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Increase in bilirubin plasma concentration in patients taking sodium valproate
Dear Editor,
In plasma of healthy individuals, bilirubin is mostly unconjugated and bound to
albumin (95%), while the rest of it (5%) is conjugated with glucuronic acid and free[1].
Uptake of bilirubin in hepatocytes is mediated by a carrier protein, and after conjugation
it is excreted in bile. The carrier protein is a member of the organic anion-transporting
polypeptide (OATP) family, which have been found capable of transporting a large array
of structurally divergent endogenous substances and drugs[2]. It is being increasingly
recognized that many of the bilirubin – drug interactions could take its place at the level
of transportation through the membrane of hepatocytes.
Sodium valproate compete with bilirubin for its high affinity binding sites on
albumin, which results in displacement of unconjugated bilirubin from albumin[3,4]. The
displaced bilirubin, due to its lipid solubility, enters tissues, and plasma bilirubin
concentration decreases, but only marginally[5].
However, elevated bilirubin concentrations could be observed as an isolated
phenomenon in some patients receiving valproate[6], confusing practitioners who are
uncertain whether this was sign of liver toxicity of the drug. It could be explained by
competition between bilirubin and valproate for common organic anion transporting
polypeptide (OATP) in the membrane of hepatocytes. It was shown for one of the
OATPs, the OATP 1B1, that it transported both bilirubin and several drugs, like
indinavir, saquinavir, cyclosporine A, and rifamycin. In this study, those drugs inhibited
transport of bilirubin, confirming the hypothesis that inhibition of OATP1B1 is an
important mechanism for drug-induced unconjugated hyperbilirubinemia[7]. Other drugs
are also transported into hepatocytes by OATPs, like pravastatin and temocaprilat[8],
suggesting that sodium valproate uses the same transporters. Functional polymorphism of
OATP 1B1 (high and low transport activity) was also proved, and linked to single
nucleotide polymorphism of a gene encoding OATP 1B1[9]. This could explain why
valproate induces elevation of serum bilirubin in only some of the patients using that
drug.
Professor Slobodan M. Jankovic
Medical Faculty, University of Kragujevac
Ul. Svetozara Markovica 69
34000 Kragujevac
Serbia and Montenegro
Tel. +381 64 1168103 fax. +391 34 370073

196

Pharmacologyonline 1: 196-197 (2005)

Letter to the Editor

Jankovic

REFERENCES
1. Scharschmidt BF. Bilirubin metabolism, hyperbilirubinemia, and approach to the
jaundiced patient. In: Bennett JC, Plum F (eds). Cecil Textbook of Medicine. 20th
edition, W.B. Saunders Co, Philadelphia, 1996: 755-758.
2. Kim RB. Organic anion-transporting polypeptide (OATP) transporter family and
drug disposition. Eur J Clin Invest 2003; 33 Suppl 2: 1-5.
3. Yu HY, Shen YZ. Displacement effect of valproate on bilirubin-albumin binding
in human plasma. J Formos Med Assoc 1999; 98: 201-4.
4. Yu HY, Shen YZ. Effect of valproate on the pharmacokinetics of free and total
plasma bilirubin in experimental hyperbilirubinemia in guinea pigs. J Pharm Sci
1998; 87: 21-4.
5. Gough H, Goggin T, Crowley M, Callaghan N. Serum bilirubin levels with
antiepileptic drugs. Epilepsia 1989; 30: 597-602.
6. Ratnaike RN, Schapel GJ, Purdie G, Rischbieth RH, Hoffmann S.
Hyperammonaemia and hepatotoxicity during chronic valproate therapy:
enhancement by combination with other antiepileptic drugs. Br J Clin Pharmacol
1986; 22: 100-3.
7. Campbell SD, de Morais SM, Xu JJ. Inhibition of human organic anion
transporting polypeptide OATP 1B1 as a mechanism of drug-induced
hyperbilirubinemia. Chem Biol Interact 2004; 150: 179-87.
8. Kusuhara H, Sugiyama Y. Role of transporters in the tissue-selective distribution
and elimination of drugs: transporters in the liver, small intestine, brain and
kidney. J Control Release 2002; 78: 43-54.
9. Iwai M, Suzuki H, Ieiri I, Otsubo K, Sugiyama Y. Functional analysis of single
nucleotide polymorphisms of hepatic organic anion transporter OATP1B1
(OATP-C).
Pharmacogenetics
2004;
14:
749-57.

197

