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are important mediators for the inactivation and excretion of 
various endogenous and exogenous compounds because of 
their involvement in glucuronide conjugate formation. Poly-
morphisms of the UGT1A7 gene were found to be associated 
with various liver diseases including an association of hepato-
cellular carcinoma with the low detoxification activity of the 
UGT1A7*3 isoform and UGT1A7 variations with liver cirrho-
sis (Vogel et al. 2001).

In our patients with fulminant liver failure, the ingestion 
of kava-kava for mild depression was the only identifiable 
risk factor. All had developed liver dysfunction with jaundice, 
encephalopathy, and marked elevation of liver enzymes, and 
three of them ultimately needed liver transplantation. Only 
one patient had previously taken etilefrine and piretanide, 
whereas all other patients had no co-medication. In all four, we 
sequenced the UGT1A7 gene using standard protocols (Keim 
et  al. 2001). In brief, DNA was extracted from whole blood 
using QIAamp® DNA Mini Kit (QIAGEN, Hilden, Germany). 
Exon 1 of the UDP-glucuronosyltransferase UGT1A7 was 
amplified using the sense primer 5′-CTT CCA CTT ACT ATA 
TTA TAG GAG C-3′ and 5′-CCA TAG GCA CTG GCT TTC 
CCT GAT G-3′ for the antisense strand (GeneBank Accession 
Number: U89507). After purification, DNA fragments were 
sequenced using an ABI Prism® 3700 DNA Analyzer (Applied 
Biosystems, Carlsbad, CA, USA). Chromatograms were ana-
lyzed using Chromas 1.61 software. Distribution of allele 
frequency in controls and data about enzymatic activities of 
corresponding UGT1A7 isoforms were taken from recent pub-
lications (Guillemette et al. 2000; Vogel et al. 2001).

The allele frequency of the isoform UGT1A7*3 in our 
patients was 37.5  % and even higher in the transplanted 
group (50 %) compared with the published allele frequency 
of the UGT1A7 gene in caucasians (15.7–36 %). One trans-
planted patient was homozygous for this isoform. Previous 
reports demonstrated a reduced enzymatic activity of isoform 

Letter to the Editor,

Stickel and Shouval have provided an excellent review 
in this journal (Stickel and Shouval 2015) addressing the 
mechanisms of liver toxicity induced by herbal dietary sup-
plements. Among these agents, they included the herbal anti-
depressant kava-kava, which was withdrawn from the USA 
and European markets by regulatory authorities because of a 
significant number of reported cases with severe kava-kava-
induced liver injury (Kraft et al. 2001). Since kava-lactones 
are eliminated by hydroxylation and demethylation steps, 
several studies have investigated the CYP2D6 gene and iden-
tified poor metabolizers to be more prone to kava-kava hepa-
totoxicity. Additionally there is evidence that the catalytic 
activity of CYP2C19 can be inhibited by herbal products, 
including kava-kava, providing further evidence for an asso-
ciation between this cytochrome and hepatotoxicity.

We have identified four patients with kava-kava-induced 
liver toxicity, all of which developed liver failure and their 
genetic profile may hint to an alternative pathway of kava-kava 
associated liver injury. More than 50 % of kavalactones undergo 
urinary excretion, and therefore glucuronidation may represent 
an important elimination pathway for kava-kava metabolites. 
Uridine diphosphate (UDP)-glucuronosyltransferases (UGTs) 
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UGT1A7*3 (Guillemette et al. 2000). No poor metabolizer 
phenotype of CYP2D6 was detected among the patients.

This small sample of patients with kava-kava-induced 
liver failure may provide a first hint that, in addition to 
the previously established associations with variants in 
the CYP2D6 and CYP2C19 genes, polymorphism of the 
UGT1A7 gene may confer a risk of developing liver toxic-
ity and would warrant attention in larger study cohorts.
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