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Effect of indomethacin on binding of bilirubin to
albumin

B C C Lam, H N Wong, C Y Yeung

Abstract
The effect of indomethacin on the binding of
bilirubin to protein was studied in vitro by the
horseradish peroxidase oxidation method.
Plasma indomethacin concentrations ranging
from 1500 ,ug/l to 4500 ,tg/l, which were much
higher than the therapeutic concentrations
achieved in vivo, were used for the studies.
The bilirubin-protein titration curves
obtained indicate that indomethacin, although
protein bound, does not affect the binding of
bilirubin to protein. Our study confirms that it
is safe to use conventional doses of indo-
methacin in jaundiced preterm infants.

Patent ductus arteriosus is common among pre-
mature infants, and indomethacin, a prosta-
glandin inhibitor, is widely used to induce
closure. One of the alleged contraindications
for its use in preterm neonates is hyper-
bilirubinaemia.1 2 As the drug is mainly
bound to albumin it may have the potential to
displace bilirubin from its albumin binding.3
The ability of indomethacin to induce closure of
the ductus is considerably reduced when it is
used after 10 to 14 days postnatal age,4 but as
hyperbilirubinaemia is a common problem
among Chinese preterm infants during the first
two weeks of life, we had been postponing the
use of indomethacin until the hyperbiliru-
binaemia had subsided. We therefore had a high
rate of failure to close the ductus in our preterm
infants.
We report here the effects of indomethacin on

the binding of bilirubin to albumin assessed in
vitro by the horseradish peroxidase oxidation
method.
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Material and methods
The intravenous preparation of indomethacin
(Merke Sharp and Dohme) was evaluated.
Bilirubin-protein titration studies were carried
out by the horseradish peroxidase oxidation
method described by Jacobson and Wennberg.6
Horseradish (Sigma) and pooled cord blood
serum were used. Lyophilised indomethacin
powder was added to 2 ml aliquots of serum to
make up concentrations of 1500 [tg/l, 3000 jig/l,
and 4500 jig/l, which are multiples of the high-
est therapeutic concentration described accord-
ing to the current recommended dose of 0- 1 mg/
kg-04 mg/kg.7-9 The mixture containing
indomethacin and phosphate buffer at pH 7-4
was incubated at 37°C for one hour. The
incubated serum was then used to titrate with

bilirubin by an automated peroxidase oxidation
method. '

The peroxidase oxidation method is a sensi-
tive enzymatic method using horseradish perox-
idase for measuring low concentrations of free
bilirubin. Free bilirubin is oxidised by hydro-
gen peroxide in the presence of peroxidase
enzyme. Excess albumin inhibits the oxidation
process by binding the free bilirubin. As the
bilirubin and albumin equilibrate more rapidly
compared with the rate at which unbound bili-
rubin is oxidised, the oxidation step limits the
rate. The concentration of free bilirubin can
therefore be determined from the initial rate of
bilirubin oxidation measured by direct
spectrophotometry of the incubated mixture
after a timed exposure to peroxidase and hydro-
gen peroxide. The bilirubin to protein titration
curve was then compared with a normal serum
control containing no indomethacin. Phosphate
buffers without serum but containing the same
tested doses of indomethacin were also studied
to examine the possible influence of indometha-
cin on the activity of the peroxidase oxidation
enzyme.

Results
The amounts of free bilirubin generated from
various bilirubin-albumin molar ratios in the
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Figure I Titration studies gave identical results with or
without indomethacin even at the highest concentration of
4500 pg/l. Titration curves at 1500 psg/l and 3000 pgll
also showed identicalfindings (not plotted).
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Figure 2 Linear relationship between total bilirubin in
phosphate buffer solution andfree bilirubin as determined by
the horseradish peroxidase oxidation method. This relation
is not affected by addition ofhigh concentrations of
indomnethacin up to 4500 pgll. Lower concentrations (1500
pg/l and 3000 pgll) show identical results.

presence of 1500 pg/l, 3000 ,ug/l, 4500 ,ug/l of
indomethacin were the same as that obtained
from normal serum control, as shown by the
bilirubin to protein titration curves (fig 1). This
indicates that indomethacin, although protein
bound, does not affect bilirubin-protein bind-
ing even at concentrations far higher than the
therapeutic range.
There was a linear relationship (fig 2)

between the amounts of total bilirubin and free
bilirubin in the phosphate buffer control with
and without indomethacin, indicating that
indomethacin does not enhance or inhibit the
peroxidase oxidation reaction.

Discussion
Indomethacin is widely used to close the patent
ductus arteriosus in the neonates, but because
of its protein binding properties, many workers
have suggested that it should not be used in the
presence of hyperbilirubinaemia. This often
leads to unnecessary delay in it being given, and
hence higher failure rates (as we have found
among our preterm infants). Pharmacokinetic
data on preterm neonates have shown that after
an oral dose of 0-2 mg/kg, blood concentrations
of 27-1500 [tg/l are achieved, with the peak at
0 5-6 hours." 12 After 0-2-03 mg/kg has been
given intravenously, blood concentrations are
between 1000 and 2500 jug/I. The half life is pro-
longed to as long as 40 hours in the very low
birthweight infants because of immature renal
and hepatic function, and also perhaps because
of the enterohepatic circulation.
Mason and McQueen have found that human

serum albumin possesses two classes of binding
sites for indomethacin.L 3 Albumin also has two
binding sites for bilirubin, only one of which
has a high affinity that is shared by acidic
drugs.'4 It is therefore possible that bilirubin
and indomethacin do not share common bind-
ing sites to albumin under usual therapeutic
conditions. Some studies have shown that

indomethacin in high doses may displace
bilirubin. ' 2 This may indicate that indometha-
cin competes with bilirubin for additional bind-
ing sites when its own are saturated.
The effect of indomethacin on bilirubin albu-

min binding has been studied by Shankaran et
al using the hydroxybenzene azobenzoic acid
dye binding method.'5 They used a drug con-
centration of 2000 ,tg/l and did not find any
displacement of bilirubin. Recently some
workers have advocated prolonging the course
ofindomethacin by up to a week or even 10 days
to avoid reopening of the ductus. 6 Such cumu-
lative doses of indomethacin may result in much
higher blood concentrations. Furthermore,
there are important individual fluctuations in
indomethacin deposition making adjustment of
the dose difficult even with careful monitoring.
We have found no displacement of bilirubin by
indomethacin even at the high concentration of
4500 gig/l. This study was, however, done in
vitro at physiological pH, and one must be
aware that conditions may be different in ill pre-
term infants who are often hypoxic, with
acidaemia and electrolyte disturbances.

In summary, we found no displacement of
bilirubin from albumin by indomethacin with
usual therapeutic doses thus confirming that it
is safe to use conventional doses of indometha-
cin in jaundiced preterm infants.
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