Calcium D-Glucarate:

Calcium D-Glucarate assists the detoxification pathway of glucuronidation, part of the Liver's Phase II system. Many substances that would normally be detoxified through other pathways first, will nevertheless eventually be cleared by glucuronidation, although it's slower than they are when they're working right.

Removing excess estrogen
This supplement specifically helps the body excrete estrogens — a vital need in our environment which is so full of xenoestrogens, chemicals that act as estrogens in the body.

· Sherry Rogers, MD on Cal D-G: 

· "Calcium-D-Glucarate: The Newest Breast Cancer Prevention" from Let's Live magazine, August 1998 

· Stop Breast Cancer in its Tracks, an editorial at The Townsend Letter for Doctors and Patients. 

· Rogers focuses on this supplement as a means of fighting breast cancer. But there's a lot more damage being caused by xenoestrogens besides breast cancer. 

· For me, the problem seems to be exactly the same as from exercise, or food I can't handle: my liver can't handle the load it's being asked to break down & excrete. (See The Liver's Role) 

· This problem became much worse for me after menopause. 

· In addition, deformed genitalia in animals exposed to pesticides are pretty much agreed to be from xenoestrogens; and many researchers also feel the dropping sperm counts in men and the decreasing age of puberty in girls are due to estrogen-mimic chemicals. For more information, see Endocrine Disrupting Chemicals. 

My experience 
When my Liver Detox Profile showed deficient glucuronidation, I started taking much more Cal D-G. My tolerance for just about every chemical exposure improved.

The following is a current review of information concerning D-Glucarate.

Much of the stimulus for this work came from the observation that populations who had diets very rich in fruits and vegetables had a lower incidence of cancer. The outcome of this work was the isolation of D-Glucarate from fruits and vegetables. This "purification" and use of D-Glucarate is patented.
In 1986 Walaszek and co-workers demonstrated that taking D-Glucarate orally, in animals and humans, leads to a slow release of a substance that inhibits glucuronidase. Glucuronidase is an enzyme that thwarts the body’s efforts to rid itself of cancer causing substances known as carcinogens. Walaszek demonstrated that if you feed animals Glucarate, there is an increase in the level of a substance known as D-Glucaro-lactone, which inhibits glucuronidase. He looked at a model for breast cancer induction in rats, the animal used most frequently for breast cancer research. Rats given anthracene develop breast cancer, but if they were pre-treated with dietary Glucarate, tumor development was blocked in over 70% of the animals. It was shown that when D-Glucarate was fed to the animals, the levels of estradiol (the form of estrogen that causes breast cancer) were decreased in the blood. In summery, D-Glucarate lowers the level of glucuronidase, and in so doing allows the body eliminate harmful carcinogens (cancer causing chemicals).
In 1986 these same researchers found that by giving the "active" agent, D-Glucaro-lactone by mouth favored the reduction of glucuronidase activity for one hour, using the Calcium D-Glucarate salt led to a 5-hour effect. These experiments were performed in animals fed various carcinogens and the level of free carcinogen or carcinogen bound to DNA was measured in the blood. With calcium D-Glucarate, these levels were drastically reduced over a sustained period of time. There was a direct correlation between the decrease in DNA binding of carcinogen and the ability to induce tumor formation. In essence, D-Glucarate administration favors the elimination of carcinogens in the stool, and the effect lasts for hours after a single low dose.
In 1990 Walaszek moved to the MD Anderson Carcinogenesis center at Houston. He published an article showing that Calcium D-Glucarate leads to a decrease in the "proliferation" of tumors themselves, in other words, once present this agent can decrease their growth.
In 1991, 1992, and 1993 there were a number of articles that tested D-Glucarate in human tumor cell cultures. In these studies Glucarate was added to derivatives of retinoic acid (a compound from vitamin A). Results demonstrated that the addition of D-Glucarate led to an increase in the anti-tumor activity of rentinoids. 
In 1994 Walaszek and co-workers demonstrated that in certain human tumor cell culture lines, D-Glucarate was a potent anti-proliferative agent when used alone, without retinoic acid. There was an inability to stimulate tumor cell growth by the usual means when the tissue cultures were treated with D-Glucarate. 
In 1995 Walaszek and co-workers demonstrated that feeding D-Glucarate to animals was always followed by conversion to the D-Glucaro-lactone product, and that this conversion led to an increase in the blood levels of this compound. In these studies a number of different carcinogens were used to try and induce breast cancer in rats. Although these carcinogens led to breast cancer in rats fed a placebo, those fed Glucarate did not develop breast cancer. The main carcinogen used in these studies was N-methyl-N-nitrosurea.
Work by other investigators, including Walaszek, in 1995 and 1996 showed that Calcium D-Glucarate and the Potassium hydrogen D-Glucarate were both excellent inhibitors of colon cancer in experimental animal models.
The most recent work on specific tumors has shown that the absorption, metabolism, and effectiveness of D-Glucarate was similar in both male and female animals. There is tumor inhibition shown for breast, prostate, lung, and colon cancer, and the mechanism of action is identical in each...there is a decrease in glucuronidase activity, a decrease in carcinogen level (because the body eliminates the carcinogen) and a decrease in tumorogenesis.
In summary, D-Glucarate is a naturally occurring substance that is not present in sufficient amounts to counteract natural and external carcinogens. By supplementing D-Glucarate as the calcium salt, we can get a long lasting effect of Glucarate, and this effect is to favor the body’s natural defense mechanism for eliminating carcinogens. Without Glucarate, the body cannot efficiently eliminate these cancer-causing agents because of the interference from glucuronidase. By supplementing the diet with Glucarate, we can block glucuronidase activity and the body can rid itself of the carcinogens, thus preventing many forms of cancer, including lung, breast, prostate, and colon.
Stewart A. Lonky, MD, FACP 
Detoxification –
study notes in progress
(items particularly applicable to me are in orange) 

