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Abstract. Biotransformation is an enzyme-catalyzed 
process in which the body converts endogenous compounds, 
xenobiotics and toxic substances into harmless or easily 
excreted metabolites. The biotransformation reactions are 
classified as phase I and II reactions. Uridine 5'-diphospho 
(UDP)-glucuronosyltransferases (UGTs) are a superfamily of 
phase II enzymes which have roles in the conjugation of xenobi-
otics or endogenous compounds, including drugs and bilirubin, 
with glucuronic acid to make them easier to excrete. The 
method the human body uses to achieve glucuronidation may 
be affected by a large interindividual variation due to changes 
in the sequences of the genes encoding these enzymes. In the 
last five years, the study of the genetic variants of the UGTs at 
a molecular level has become important due to its association 
with several diseases and the ability to predict adverse events 
due to drug metabolism. In the present review, the structure and 
the prominent genetic variants of the UGT1A subfamily and 
their metabolic and clinical implications are described.
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1. Introduction

Biotransformation refers to a number of different enzyme-cata-
lyzed processes, in which the body converts endogenous 
compounds, xenobiotics and toxic substances into harmless or 
easily excreted metabolites. These compounds may become 
active metabolites, inactive metabolic products, or metabolites 
with higher or lower activity (1,2).

The reactions associated with biotransformation are tradi-
tionally classified into two main groups. Phase I (non‑synthetic) 
reactions are responsible for oxidation, reduction, hydrolysis 
and hydrogen removal reactions. These reactions typically 
occur in the liver. The oxidation reactions include cytochrome 
P450, nicotinamide adenine dinucleotide phosphate and 
oxygen. Phase II (conjugation) reactions are biosynthetic and 
require energy and certain cofactors. These reactions add a 
relatively large polar group (typically sulfate, amino acids, 
glutathione, methyl and glucuronic acid) to phase I reaction 
products (3). An alternative classification for biotransforma-
tion has been proposed according to the nature of the reaction 
as functionalization reactions and conjugation reactions. 
Whereas phase I reactions are associated with unmasking a 
polar functional group, phase II reactions link an endogenous 
polar group to a specific substrate (4).

In the majority of animal species, a set of enzymes 
catalyzes these conjugation reactions. The uridine 5'-diphospho 
(UDP)-glucuronosyltransferase (UGT) superfamily, which 
primarily catalyzes conjugation reactions, is one of these 
enzyme families. The UGT superfamily is located in the 
microsomal fraction of various tissues, including the liver, 
kidney, skin, intestine and brain and is quantitatively impor-
tant in the liver. The catalytic reaction of the UGT superfamily 
is the incorporation of a glycosyl group (glucuronic acid, 
glucose, xylose or galactose) to a range of acceptors. A number 
of frequently used drugs are conjugated with glucuronic acid, 
which is synthesized from glucose in the soluble fraction of 
the liver (5).

UDP-glucuronic acid (UDPGA) serves as the glucuronic 
acid donor to various acceptors that consist of drugs and 
metabolites. Although glucuronidation frequently inacti-
vates xenobiotics, there are exceptions, including morphine 
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