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    Abstract

(−)-Epigallocatechin gallate (EGCG) and (−)-epigallocatechin (EGC) are major green tea catechins with antioxidant and anticancer activities. In this study, we characterized the glucuronidation of EGCG and EGC in human, mouse, and rat microsomes and by nine different human UGT 1A and 2B isozymes expressed in insect cells. Six EGCG and EGC glucuronides were biosynthesized, and their structures were identified for the first time. (−)-EGCG-4"-O-glucuronide was the major EGCG glucuronide formed in all incubations. The catalytic efficiency (Vmax/Km) for (−)-EGCG-4"-O-glucuronide formation followed the order: mouse intestine > mouse liver > human liver > rat liver ≫ rat small intestine. The UGT-catalyzed glucuronidation of EGC was much lower than that of EGCG. TheVmax/Km for (−)-EGC-3′-O-glucuronide followed the following order: mouse liver > human liver > rat liver > rat and mouse small intestine. Human UGT1A1, 1A8, and 1A9 had high activities with EGCG. UGT1A8, an intestine-specific UGT, had the highestVmax/Km for EGCG but low activity with EGC. Mice appeared to be more similar to humans than rats to humans in the glucuronidation of EGCG and EGC. Some of these catechin glucuronides retained the activities of their parent compounds in radical scavenging and in inhibiting the release of arachidonic acid from HT-29 human colon cancer cells. These results provide foundations for understanding the biotransformation and biological activities of tea catechins.


Footnotes
	
This work was supported by National Institutes of Health Grants CA56673 and CA88961.


	Abbreviations used are::	EGCG
	(−)-epigallocatechin gallate
	EGC
	(−)-epigallocatechin
	EGCG-7-Gluc
	(−)-EGCG-7-O-glucuronide (and similar abbreviations for other glucuronides)
	4′-MeEGC
	4′-O-methyl-(−)-epigallocatechin
	4"-MeEGCG
	4"-O-methyl-EGCG
	4′,4"-DiMeEGCG
	4′,4"-di-O-methyl-EGCG
	DPPH
	1,1-diphenyl-2-picrylhydrazyl
	UGT
	UDP-glucuronosyltransferase
	UDPGA
	uridine 5′-diphosphoglucuronic acid
	G-7896
	Escherichia coliβ-d-glucuronidase
	HLM
	human liver microsomes
	MLM
	mouse liver microsomes
	RLM
	rat liver microsomes
	LC/MS/MS
	liquid chromatography mass spectrometry
	HPLC
	high performance liquid chromatography
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