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Problem
We are surrounded by environmental toxins—non-native EMFs, air 
pollution, contaminants in our water, and even food. Each of these 
toxins affects our cells in different ways, and when they interact at 
the cellular level, they can amplify their damage through synergistic 
mechanisms. This creates a compounded toxic outcome far greater 
than the sum of their individual effects. As the overall toxic burden 
increases, it further strains the body, polluting and overwhelming it, 
ultimately compromising cellular health and function.

Solution
An effective detoxification strategy requires a multifaceted approach. 
This includes reducing exposure to environmental pollutants, optimizing 
nutrient intake through diet, and leveraging bioactive lipids to support 
cellular health. Improving redox balance, optimizing mineral levels, and 
incorporating chemical chaperones to promote efficient toxin elimination 
and protein folding are also crucial. Additionally, boosting the body’s master 
antioxidant levels directly enhances the detoxification process. Together, 
these interventions provide the essential support needed for the body to 
eliminate toxins at the cellular level, ensuring our cells are fully equipped to 
manage and process harmful substances.

Detoxification Protocol

Disclaimer: The information provided herein is intended solely for educational purposes, aimed at healthcare 
practitioners. It is not meant to be construed as medical advice, diagnosis, or treatment for individuals. Always 
consult a credentialed healthcare professional before making decisions related to health or nutrition practices. 
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PRODUCT CLINICAL OBJECTIVE DOSING RECOMMENDATIONS

Phospholipid 
Complex (PC)

Balance Oil

E-Lyte

ReMineralize

BodyBio Detoxification Protocol - Phase 1

1-2 TBSP in divided doses.

Start low and slow. It may take 6-8 weeks 
to work up to a therapeutic dose.

1-2 TBSP in divided doses.

Best used as a drizzle over food, 
used in salad dressings, pestos, 
or mixed into smoothies.

1 capful per 8 oz of water. 

Recommended to take 2-4 capfuls per day.

½ tsp (or 40 drops)

Begin with 10 drops diluted in water 
each day for the first week. Then, 
increase the dosage by 10 drops each 
week until reaching 40 drops per day.

Promote Cellular Membrane Integrity*

Enhance Liver Detoxification*

Strengthen Gut Barrier*

Reduce Cellular Toxin Load*

Promote Cellular Membrane Integrity*

Support Ideal Omega-6 
to Omega-3 Ratio*

Enhance Intracellular Signaling*

Boost Cell-To-Cell Communication*

Maintain Proper Fluid Balance*

Enhance Kidney Function*

Facilitate the Transport of Nutrients Into 
Cells and the Removal of Waste Products*

Serve as Cofactor for 
Detoxification Pathways*

Reduce Heavy Metal Toxin Load*

Maintain Proper Fluid Balance*

Enhance Kidney Function*

Facilitate the Transport of Nutrients Into 
Cells and the Removal of Waste Products*

Serve as Cofactor for 
Detoxification Pathways*

Reduce Heavy Metal Toxin Load*

https://hcp.bodybio.com/products/bodybio-pc-phosphatidylcholine?variant=35699178373276
https://hcp.bodybio.com/products/bodybio-balance-oil?variant=35699198787740
https://hcp.bodybio.com/products/e-lyte-balanced-electrolyte-concentrate
https://hcp.bodybio.com/products/remineralize-power-your-cells-with-macro-trace-minerals?_pos=1&_sid=0946412f1&_ss=r
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PRODUCT

PRODUCT

CLINICAL OBJECTIVE

CLINICAL OBJECTIVE

DOSING
RECOMMENDATIONS

DOSING
RECOMMENDATIONS

SPECIAL 
CONSIDERATIONS

SPECIAL 
CONSIDERATIONS

Butyrate

Liposomal 
Glutathione

TUDCA

BodyBio Detoxification Protocol - Phase 2

BodyBio Detoxification Protocol - Phase 3

2-4 capsules daily 
with food.

Start with 1 capsule and 
work up to 2-4 capsules 
if well tolerated.

2-4 capsules with 
or without food.

Continue Phase 1. 

Phase 2 is optional, 
but strongly 
recommended for 
individuals with 
irregular bowel 
movements, as  
Butyrate improves 
gut motility and 
supports healthy 

Continue Phase 
1 and Phase 2. 

Begin after the 
patient has been 
stable on Phase 1 
and Phase 2 for at 
least 4-6 weeks.

Continue Phase 1.

Phase 2 is optional, 
but strongly 
recommended for 
individuals with 
sluggish bile, a 
history of gallstones, 
or those who 
have undergone 
gallbladder removal, 
as TUDCA plays 
a crucial role in 
supporting bile flow.

2-4 capsules daily 
with a high-fat meal.

2 capsules with each 
meal if the patient no 
longer has a gallbladder.

Start with 1 capsule 
and work up to desired 
dosage if well tolerated.

