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In my last Natural Medicine Journal blog I discussed the importance of high quality 
mercury testing that includes hair, urine, and blood analysis. In this article, I’d like to 
address clinically-significant ways to enhance detoxification, in particular, the 
detoxification of heavy metals such as mercury. 

There are nearly as many opinions about effective detoxification protocols as there are 
protocols. Although opinions abound, there is a core focus that is hard to argue with: 
strengthening the glutathione system is critical. 

As humans, we have a built-in natural detoxification system that works on a deep 
cellular level. This is the glutathione system. We know that up-regulating all aspects of 
this system will help rid the body of toxins, especially heavy metals such as 
mercury.1 By strengthening the glutathione system, we positively enhance all three 
phases of detoxification, but in particular phases II and III: 

 Phase I—Oxidation, reduction and hydrolysis of substances via cytochrome 
P450 enzymes 

 Phase II—Sulfation, glucuronidation, and glutathione conjugation of toxins 
 Phase III—Cellular transport and elimination of the conjugated substances 

Optimal phase II and III detoxification requires the activation of the “cellular master 
switch” which is known as the Nrf2 protein.2 This protein turns on the intracellular 
production of several antioxidants, including glutathione, and glutathione-S-transferase, 
the phase II enzyme that serves to bind glutathione to toxins for subsequent elimination 
from the cell. 

There are many natural substances that can activate Nrf2 including lipoic acid, 
selenium, kelp extract, pine bark extract, and haritaki fruit. In addition, intracellular levels 
of glutathione can be enhanced with vitamin C and R-lipoic acid.3-5 Obviously, one of the 
most direct ways to increase glutathione levels is via supplementation of glutathione 
directly to the cell, which thankfully can be done with properly designed liposomal 
delivery systems. In cell cultures, liposomal glutathione has been demonstrated to be 
100 times more effective for increasing intracellular levels than non-liposomal 
glutathione.6 
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Gastrointestinal health also has an effect on detoxification, as inflammation in the 
intestine increases susceptibility of the organism to toxicity from external and internal 
agents.7 Leaky gut and damage to the gastrointestinal barrier allows endotoxin, also 
known as lipopolysaccharide (LPS), to be released into circulation. Exposure to 
endotoxin has an effect on other stages of detoxification, downregulating expression of 
some of the CYP enzymes and Phase III transporters.8,9 Many herbs which we use as 
bitters such as dandelion, burdock, goldenrod, and milk thistle actually also increase 
glutathione, or levels of glutathione-S-transferase, while simultaneously supporting 
function of the liver, kidneys, and intestines.10-14 By using metal-specific binding 
substances such as thiol-functionalized silica and other binding agents such as clay and 
charcoal we also are able to eliminate the enterohepatic recirculation of toxins and 
remove the blockages that they create for detoxification. 

When substances such as glutathione, lipoic acid, and vitamin C are delivered in 
liposomes, detoxification is enhanced even further.15 Liposomes are microscopic 
spheres made of phospholipids that encapsulate therapeutic compounds, such as 
glutathione, in order to bypass the digestive processes that can degrade the substance 
or limit its absorption. Liposomes can also cross the blood-brain barrier, deposit their 
cargo intracellularly and enhance lymphatic circulation of therapeutic compounds. 
Additionally, cell membranes are nourished by the phospholipids that compose the 
liposome. This ensures the proper function for the absorption of nutrients and the 
excretion of cellular waste products and toxins. A functional membrane and 
transportation system is necessary for the transport of toxins and bile in hepatocytes, 
and similarly in the proximal tubules for elimination at the level of the kidneys. 

While protocols can vary, for successful and comprehensive detoxification one must 
focus on supporting all of these critical things: the glutathione system, the phases of 
cellular detoxification, proper function of cellular membranes, and healthy elimination by 
the liver, kidneys, and intestines. At Quicksilver Scientific, we have created several 
comprehensive protocols and packages to make this process simple and effective for 
both patients and practitioners. By using the many natural substances that are available 
as supplements, the body is supported in its own endogenous processes of 
detoxification and healing. 
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