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Steroid hormones constitute an important part of the human endocrine system and are 

involved in a variety of physiological and pathological processes. Phase I and phase II 

biotransformation reactions convert these lipophilic, biologically active compounds to 

inactive, water-soluble metabolites that are readily excretable into bile or urine. One of 

the most common phase II biotransformation reactions is conjugation with glucuronic 

acid that is enabled by the catalytic activity of UDP-glucuronosyltransferases (UGTs). 

This study is focused on development and optimization of an enzymatic method for 

producing conjugates of glucuronic acid and two naturally occurring steroid hormones, 

epitestosterone and 4-hydroxyestrone. Recombinant human UGT2B7 was employed as a 

catalyst for the production of epitestosterone 17-glucuronide and 4-hydroxyestrone 4-

glucuronide while synthesis of 4-hydroxyestrone 3-glucuronide was accomplished by 

UGT1A10 isoform. The synthesis reactions were scaled-up to yield milligrams of these 

glucuronide metabolites. The initial reaction product was subjected to liquid-liquid 

extraction, solid phase extraction and purification using high-performance liquid 

chromatography. The pure products of enzymatic syntheses ranged from 5.19 to 6.67 mg 

and accounted for 44.9 – 69.9 % of the theoretical yield. Final analyses using high-

performance liquid chromatography and nuclear magnetic resonance spectroscopy 

confirmed predicted structures and indicated that the synthesized glucuronides are of a 

high purity. This method provides a basis for an efficient generation of highly pure steroid 

β-glucuronides, namely epitestosterone 17-glucuronide, 4-hydroxyestrone 3-glucuronide 

and 4-hydroxyestrone 4-glucuronide, which are suitable for use in future metabolic 

studies. 