Promote Bowel Regularity* 

Strengthen Gut Barrier*

Reduce Cellular (ER) Stress*

Ensure Proper Protein Folding*

Modulate Genes by Inhibiting 
Histone Deacetylase*

Support Phase 1 and Phase 
2 Liver Detoxification*

Reduce Cellular Toxin Load*

Powerful Antioxidant*

Protect Against Lipid Peroxidation*

Enhance Bile Flow and Fat Digestion*

Strengthen Gut Barrier*

Reduce Cellular (ER) Stress*

Ensure Proper Protein Folding*

Reduction of Liver Inflammation 
and Oxidative Stress*

Always consult with a healthcare professional before starting or changing any supplement regimen.

https://hcp.bodybio.com/products/butyrate
https://hcp.bodybio.com/products/tudca?_pos=1&_sid=0049d0375&_ss=r
https://hcp.bodybio.com/products/liposomal-glutathione
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Phase 1 – How Phospholipids Support 
the Body’s Detoxification Process
Phospholipids play an essential role in detoxification processes in the body 
due to their involvement in cellular membranes, the transport of toxins, and 
the functioning of various detoxifying organs like the liver. This role has 
been further emphasized by recent research, which highlights the powerful 
effects of phospholipid therapy on improving detoxification pathways.
In fact, one of the most compelling studies documenting these effects 
was published in 2022, showcasing the significant therapeutic potential of 
phospholipids in detoxification.

Nicolson et al. (2022) investigated the use of Membrane Lipid Replacement 
(MLR) with oral glycerolphospholipids in Gulf War veterans exposed to toxic 
chemicals, who often have limited treatment options for related symptoms. 
The study involved 20 male veterans diagnosed with Gulf War Illness 
(GWI), who took 6 grams of oral glycerolphospholipids daily for 6 months. 
Participants self-reported the severity of over 100 symptoms at various 
intervals. Of the 16 participants who completed the study, there were 
significant reductions in symptoms such as fatigue, pain, musculoskeletal 
issues, breathing difficulties, vision problems, sleep disturbances, balance 
issues, and gastrointestinal discomfort. The supplement was well 
tolerated, with no adverse effects. The results suggest that MLR with oral 
glycerolphospholipids could be a safe and effective approach to alleviating 
multiple symptoms in chemically exposed veterans.

1. Structural Role in Cell Membranes 
Phospholipids make up the core structure of 
cellular membranes, forming the phospholipid 
bilayer, which is critical for the proper 
functioning of all cells in the body. The flexible, 
fluid nature of the phospholipid bilayer helps 
maintain cellular integrity and allows for 
optimal membrane fluidity. This is crucial for 
the effective transport of substances, such as 
enzymes and detoxifying agents, across the 
membrane. The flexibility of the membrane is 

particularly vital for the effective operation of liver and kidney cells, which 
play key roles in metabolizing and detoxifying various substances.

To better understand how phospholipids contribute to this process, below  
is an overview of the main mechanisms by which they facilitate detoxification.
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2. Sequestration of Fat-Soluble Toxins
Phospholipids have been shown to gradually and safely eliminate fat-
soluble toxins, which are often bound to cellular and organelle membranes. 
This process is believed to occur through a bulk flow or mass action 
mechanism, where fat-soluble toxins are slowly sequestered into small 
glycerolphospholipid (fat) droplets. These droplets are then transported 
out of cells and tissues, ultimately delivering them to the gastrointestinal 
system for elimination.

3. Enhance Liver Detoxification
The liver is the central organ responsible for detoxification, and 
phospholipids are essential to its function. Liver cells rely on phospholipids 
in several ways to support and enhance various detoxification pathways:

The liver’s detoxification process relies on a variety of enzymes, such as 
cytochrome P450, which are embedded in the membranes of organelles, 
particularly the smooth endoplasmic reticulum. Phospholipids play a vital 
role in preserving the structural integrity of these membranes, ensuring that 
the enzymes function efficiently. These enzymes facilitate the breakdown 
of toxins, drugs, and metabolic waste, making it easier for the body to 
eliminate them.

Phosphatidylcholine is also one of the main components of bile and is 
needed for bile production, which occurs in the liver. Bile is essential for 
digestion and also helps regulate cholesterol metabolism while aiding in  
the breakdown of fat-soluble toxins to promote their elimination through 
the gastrointestinal tract.

4. Strengthen the Gut Barrier
Phospholipids, especially phosphatidylcholine, play a critical role in 
strengthening the gut barrier, as they are a major component of the gut 
mucosa. The gut mucosa protects the body from harmful substances like 
toxins, pathogens, and waste while allowing the absorption of essential 
nutrients. Phospholipids also help maintain the integrity and fluidity of the 
cell membranes in the gut lining.

