine.

(Magorien et al., 1981). This may not necessarily
be due to an increased cardiac output as the
effect is not seen with high doses of prazosin or
with hydralazine which also increases cardiac
output (Magorien et al., 1981). Blockade of
the high sympathetic tone in the hepatic and
splanchnic vasculature in patients with heart
failure may explain the differences in response.
Also, in patients with portal hypertension the
addition of glyceryl trinitrate to vasopressin while
increasing cardiac output is not associated with a
rise in LBF but with a further significant reduction
in portal pressure (Groszmann et al., 1982). The
present study demonstrates that glyceryl trinitrate
may reduce LBF in normal subjects presumably
by venodilatation of the splanchnic bed reducing
flow in the portal system.
The dose of nifedipine that increased LBF has

previously been shown in patients with hyper-
tension to increase the cardiac index and forearm
blood flow associated with reductions in systemic
vascular resistance and mean blood pressure
(Kiowski et al., 1983). Because of the relation-
ship (Figure 2) between the magnitude of the
effect of nifedipine on arterial blood pressure
and on LBF it is probable that arterial vasodila-
tation produced this effect. Although in vitro the
portal and mesenteric veins are particularly sen-
sitive to the effects of calcium antagonists (Van-
houtte, 1981) their effect in intact animals is
unknown. It should be noted also that the arterial
vasodilator minoxidil increases LBF in patients
with hypertension (Pratt et al., 1979). Although
there is no relationship between blood pressure
and LBF in supine normotensive subjects
(personal observations in 50 subjects) it is of
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interest that nifedipine, while reducing blood
pressure, should increase LBF as a decrease in
blood pressure per se may reduce LBF (Feely et
al., 1982b).

Pharmacological agents that alter liver blood
flow may significantly affect both drug (George,
1979) and hormonal (Pratt et al., 1979; Feely et

al., 1982a) clearance, in addition to their thera-
peutic potential in patients with portal hyperten-
sion. This aspect of vasodilator therapy warrants
further investigation.
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