NOTE: many of these functions are measured in the GSDL Detoxification Profile. See my results from that test on 28 November 2001. 

Liver Phase I: functionalization (oxidation, reduction or hydrolysis reactions)
P450 Enzymes [fix the redundancy between this page and that]

· CYP3A4 

· functions 

· metabolism of drugs/exogenous toxins (also Cyp1A1, Cyp1A2, Cyp2D6, and the Cyp2C enzymes) 

· affected by 

· grapefruit 

· See notes to Liska 

· St John's Wort 

· Moore et al show induction 

· However Ohrbach shows inhibition 

· Misc. cofactors: riboflavin, niacin, magnesium, iron, certain indoles from cruciferous vegetables 

· Operation: adds a reactive group, such as hydroxyl radical, to the molecule 

· requires 

· Oxygen 

· a co-factor: NADH 

· danger: if these reactive molecules are not further metabolized by Phase II conjugation, they may cause damage to proteins, RNA, and DNA within the cell 

Pathological detoxifiers / Liver backlog
· Phase I produces more than Phase II can handle. 

· highly sensitive to fumes eg paints, perfumes 

· react adversely to various pharmaceutical drugs 

· may react to drinking caffeine 

· So should I try to inhibit Phase I? 

· "May find it useful to include grapefruit juice in their diet" says Kimber 

· grapefruit juice inhibits CYP3A4 for up to 72 hours (Julian Whitaker says all CYP3As, October 2002 Health & Healing, p.4) 

· for other inhibitors see P450 Perturbation 

· MiDobs on the AMALGAM list says "Someone who (still/now) has normal Phase I but poor Phase II sulfation, as a result of mercury poisoning, can take glucosamine sulfate while dealing with the mercury." [That'san interesting possibility, how can I check it?](see directions for access) 

· from MiDobs@INTERNETWIS.COM 

· message-ID: <199902281552.SM00141@default> 

· Sun, 28 Feb 1999 14:50:18 -0800 

· In Looking at the Patient, Han van den Braak mentions that mineral deficiency commonly underlies "liver backlog" where Phase I is more active than Phase II. [See my page L-Histidine.] 

Liver Phase II – Conjugation (biotransformation of a lipophilic compound to a water-soluble compound able to be excreted)
Processes (Cofactors must be replenished through dietary sources)

Sulfation
Methylation
· detoxifies 

· protects against cancer, especially in the liver 

· requires methyl donors 

· testing 

· Since homocysteine rises when methylation is deficient, might a blood test for homocysteine level be a simple way to determine methylation status? See "A Lethal Misconception." 

Acetylation
· requires Co-enzyme A 

Glucuronidation
· glucuronic acid 

· commonly induced by multi-functional inducers 

· can be supplemented with Calcium D-Glucarate 

· is slower than sulfation 

Acylation (peptide conjugation with amino acids glycine, taurine, glutamine, or ornithine)
Glutathione conjugation (mercapturic acid synthesis) 

· glutathione 
· commonly induced by multi-functional inducers 

· cofactors: Vitamin E, selenium 

· "The cooperation of Vitamin E and selenium produces the vital antioxidant peptide enzyme selenium-glutathione-peroxidase. Appears to help stimulate the production of antibodies, and may stimulate synthesis of protein