By supporting the structural stability of gut epithelial cells, phospholipids 
reduce the leakage of harmful substances into the bloodstream, a 
condition known as pathogenic intestinal permeability, or “leaky gut.”  
This is especially crucial for detoxification, as a weakened gut barrier  
can allow toxins and waste to enter the bloodstream, putting additional 
strain on the liver and other detoxifying organs.
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Phase 1 – Macro and Trace Minerals 
and Their Role in Detoxification
Macrominerals (such as magnesium, calcium, chloride, potassium,  
and sodium) and trace minerals (like zinc, selenium, copper, manganese, 
and iron) are essential nutrients needed in small quantities for a variety 
of biochemical processes to function properly. These minerals play key 
roles in detoxification by supporting detoxification enzymes, maintaining 
fluid balance, protecting against oxidative stress, and assisting in the 
metabolism and elimination of toxins.

Deficiencies in any of these minerals can impair detoxification, increase 
oxidative stress, and reduce the body’s ability to eliminate toxins 
effectively, leading to a buildup of harmful substances in tissues and 
potentially causing long-term health problems. Therefore, maintaining a 
balanced intake of both macro and trace minerals is essential for optimal 
detoxification and overall health.

A note about heavy metal toxicity
It is important to recognize that essential minerals and many heavy 
metals share common binding sites in body tissues and cells, creating 
competition for these sites. For instance, a deficiency in zinc can result 
in the substitution of the toxic metal cadmium. Similarly, insufficient 
magnesium levels may facilitate the accumulation of toxic metals such as 
aluminum, arsenic, cadmium, lead, mercury, and nickel. Toxicity from heavy 
metals occurs when these harmful substances compete with and displace 
essential minerals, disrupting normal cellular functions.

Conversely, when essential minerals are present in optimal amounts and 
proper ratios, they can help displace heavy metals from cellular binding 
sites into the bloodstream. From there, these metals are transported to the 
liver and kidneys for detoxification and excretion.

To support the body’s detoxification processes, daily supplementation with 
liquid minerals is a highly effective strategy for defending against heavy 
metal toxicity. However, when working with particularly sensitive individuals, 
it is recommended to start with a reduced dosage to minimize the risk of a 
Herxheimer reaction or other detoxification symptoms.
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Macrominerals and Their Role in Detoxification
       Magnesium (Mg) 
Magnesium is involved in hundreds of enzyme systems, including those 
responsible for detoxifying the body. Specifically, it acts as a cofactor for 
enzymes involved in the Phase I and Phase II detoxification pathways. 
Magnesium is also crucial for the synthesis and function of glutathione, 
one of the body’s most powerful antioxidants and detoxifiers. In addition, 
it helps in cellular energy (ATP) production, which is required for active 
detoxification processes, such as the pumping out of waste from cells. 
Magnesium also plays a critical role in protecting the body from the 
toxic effects of heavy metals, such as mercury, lead, and cadmium, by 
supporting their neutralization and excretion.

Magnesium deficiency can impair detoxification by reducing the efficiency 
of detoxifying enzymes and antioxidant systems. It can also compromise 
the body’s ability to handle heavy metal toxicity. Additionally, magnesium 
deficiency may lead to constipation, hindering the elimination of waste and 
toxins via the digestive tract.

       Calcium (Ca) 
Calcium plays a role in cellular signaling, including activating certain 
enzymes involved in detoxification. For example, calcium helps activate 
enzymes like calcium-dependent phospholipase A2, which is involved in 
inflammatory pathways and the breakdown of fat-soluble toxins. Calcium 
also helps maintain cellular integrity and regulates membrane stability, 
which is critical during detoxification as cells process and expel waste. 



 |  9 

Low calcium levels can affect the function of detoxifying enzymes, disturb 
cellular processes, and increase oxidative stress. Additionally, calcium 
imbalance can disrupt the blood-brain barrier, potentially allowing toxins to 
enter the brain.

       Chloride (Cl)  
Chloride plays an important role in the body’s detoxification processes 
by supporting acid-base balance, facilitating toxin transport across cells, 
and aiding in the elimination of waste. As an essential component of 
hydrochloric acid (HCl), chloride is vital for digestion, helping to activate 
digestive enzymes, break down food, and destroy harmful pathogens. 
Additionally, chloride works with sodium to maintain kidney function, 
ensuring the efficient filtration and excretion of water-soluble toxins.  

A chloride deficiency can disrupt several key aspects of detoxification, 
including enzyme activity, acid-base balance, digestion, and kidney 
filtration, ultimately hindering the body’s ability to neutralize and eliminate 
harmful substances effectively.

       Potassium (K)  
Potassium is crucial for maintaining fluid balance and electrolyte levels, 
helping the kidneys filter and eliminate toxins more efficiently. It also plays 
a key role in transporting nutrients and waste products into and out of 
cells, aiding in toxin removal through urine. Additionally, potassium supports 
acid-base balance, which is vital for the proper functioning of detoxification 
enzymes.

