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EFFECT OF INHIBITORS OF PROSTAGLANDIN SYNTHESIS

ON HEPATIC DRUG CLEARANCE

JOHN FEELY* & ALASTAIR J.J. WOOD
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The effect of inhibition of prostaglandin synthesis on the systemic clearance of indocyanine green and
antipyrine was studied in seven subjects. Antipyrine clearance was not altered by indomethacin
suggesting that oxidative metabolism was not affected. Both aspirin and indomethacin decreased the
clearance of indocyanine green presumably by reducing liver blood flow. These results suggest that
an effect of inhibitors of prostaglandin synthesis on hepatic drug clearance is likely to be confined to

high clearance drugs when given systemically.

Introduction

Non-steroid anti-inflammatory drugs such as aspirin
and indomethacin inhibit the synthesis of prosta-
glandins and thromboxane by blocking fatty acid
cyclo-oxygenase. In animals the intestinal vasculature
may be affected by such blockade. Aspirin and in-
domethacin decrease basal blood flow in the stomach
and small intestines (Gerkens et al., 1977; Gerber
& Nies, 1979) and we (Feely & Wood, 1982) have
recently shown that indomethacin reduces apparent
liver blood flow in man. It has also been recognised
that in vitro prostaglandins inhibit the hepatic meta-
bolism of a wide variety of drugs including amino-
pyrine (Weiner, 1980), benzpyrene and hexobarbi-
tone (Kupfer, 1980).

The hepatic clearance of drugs depends largely on
the extent to which they are extracted by the liver
(Wilkinson & Shand, 1975). For poorly extracted
drugs such as antipyrine, aminopyrine and hexobari-
bitone the activity of drug metabolising enzymes de-
termines clearance while for drugs, such as indo-
cyanine green (ICG) and lignocaine, that are highly
extracted by the liver it is the rate of delivery-liver
blood flow that primarily determines clearance. We
examined the effects of indomethacin and aspirin on
the clearance of antipyrine and of indocyanine green.

Methods

Seven healthy male volunteers (aged 2043 years)
with normal renal and hepatic function participated
in this study which was approved by the Institutional
Review Board. All were non-smokers taking no other
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drugs and four drank 1-1.5 1 of beer each week. After
an overnight fast and resting in the supine position for
1 h six subjects were given a rapid (10 s) intravenous
injection of ICG (0.5 mg/kg). Blood samples were
drawn (through an indwelling cannula kept patent
with normal saline) from the contralateral antecubital
veinat1,2,3,4,5,6,7,8, 10, 12, 15 and 20 min to
determine the plasma concentration of ICG by the
spectroscopic method of Caesar et al. (1961). Thirty
minutes later subjects were given an intravenous in-
jection of antipyrine (18 mg/kg) over 3 min. Samples
were again drawn through the cannula at 5 min, 30
min and 1, 2, 4, 6, 8, 24 and 26 h following the mid
time point of injection for estimation of plasma anti-
pyrine concentration by high performance liquid
chromatography (Wood et al., 1979). The above
studies were performed in random order and at least 1
week apart both as control and following pre-treat-
ment with indomethacin 50 mg three times eight
hourly for 24 h and a fourth dose 1 h before the
studies. Five subjects also had the ICG study per-
formed as described above, in random order and at
least 1 week apart both as control and following pre-
treatment with aspirin (325 mg) six hourly for 24 h
with a fifth dose 1 h before the injection of ICG. In all
cases the subject’s blank plasma was used to construct
the calibration curve and samples containing indo-
methacin or aspirin did not interefere with the assays.

The plasma concentration of ICG and of antipyrine
(from 30 min onwards) declined monoexponentially.
Plasma clearance (CL) was estimated from the rate
constant (k) of the logarithm of the plasma concen-
tration-time curve and the extrapolated zero-time
level (C,) according to the equation

k-Dose
Cro
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The volume of distribution was determined by dividing
the dose by C,,. The blood clearance of ICG, con-
sidered equivalent to liver blood flow (Caesar et al.,
1961) was obtained by correcting the plasma value for
the measured haematocrit. Statistical analysis was
performed with a paired Student’s ¢-test.

Results

Both indomethacin and aspirin significantly reduced
the systemic clearance of ICG (Table 1) and estimated
liver blood flow from control 1264 + 48 to 1066 * 56
and from 1121 + 101 to 864 + 56 ml/min (mean = s.e.
mean) respectively. Indomethacin did not alter the
rate of elimination of antipyrine (Table 1). However,
during treatment with indomethacin the mean peak
antipyrine concentrations (67.4 v 47.8 ug/ml,
measured 5 min post-injection) was (P < 0.05) 45 *
12% higher (Figure 1).

Table 1 The influence of inhibition of prostaglandin syn-
thesis on the disposition of indocyanine green and anti-
pyrine (mean * s.e. mean, n = 6).

