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Glutathione Synthesis and Overview

Glutathione (GSH) is a tripeptide comprised of the amino 
acids: Glycine, Cysteine, and Glutamic acid.  

Most GSH is made in liver and kidneys for their own 
purposes (synthesizing some Cysteine from 
transsulfuration pathway that converts homocysteine 
into cystathionine and then to Cysteine using vitamin B6 
as a cofactor).

Reference:

Aoyama, K. Glutathione in the Brain. Int. J. Mol. Sci. 2021, 22, 5010. https://doi.org/10.3390/ijms22095010

https://doi.org/10.3390/ijms22095010


• Some GSH in liver is released systemically, but it is decomposed in the 
blood, with the result that the blood GSH concentrations 
(approximately 2 to 20 M) are hundreds to thousands of times lower 
than in liver.  

• In addition, GSH cannot directly enter the brain due to the existence 
of the blood-brain barrier (BBB). However, high dose IV glutathione 
can cross the BBB, and has shown benefit in PD 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684116/). 

Reference:

Aoyama, K. Glutathione in the Brain. Int. J. Mol. Sci. 2021, 22, 5010. https://doi.org/10.3390/ijms22095010

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684116/
https://doi.org/10.3390/ijms22095010


• The 2021 review indicates that extracellular GSH cannot be 
directly transported into the cells, and thus the three amino 
acids used as substrates for GSH synthesis are taken up into 
the cells via transporters, enabling intracellular GSH synthesis 
to occur. However, Some reports suggest that some GSH can 
be taken up by many body cells to some degree. 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684116/). 

• Cysteine concentration is much lower than those of 
Glutamate or Glycine under physiological conditions, 
suggesting that the Cysteine availability is a key rate- limiting 
step for GSH synthesis

Reference:

Aoyama, K. Glutathione in the Brain. Int. J. Mol. Sci. 2021, 22, 5010. https://doi.org/10.3390/ijms22095010

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4684116/
https://doi.org/10.3390/ijms22095010


Rate-limiting step in glutathione synthesis is usually availability of L-Cysteine, 
although decreased activity of Glutamate-Cysteine Ligase enzyme (Glu-Cys Ligase) 
can be a factor in some genetic cases.
Aoyama, K. Glutathione in the Brain. Int. J. Mol. Sci. 2021, 22, 5010. https://doi.org/10.3390/ijms22095010

https://doi.org/10.3390/ijms22095010


•At cellular level GSH functions as a water-soluble 
antioxidant and is directly involved in specific 
detoxification reactions that protect the body against 
various dangerous substances. (1)

•Glutathione is the most abundant cellular thiol and acts 
as the major antioxidant defense mechanism in all 
mammalian cells by neutralizing toxic peroxides (e.g., 
hydrogen peroxide –HOOH - formed from oxygen 
metabolism). 



During Oxidative Phosphorylation some leakage of 
Hydrogen Electrons out of Membrane forming Superoxide 
Anion (SO) and Hydrogen Peroxide (HP) – leading to 
Hydroxy Radicals, which are very damaging to Cell. SOD and 
GSH Neutralize SO and HP to decrease free radical damage 
to cell.



•Glutathione is consumed more rapidly and depleted 
upon ingestion of certain medications and 
environmental toxins that require detoxification or 
increase free radical intermediates or end-products. 

•Glutathione is also depleted in cases of chronic liver 
infection and HIV infection. 

• Evidence suggests that depletion of liver Glutathione 
stores below a critical threshold level (and in CD4 Cells) 
is the final event that triggers the conversion of HIV to 
the more ominous signs, symptoms and complications 
of AIDS.



• Unfortunately, glutathione supplements are not well absorbed from 
the intestinal tract. (5)  

• But supplementation with N-acetylcysteine (NAC), alpha–lipoic acid 
(ALA), silymarin flavonoid (from milk thistle) and L-glutamine, are 
proven methods to support and raise serum and tissue levels of 
glutathione. (we will see this research shortly)

• As well, higher tissue and blood levels of other antioxidants, 
including Vitamin C, Vitamin E and others helps to reduce 
Glutathione consumption and depletion, thus, preserving cellular 
Glutathione stores to some degree



Clinical Situations Where Increasing Glutathione Status is a Consideration

1. Aging – over 50 years of age (antioxidant, detoxification, immunity, brain 
health)- decline in GSH status in aging

2. Some Chronic Liver Conditions (i.e., NASH, Hepatitis-C, Drug or Alcohol-
induced liver damage etc.)

3. Especially in those using Acetaminophen

4. Polypharmacy

5. Combating Environmental Exposure to toxins, pollutants, carcinogens

6. Early to Moderate Stage Decline in Kidney Function

7. Parkinson’s Disease and Cerebellar Ataxia

8. Type 2 Diabetics and Prediabetics





https://prestigehealthbeauty.com.my/2020/06/01/glutathione-gsh-human-growth-hormone-hgh-are-central-for-our-immune-defence-against-viruses/

https://prestigehealthbeauty.com.my/2020/06/01/glutathione-gsh-human-growth-hormone-hgh-are-central-for-our-immune-defence-against-viruses/


Decline in Glutathione Peroxidase Activity with Age:
Journal of the American Heart Association 2016:
http://jaha.ahajournals.org/content/5/9/e003682

http://jaha.ahajournals.org/content/5/9/e003682


Glutathione Antioxidant Function and Recycling
• Glutathione exists in reduced (GSH) and oxidized (GSSG) states within 

our cells. 