Potassium deficiency can lead to poor kidney function, impaired fluid 
balance, and decreased efficiency of toxin elimination through the urine.

       Sodium (Na) 
Sodium is essential for maintaining blood pressure and fluid balance. 
It helps ensure the kidneys operate efficiently, filtering toxins from the 
bloodstream and eliminating them through urine.

Sodium deficiency can lead to dehydration, poor kidney filtration, and 
an inability to remove waste efficiently. It may also cause hyponatremia, 
disrupting cellular processes and fluid balance.
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Trace Minerals and Their Role in Detoxification
       Zinc (Zn) 
Zinc is a pivotal cofactor for several enzymes involved in detoxification, 
including those in Phase I (cytochrome P450 enzymes) and Phase II 
detoxification (like glutathione S-transferase). These enzymes help 
metabolize and neutralize toxins. Zinc also supports antioxidant defense 
by being part of the enzyme superoxide dismutase (SOD), which breaks 
down reactive oxygen species (ROS) and protects cells from oxidative 
damage during detoxification. Additionally, zinc plays a key role in the 
body’s defense against heavy metals by supporting the detoxification and 
excretion of toxic metals such as lead, mercury, and cadmium.

Zinc deficiency can impair detoxification by reducing the effectiveness of 
detoxifying enzymes and antioxidants, leading to oxidative damage and 
toxin accumulation.

       Selenium (Se) 
Selenium is a component of the enzyme glutathione peroxidase, which 
is involved in neutralizing ROS and dampening oxidative damage during 
detoxification. Selenium also helps detoxify heavy metals, like mercury, 
arsenic, and cadmium, by binding with them and facilitating their excretion 
or reducing their toxicity. Lastly, it supports liver detoxification by enhancing 
the activity of enzymes involved in Phase I and Phase II detoxification 
processes.

A selenium deficiency can reduce antioxidant activity, impair heavy metal 
excretion, and increase oxidative stress during the detoxification process.

       Copper (Cu) 
Copper is a cofactor for several enzymes involved in antioxidant defense 
and detoxification, such as SOD, which reduces oxidative stress by 
converting superoxide radicals into less harmful molecules. Copper also 
supports the function of the liver, which is the body’s primary detoxifying 
organ.

Copper deficiency can impair antioxidant defenses, reduce the efficiency 
of detoxifying enzymes, and negatively affect liver function, leading to 
reduced detoxification capacity.

       Manganese (Mn) 
Manganese is an important cofactor for superoxide dismutase (SOD), 
specifically manganese SOD (MnSOD), an antioxidant located in the 
mitochondria that helps protect cells from oxidative stress generated 
during detoxification. Manganese also supports the function of detoxifying 
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enzymes in the liver, helping to process and eliminate toxins.

Manganese deficiency can impair antioxidant defenses, increase oxidative 
stress, and reduce detoxification efficiency.

      Iron (Fe) 
Iron is essential for the function of cytochrome P450 enzymes, which play 
a key role in Phase I detoxification. These enzymes metabolize a wide 
range of toxins, including drugs, alcohol, and environmental pollutants. Iron 
is pivotal for oxygen transport to cells, a crucial step that supports cellular 
metabolism and energy production during detoxification.

Iron deficiency can compromise the function of detoxification enzymes and 
disrupt cellular energy production, leaving the body struggling to meet the 
increased energy demands necessary for efficient detoxification.
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Phase 2 – Chemical Chaperones 
Impact on Detoxification
Chemical chaperones like butyrate and TUDCA (tauroursodeoxycholic acid) 
play essential roles in toxin elimination and protein homeostasis. They assist 
in the processing and elimination of toxic substances and act as molecular 
“helpers” that support proper folding and function of proteins, protecting 
cells from stress. These molecules are often involved in managing 
endoplasmic reticulum (ER) stress, which is a critical factor in detoxification 
and overall cellular health.

Let’s take a closer look at butyrate and TUDCA, their mechanisms of  
action, and their roles as chemical chaperones, as both compounds  
play crucial, yet distinct, roles in supporting the body’s ability to eliminate 
harmful substances. 

 Butyrate  (Short-Chain Fatty Acid)
Butyrate is a short-chain fatty acid primarily produced by gut bacteria in 
the colon through the fermentation of dietary fibers, particularly resistant 
starch and certain types of soluble fiber. It has several beneficial effects on 
metabolism, immune function, and detoxification. 

Butyrate is especially recommended for individuals with irregular bowel 
movements, as it improves gut motility and supports healthy colon function. 
For those experiencing constipation or loose stools, butyrate helps 
optimize the gut microbiota by promoting the growth of beneficial bacteria 
that support regular bowel movements. Supplementing with butyrate can 
ultimately restore digestive regularity and enhance overall gut health.