Elimination
half-life Volume of
(ICG min;  distribution Clearance
antipyrine h) () (ml/min)
ICG
Control 3.1+03 33+£03 735+26
(n=26)
Indomethacin 3.7+0.3* 33+03 623x24*
Control 39+0.2 3.7+0.2 670 = 52
(n=15)
Aspirin 44+04 32+0.2 516+25*
Antipyrine
Control 13.0+0.8 50.7+2.6 38.7=*3.3
(n=26)
Indomethacin  13.7 £ 1.0 50.7+33 35.0+29

* P < 0.05 significantly different from control

Discussion

The model drugs used in this study represent the two
extremes of behaviour in which hepatic clearance is
essentially rate limited, by either metabolic capacity
in the case of antipyrine, or blood flow to the liver in
the case of ICG. Our results show that in vivo in-
domethacin does not affect the clearance of anti-
pyrine. While it has been shown in vitro that the
addition of certain prostaglandins competitively in-
hibit aminopyrine N-demethylation (Weiner, 1980)
other prostaglandins may have the opposite effect on
oxidative metabolism (Kupfer, 1980). Furthermore,
there is an organ and species difference in the re-
sponse to the addition of prostaglandins (Kupfer,
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Figure 1 Plasma concentration time profile of intra-
venous antipyrine (18 mg/kg) in six volunteers both as
control and following pre-treatment with indomethacin.
@ control, O indomethacin.

1980). Extrapolation of such data to the in vivo situa-
tion must therefore be viewed with caution. The find-
ing that peak antipyrine concentrations were 45%
higher when the subjects received indomethacin is of
interest. Whereas the volume of distribution of anti-
pyrine (body water) was not altered indomethacin
may reduce the initial volume of distribution. Further
studies are required to determine the mechanism of
this finding.

Although the effect of these drugs on the hepatic
extraction and biliary excretion of ICG is unknown
the reduction in the systemic clearance of ICG by
both aspirin and. indomethacin is most likely as a
consequence of inhibition of prostaglandin synthesis.
In addition to a possible effect on the hepatic artery
(Gerber & Nies, 1979) it is probable that by decreas-
ing gastric and mesenteric flow these drugs may also
reduce portal flow. While estimated liver blood flow
was significantly reduced to the same extent as in our
previous study (Feely & Wood, 1982) the effect of
inhibitors of prostaglandin synthesis on blood flow
measured directly also requires to be studied.

These results suggest that the systemic clearance of
highly extracted, but not poorly extracted drugs, may
be reduced by iphibition of prostaglandin synthesis
leading to a rise in steady state concentrations. There-
fore when non-steroidal anti-inflammatory agents are
used in patients who are receiving a concomitant
continuous systemic infusion of drugs such as pro-
pranolol or lignocaine the effects of the latter agents
should be monitored carefully.



This work was supported in part by a grant from the U.S.
Public Health Service (No. GM15431, HL14192 and
AGO01395). Dr Feely is a Merck International Fellow in
Clinical Pharmacology and the National University of

References

CAESAR, J., SHALDON, S., CHIANDUSSI, L., GUEVENA, L.
& SHERLOCK, S. (1961). The use of indocyanine green
in the measurement of hepatic blood flow and as a test of
hepatic function. Clin. Sci., 21, 43-57.

FEELY, J. & WOOD, A.J.J. (1982). Reduction in apparent
liver blood flow in man by histamine receptor blockers
and inhibition of prostaglandin synthesis. Br. J. clin.
Pharmac., 13, 592-593P.

GERBER, J.G. & NIES, A.S. (1979). The hemodynamic
effects of prostaglandins in the rat. Evidence for impor-
tant species variation in renovascular responses. Circ.
Res. , 44, 406-410.

GERKENS, J.F., SHAND, D.G., FLEXNER, C., NIES, A.S.,
OATES, J.A. & DATA, J.L. (1977). Effect of indomethacin
and aspirin on gastric blood flow and acid secretion. J.
Pharmac. exp. Ther., 203, 646-652.

SHORT REPORT 111

Ireland Travelling Student in Pharmacology. Dr Wood is
the recipient of a Faculty Development Award from the
Pharmaceutical Manufacturer’s Association Foundation.

KUPFER, D. (1980). Endogenous substrates of mono-
oxygenases: fatty acids and prostaglandins. Pharmac.
Ther., 11, 469-496.

WEINER, M. (1980). The kinetics of inhibition of hepatic
drug metabolism by prostaglandins in rabbits. Res.
Comm. Chem. Path. Pharmac., 29, 561-571.

WILKINSON, G.R. & SHAND, D.G. (1975). A physiological
approach to hepatic drug clearance. Clin. Pharmac.
Ther., 18, 377-390.

WOOD, A.l.J., VESTAL, R.E., WILKINSON, G.R., BRANCH,
R.A. & SHAND, D.G. (1979). Effect of ageing and
cigarette smoking on antipyrine and indocyanine green
elimination. Clin. Pharmac. Ther., 26, 16-20.

(Received June 26, 1982,
accepted September 2, 1982)



