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In vertebrates, the glucuronidation of small lipophilic agents is catalyzed by the endoplasmic reticulum UDP-
glucuronosyltransferases (UGTs). This metabolic pathway leads to the formation of water-soluble metabolites 
originating from normal dietary processes, cellular catabolism, or exposure to drugs and xenobiotics. This classic 
detoxification process, which led to the discovery nearly 50 years ago of the cosubstrate UDP-glucuronic acid (19), 
is now known to be carried out by 15 human UGTs. Characterization of the individual gene products using cDNA 
expression experiments has led to the identification of over 350 individual compounds that serve as substrates for 
this superfamily of proteins. This data, coupled with the introduction of sophisticated RNA detection techniques 
designed to elucidate patterns of gene expression of the UGT superfamily in human liver and extrahepatic tissues 
of the gastrointestinal tract, has aided in understanding the contribution of glucuronidation toward epithelial first-
pass metabolism. In addition, characterization of the UGT1A locus and genetic studies directed at understanding 
the role of bilirubin glucuronidation and the biochemical basis of the clinical symptoms found in unconjugated 
hyperbilirubinemia have uncovered the structural gene polymorphisms associated with Crigler-Najjar's and Gilbert's 
syndrome. The role of the UGTs in metabolism and different disease states in humans is the topic of this review. 
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D-Glucaric acid (GA) is a nontoxic, natural compound. One of its derivatives is the potent beta-glucuronidase 
inhibitor D-glucaro-1,4-lactone (1,4-GL). The goal of this study was to demonstrate the in vivo formation of 1,4-GL 
from a D-glucarate salt and determine its metabolism, uptake by selected organs, and excretion following oral 
administration of potassium hydrogen D-[14C]glucarate to male and female Sprague-Dawley rats. 1,4-GL increases 
detoxification of carcinogens and tumor promoters/progressors by inhibiting beta-glucuronidase and preventing 
hydrolysis of their glucuronides. 1,4-GL and its precursors, such as potassium hydrogen D-glucarate and calcium D-
glucarate, may exert their anticancer action, in part, through alterations in steroidogenesis accompanied by 
changes in the hormonal environment and the proliferative status of the target organ. Thus, GA derivatives may be 
useful as new or adjuvant cancer preventive and therapeutic agents. In our study, 1,4-GL was found to be formed 
from the D-glucarate salt in the stomach of rats. It was apparently absorbed from the gastrointestinal tract, 
transported with the blood to different internal organs, and excreted in the urine and to a lesser extent in bile. 
There were no significant differences in the metabolism of PHG between male and femalerats. Thus, formation of 
1,4-GL from D-glucaric acid derivatives may be prerequisite for their inhibition of chemical carcinogenesis in 
rodents and prevention of breast, prostate, and colon cancer in humans. 
 
Calcium glucarate as a chemopreventive agent in breast cancer. 
Isr J Med Sci 1995 Feb-Mar; 31(2-3): 101-5.  
Heerdt AS, Young CW, Borgen PI. 
 
Although it appears that progress is being made in the treatment of breast cancers of all stages, the etiological 
agents still remain unclear and render the search for preventive agents extremely difficult. What is clearly required 
in this situation is a nontoxic compound that can potentially affect various pathways that may be responsible for 
the rising incidence of breast cancer. In this review, we present the rationale for the use of an agent such as 
calcium glucarate, which may both change the internal hormonal milieu and also directly detoxify any 
environmental agents responsible for breast cancer. It is hoped that present and future clinical trials will help to 
better elucidate the role for this agent in the chemoprevention of breast cancer. 
 
Relative efficacy of glucarate on the initiation and promotion phases of rat mammary carcinogenesis. 
Anticancer Res 1995 May-Jun; 15(3): 805-10.  
Abou-Issa H, Moeschberger M, el-Masry W, Tejwani S, Curley RW Jr, Webb TE. 
 
The independent effects of the potential cancer chemopreventive agent calcium glucarate (CGT) when fed (128 
mmol/kg diet) during the initiation (I), promotion (P) or (I+P) phases of 7,12-dimethylbenzanthracene-induced rat 
mammary carcinogenesis, was compared to that of the known chemopreventive agent N-(4-hydroxyphenyl) 



retinamide (4-HPR) fed (2.0 mmol/kg diet) during these same phases. CGT and especially 4-HPR both significantly 
increased tumor latency when 
fed during the P-phase. When fed during I, P or I+P phases mammary tumor incidence was reduced compared to 
the controls 33%, 42% and 67% by 4-HPR and 18%, 42% and 50% by CGT. Similarly, tumor multiplicity was 
significantly reduced by either agent. For example, as compared to the corresponding control, when fed during the 
I, P or I+P phases 4 HPR reduced tumor multiplicity 63, 34 and 63%, while CGT reduced tumor multiplicity 28, 42 and 
63% respectively. CGT, like 4-HPR, acts on both the, I and P phases with the effect being maximal when fed during P 
and I+P phases. 
 
 
 