1. Digestive and Microbiome Health: Butyrate is the primary energy 
source for colonocytes, the cells lining the colon, and plays a crucial 
role in maintaining the integrity of the intestinal barrier. By providing 
energy to these cells, butyrate helps support the strength and function 
of the intestinal lining, reducing the leakage of harmful substances, 
such as endotoxins, pathogens, and undigested food particles, into the 
bloodstream—a condition known as pathogenic intestinal permeability 
or “leaky gut.” This barrier is essential for protecting the body from 
systemic toxicity and inflammation. Additionally, butyrate directly supports 
detoxification by promoting regular elimination through the digestive 
system. It aids in the removal of waste and toxins via bile excretion and 
stool elimination, optimizing the body’s ability to expel harmful substances. 
Butyrate also supports a healthy gut microbiota, fostering the growth of 
beneficial bacteria that assist in breaking down and eliminating toxins.
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2. Protection from ER Stress: Butyrate helps alleviate ER stress by acting 
as a chemical chaperone, aiding the cell in managing misfolded proteins 
that accumulate during detoxification. The ER is essential for protein 
synthesis and folding, and when overloaded, can trigger premature cell 
death (apoptosis). Butyrate supports the ER by reducing protein misfolding, 
ensuring that essential proteins—such as detoxification enzymes like 
glutathione-S-transferase—are correctly folded and functional. This 
enhances the efficiency of detoxification pathways.

3. Regulation of Gene Expression: Histones are proteins that help organize 
and package DNA within the cell nucleus, playing a key role in gene 
regulation by controlling how tightly or loosely DNA is wound around them. 
Histone deacetylases (HDACs) are enzymes that remove acetyl groups 
from histones, which tightens DNA binding and restricts gene transcription. 
Butyrate acts as an HDAC inhibitor, promoting histone acetylation. This 
process relaxes the chromatin structure, expanding the regions of DNA 
available for transcription and enabling the activation of genes involved 
in detoxification, antioxidant defense, and immune response. As a 
result, butyrate enhances the body’s ability to neutralize toxins, reduce 
inflammation, and support overall cellular health.

In fact, a fascinating 2017 study explored the use of sodium butyrate to 
protect honeybees, essential for global agriculture but threatened by 
pesticide exposure. It was found that butyrate upregulated genes involved 
in detoxification and immune defense, boosting honeybee tolerance to the 
pesticide imidacloprid and enhancing their response to parasitic and viral 
infections. The findings suggest that HDAC inhibitors like butyrate could 
improve honeybee health and offer a potential solution to pesticide- and 
pathogen-related challenges in beekeeping.
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 TUDCA   (Tauroursodeoxycholic Acid):
TUDCA (Tauroursodeoxycholic acid) is a secondary bile acid, derived from 
ursodeoxycholic acid (UDCA), which naturally occurs in small amounts in 
the body. It has been extensively studied for its protective effects against 
ER stress, particularly in liver cells.

TUDCA is strongly recommended for individuals with sluggish bile, a history 
of gallstones, or those who have undergone gallbladder removal, as it plays 
a crucial role in supporting bile flow. By improving the flow of bile, TUDCA 
enhances fat digestion and aids in the body’s detoxification processes by 
helping eliminate fat-soluble toxins.

1. Bile Flow Regulation and Toxin Elimination: TUDCA plays a pivotal role 
in enhancing bile flow, which is vital for the body’s ability to eliminate fat-
soluble toxins, such as heavy metals and environmental chemicals. Bile is 
a digestive fluid produced by the liver that helps break down and absorb 
fats while also playing a key role in detoxifying the body. Fat-soluble toxins, 
including heavy metals like mercury and lead, as well as environmental 
chemicals such as pesticides and industrial pollutants, are difficult for 
the body to excrete because they are not water-soluble. TUDCA helps 
address this challenge by emulsifying these toxins—meaning it breaks 
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them down into smaller, more manageable molecules. This process makes 
the toxins easier to transport through the bile ducts into the small intestine, 
where they can be eliminated from the body, mainly through the stool. By 
improving bile flow and enhancing its ability to emulsify and carry these 
fat-soluble toxins, TUDCA helps reduce their accumulation in the liver 
and bloodstream, thereby supporting the body’s natural detoxification 
pathways.

2. Protection from ER Stress: TUDCA offers significant protection from 
ER stress. Like butyrate, TUDCA acts as a chemical chaperone, helping 
to protect cells from the harmful effects of misfolded proteins that can 
accumulate in the ER during cellular stress, including that induced by the 
detoxification process. By improving protein folding within the ER, TUDCA 
can extend the lifespan of the cell. This is particularly beneficial for liver 
cells, which are under constant stress due to their role in detoxifying the 
body from both internal metabolic by-products and external toxins, a 
process that can lead to the accumulation of misfolded proteins.

3. Reduction of Liver Inflammation and Oxidative Stress: TUDCA has 
been shown to have profound anti-inflammatory and antioxidant effects.  
In fatty liver disease, where inflammation is a key driver of progression 
to non-alcoholic steatohepatitis (NASH) and fibrosis, TUDCA helps to 
modulate inflammatory pathways. It reduces the production of pro-
inflammatory cytokines and helps protect liver cells from oxidative stress, 
which can lead to cellular damage and fibrosis (scarring) or cirrhosis, a late-
stage condition where the liver is severely damaged.

In fact, a 2017 mouse study found that TUDCA supplementation (10 mg/
kg/day) significantly reduced liver fibrosis and slightly improved liver 
damage, as indicated by lowered AST/ALT levels. Additionally, TUDCA 
downregulated pro-apoptotic gene and protein expressions, suggesting 
that its positive effects on liver fibrosis may result from reduced ER stress 
and a suppression of inflammatory cytokines.
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Phase 3 – The Critical Importance of 
Glutathione in Detoxification
Glutathione is the body’s master antioxidant and detoxifier. It is a small 
tripeptide composed of the amino acids glutamine, cysteine, and glycine. 
This powerful agent is crucial in neutralizing toxins, supporting the body’s 
antioxidant defenses, and assisting the liver in processing and  
eliminating toxins.

To better understand how glutathione supports these functions, clinical 
studies offer valuable insight. For example, in a small, open-label study, 
seven healthy individuals took 750 mg of liposomal glutathione twice daily 
for 30 days. Blood mercury, creatinine, and bilirubin levels were measured 
at both baseline and after the 30-day period. The findings were promising: 
bilirubin, a key marker of liver health, significantly decreased in three of 
the participants, while it remained unchanged in the fourth. Additionally, 
creatinine levels, which indicate kidney function, improved in three out of 
the four individuals. Blood mercury levels also showed a notable decrease, 
dropping by an average of 39% over the study period.

These findings highlight glutathione’s effectiveness in supporting 
detoxification and overall liver and kidney function. To further explore its 
role, let’s dive into a detailed explanation of how glutathione contributes to 
the body’s detoxification mechanisms.
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      Phase I and Phase II Liver Detoxification
The liver is the primary organ responsible for detoxification, and glutathione 
plays a pivotal role in both phases of the liver detoxification process:

Phase I Detoxification: In Phase I of detoxification, enzymes like 
cytochrome P450 oxidize toxins, transforming them into more water-
soluble compounds that are easier to eliminate. This process, however, 
can oftentimes generate ROS and free radicals, which glutathione can help 
neutralize to reduce cellular damage.

Phase II Detoxification: The Phase II detoxification process involves 
a series of reactions to make Phase I toxins even more water-soluble, 
facilitating their excretion through urine or bile. One of the key reactions in 
Phase II is glutathione conjugation, where glutathione is added to toxins 
(through an enzyme called glutathione S-transferase). This helps the body 
neutralize and prepare the toxins for elimination.

• Detoxification of Heavy Metals and Toxins: Heavy metals, like mercury 
and arsenic, can be detoxified via glutathione conjugation. By binding 
with these metals, glutathione helps transport them to the kidneys and 
liver for excretion.

• Drug Metabolism: Many pharmaceutical drugs are detoxified by 
glutathione conjugation, which facilitates their breakdown and removal 
from the body.

• Metabolic Waste Products: The body also generates waste products 
during normal metabolic processes, such as the breakdown of old 
red blood cells or the metabolism of hormones and neurotransmitters. 
Glutathione is involved in processing and eliminating these by-products.

      Antioxidant Defense and Free Radical Scavenging
Glutathione plays a central role in protecting cells from oxidative damage, 
especially during detoxification. As the liver processes toxins such as 
alcohol, drugs, and environmental pollutants, it generates ROS that can 
damage cellular components like proteins, lipids, and DNA. This oxidative 
stress can lead to inflammation and increase the risk of chronic diseases. 
Glutathione neutralizes these free radicals by donating electrons, 
converting them into stable, non-reactive molecules, thus mitigating cellular 
damage and supporting overall detoxification efforts.

Beyond its role in the liver, glutathione also helps maintain the health of 
other organs, including the kidneys. After the liver processes toxins, waste 
products, especially water-soluble ones, are filtered through the kidneys. 

1

2
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Here, glutathione continues to protect kidney cells from oxidative stress, 
ensuring that the kidneys can efficiently filter and excrete toxins in the urine.

In addition to its direct antioxidant action, glutathione enhances the 
effectiveness of other antioxidants, such as vitamins C and E, by 
regenerating them. This synergistic action ensures that the body’s 
antioxidant defenses remain strong and capable of protecting cells from 
oxidative damage.

      Protect Against Lipid Peroxidation
Glutathione plays a vital role in protecting cells from oxidative damage 
by mitigating lipid peroxidation, a process where ROS damage cell 
membranes. This antioxidant function is particularly important when 
combined with phospholipid and essential fatty acid therapies, as these 
therapies are most effective when the integrity of their delicate structures 
is preserved. By neutralizing ROS, glutathione helps maintain the structure 
and function of phospholipids and essential fatty acids, ensuring their 
proper integration into cell membranes and supporting overall cellular 
health. This synergy amplifies the therapeutic benefits of fatty acid 
supplementation, particularly in conditions characterized by oxidative stress 
and membrane damage.

A Word About Binders
Binders, commonly used in detoxification protocols to sequester and 
remove toxins, can inadvertently disrupt the body’s lipid profile, especially 
when lipid replacement therapy is being utilized to support cellular health. 
Binders are non-specific and can bind not only toxins but also essential 
lipids, including phospholipids such as phosphatidylcholine. These lipids 
are critical for cellular membrane repair, mitochondrial function, and overall 
cellular integrity. By depleting lipid stores, binders can hinder the body’s 
ability to restore optimal membrane fluidity and functionality, counteracting 
the benefits of lipid replacement therapy. Excessive binding of lipids also 
interferes with bile acid recycling, further exacerbating lipid imbalances and 
impacting cholesterol metabolism. 

For individuals aiming to rebuild and stabilize cellular health through lipid 
replacement therapy, the use of binders should be carefully monitored by 
an experienced healthcare practitioner to avoid unintended depletion of 
these vital molecules.

3

*These statements have not been evaluated by by the Food and Drug Administration. 
This product is not intended to diagose, treat, cure or prevent any disease.



 |  19 

Phospholipid Complex (PC):

Chen M, Huang H, Zhou P, et al. Oral 
phosphatidylcholine improves intestinal 
barrier function in drug-induced liver 
injury in rats. Gastroenterol Res Pract. 
2019;2019:8723460.

Kidd, PM. Phosphatidylcholine: a superior 
protectant against liver damage. Alternative 
Medicine Review: a Journal of Clinical 
Therapeutic 1(4):258-274.

Nicolson GL, Ash ME. Lipid Replacement 
Therapy: a natural medicine approach 
to replacing damaged lipids in cellular 
membranes and organelles and 
restoring function. Biochim Biophys Acta. 
2014;1838(6):1657-1679.

Nicolson GL, Breeding PC. Membrane lipid 
replacement with glycerolphospholipids 
slowly reduces self-reported symptom 
severities in chemically exposed gulf war 
veterans. IJTM. 2022;2(2):164-173.

Essential Fatty Acids:

Simopoulos AP. Importance of the 
omega-6/omega-3 balance in health and 
disease: evolutionary aspects of diet. World 
Rev Nutr Diet. 2011;102:10-21.

Simopoulos AP. The importance of the 
omega-6/omega-3 fatty acid ratio in 
cardiovascular disease and other chronic 
diseases. Exp Biol Med (Maywood). 
2008;233(6):674-688.

Yehuda S, Rabinovitz S, Carasso RL, 
Mostofsky DI. The role of polyunsaturated 
fatty acids in restoring the aging 
neuronal membrane. Neurobiol Aging. 
2002;23(5):843-853.

Yehuda S, Carasso RL. Modulation 
of learning, pain thresholds, and 
thermoregulation in the rat by preparations 
of free purified alpha-linolenic and linoleic 
acids: determination of the optimal omega 
3-to-omega 6 ratio. Proc Natl Acad Sci U S 
A. 1993;90(21):10345-10349.

Electrolytes/Minerals:

C. Gupta U, C. Gupta S. Heavy metal 
toxicity in humans and its preventive and 
control measures. Current Nutrition & Food 
Science. 2011;7(4):221-231.

Holley AK, Bakthavatchalu V, Velez-Roman 
JM, St. Clair DK. Manganese superoxide 
dismutase: guardian of the powerhouse. 
IJMS. 2011;12(10):7114-7162.

Jo SM, Nam J, Park S yeon, et al. Effect 
of mineral-balanced deep-sea water on 
kidney function and renal oxidative stress 
markers in rats fed a high-salt diet. IJMS. 
2021;22(24):13415.

Lewandowski Ł, Kepinska M, Milnerowicz 
H. The copper-zinc superoxide dismutase 
activity in selected diseases. Eur J Clin 
Investigation. 2019;49(1):e13036.

Seifter JL. Body fluid compartments, cell 
membrane ion transport, electrolyte 
concentrations, and acid-base balance. 
Seminars in Nephrology. 2019;39(4):368-
379.

Zheltova AA, Kharitonova MV, Iezhitsa 
IN, Spasov AA. Magnesium deficiency 
and oxidative stress: an update. BioMed. 
2016;6(4):20.

Butyrate:

Davie JR. Inhibition of histone deacetylase 
activity by butyrate. J Nutr. 2003;133(7 
Suppl):2485S-2493S.

Engin F, Hotamisligil GS. Restoring 
endoplasmic reticulum function by 
chemical chaperones: an emerging 
therapeutic approach for metabolic 
diseases. Diabetes Obesity Metabolism. 
2010;12(s2):108-115.

Hu YT, Wu TC, Yang EC, Wu PC, Lin PT, Wu 
YL. Regulation of genes related to immune 
signaling and detoxification in Apis mellifera 
by an inhibitor of histone deacetylation. Sci 
Rep. 2017;7(1):41255.

Nicese MN, Bijkerk R, Van Zonneveld AJ, 
Van den Berg BM, Rotmans JI. Sodium 
butyrate as key regulator of mitochondrial 
function and barrier integrity of human 
glomerular endothelial cells. Int J Mol Sci. 
2023;24(17):13090.

Perlmutter DH. Chemical chaperones: a 
pharmacological strategy for disorders of 
protein folding and trafficking. Pediatr Res. 
2002;52(6):832-836.

Plöger S, Stumpff F, Penner GB, et al. 
Microbial butyrate and its role for barrier 
function in the gastrointestinal tract. Ann N 
Y Acad Sci. 2012;1258:52-59.

Załęski A, Banaszkiewicz A, Walkowiak J. 
Butyric acid in irritable bowel syndrome. Prz 
Gastroenterol. 2013;8(6):350-353.

TUDCA:

Kusaczuk M. Tauroursodeoxycholate-bile 
acid with chaperoning activity: molecular 
and cellular effects and therapeutic 
perspectives. Cells. 2019;8(12):1471.

Luo L, Zhao Y, Zhang G, et al. 
Tauroursodeoxycholic acid reverses 
dextran sulfate sodium-induced colitis in 
mice via modulation of intestinal barrier 
dysfunction and microbiome dysregulation. 
J Pharmacol Exp Ther. 2024;390(1):116-124.

Lu Q, Jiang Z, Wang Q, Hu H, Zhao G. 
The effect of Tauroursodeoxycholic acid 
(TUDCA) and gut microbiota on murine 
gallbladder stone formation. Ann Hepatol. 
2021;23:100289.

Pan XL, Zhao L, Li L, et al. Efficacy and 
safety of tauroursodeoxycholic acid in 
the treatment of liver cirrhosis: a double-
blind randomized controlled trial. J 
Huazhong Univ Sci Technolog Med Sci. 
2013;33(2):189-194.

Paridaens A, Raevens S, Devisscher L, 
et al. Modulation of the unfolded protein 
response by tauroursodeoxycholic acid 
counteracts apoptotic cell death and 
fibrosis in a mouse model for secondary 
biliary liver fibrosis. IJMS. 2017;18(1):214.

Song M, Zhang F, Fu Y, et al. 
Tauroursodeoxycholic acid (Tudca) 
improves intestinal barrier function 
associated with TGR5-MLCK pathway and 
the alteration of serum metabolites and 
gut bacteria in weaned piglets. J Anim Sci 
Biotechnol. 2022;13(1):73.

Glutathione:

Dasari S, Ganjayi MS, Yellanurkonda P, 
Basha S, Meriga B. Role of glutathione 
S-transferases in detoxification of 
a polycyclic aromatic hydrocarbon, 
methylcholanthrene. Chemico-Biological 
Interactions. 2018;294:81-90.

Fujioka K, Casida JE. Glutathione 
S-transferase conjugation of 
organophosphorus pesticides yields 
S-phospho-, S-aryl-, and S-alkylglutathione 
derivatives. Chem Res Toxicol. 
2007;20(8):1211-1217.

Hayes JD, McLellan LI. Glutathione and 
glutathione-dependent enzymes represent 
a co-ordinately regulated defence against 
oxidative stress. Free Radical Research. 
1999;31(4):273-300.

Jozefczak M, Remans T, Vangronsveld J, 
Cuypers A. Glutathione is a key player in 
metal-induced oxidative stress defenses. 
Int J Mol Sci. 2012;13(3):3145-3175.

McCray PB, Gibson DD, Fong KL, 
Hornbrook KR. Effect of glutathione 
peroxidase activity on lipid peroxidation in 
biological membranes. Biochim Biophys 
Acta. 1976;431(3):459-468.

Pizzorno J. Glutathione! Integr Med 
(Encinitas). 2014;13(1):8-12.

Wu G, Lupton JR, Turner ND, Fang YZ, 
Yang S. Glutathione metabolism and its 
implications for health. The Journal of 
Nutrition. 2004;134(3):489-492.

REFERENCES



 |  20 

bodybio.com

https://bodybio.com/