• In the reduced state, the thiol group of cysteine is able to quench free 
radicals by donating a reducing equivalent (H++ e-). This includes 
quenching various reactive oxygen species (ROS) that are generated 
during the use of oxygen by our cells in aerobic metabolism. In 
donating an electron, glutathione itself becomes reactive, but readily 
reacts with another reactive (oxidized) glutathione to form glutathione 
disulfide (GSSG).

• This is possible due to the normally high concentration of glutathione 
in cells (up to 5 mM in the liver). GSH can be regenerated from GSSG by 
the enzyme glutathione reductase



Glutathione Reductase
• Oxidized Glutathione GSSH is 

converted back to Reduced 
Glutathione, which acts as an 
antioxidant, by Glutathione 
Reductase.

• But Glutathione Synthesis is 
increased in presence of cellular 
cysteine.

• Increased cellular cysteine occurs 
with help of Alpha lipoic acid –
which increases cystine uptake 
by cells and conversion of cystine 
to cysteine. 



• Cystine serves as a substrate for 
the cystine-glutamate antiporter.

• This transport system increases the 
concentration of cystine inside the cell. 
In this system,  cystine is transported in 
exchange for glutamate. Cystine is 
quickly reduced to cysteine 
intracellularly, which can be used to 
synthesize Glutathione

• Cysteine is more easily absorbed in the 
gut than cystine, so most supplements 
contain cysteine rather than cystine. 

• N-acetyl-cysteine (NAC) is better 
absorbed than other cysteine or cystine 
supplements. Thus, NAC 
supplementation raises intracellular 
cysteine and thus Glutathione Synthesis



Alpha-Lipoic Acid: The Master Recycler of Antioxidants

• Alpha-lipoic acid has been shown to be a potent antioxidant, and to 
regenerate through redox cycling other antioxidants like vitamin C 
and vitamin E and raises intracellular Glutathione levels.

Free Radical Biology and Medicine. Volume 22, Issues 1–2, 1997, Pages 359-378 
https://www.sciencedirect.com/science/article/abs/pii/S0891584996002699

• Alpha Lipoic acid appears to increase cellular glutathione by 
increasing cystine uptake by cells with conversion to cysteine, which 
increases glutathione synthesis. (α-LA treatment has been shown to increase Nrf2 nuclear 

localization and the transcription of Nrf2-mediated genes that promote glutathione biosynthesis via cystine 
import and cellular cysteine utilization)16,17

Nat Med 2017: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5656064/

https://www.sciencedirect.com/science/journal/08915849
https://www.sciencedirect.com/science/journal/08915849/22/1
https://www.sciencedirect.com/science/article/abs/pii/S0891584996002699
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5656064/#R16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5656064/#R17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5656064/


Alpha-Lipoic Acid (ALA) is Master Recycler of Antioxidants: Age-related decline in  ALA 
synthesis decreases antioxidant capacity of Vitamin E, CoQ10, Vitamin C, Glutathione 
and Thioredoxin- a cysteine-containing antioxidant enzyme found in all cells



Glutathione is also a cofactor for 
the enzyme Glutathione 
peroxidase, which is a critical 
cellular antioxidant and requires 
mineral selenium

Glutathione also helps maintain 
levels of ascorbate and tocopherol 
by acting as a reducing agent. 
Conversely, vitamin C and vitamin 
E supplementation can also help to 
spare glutathione depletion. 
((1,2,3,4,6,7,8,9, 21)





Glutathione and Detoxification

Glutathione conjugation is the primary mechanism of eliminating electrophilic 
(free radicals) xenobiotics (some of which are carcinogens) in the liver. 

Glutathione required for conjugation reactions and reduction reactions, 
catalyzed by glutathione S-transferase enzymes in the cytosol, microsomes, 
and mitochondria. The family of glutathione S- transferase enzymes are 
responsible for the quenching and detoxification of many environmental 
substances, including free radicals, peroxidized lipids, and xenobiotics (wide 
variety of environmental toxins, drugs and antibiotics).

In the modern world, the liver’s detoxification capacity can be easily 
overwhelmed, leading to GSH depletion and an accumulation of toxins and 
potentially dangerous by-products of drug and antibiotic metabolism, due to 
high level of exposure to these man-made compounds. (10,11,12,13,14)



Glutathione: Critical in Phase 1 and Phase 2 Detoxification

Note: Glutathione is required in 
Phase 1 Detoxification

Phase 2 Detoxification also requires 
Glutathione as a Conjugating agent 
for certain dangerous intermediates 
formed in Phase 1 Detoxification. 

Also note requirement of Glutamine, 
Cysteine, Glycine in Phase 2 
Detoxification, which also helps to 
increase Glutathione synthesis 
and/or preserve Glutathione cell 
concentrations



Glutathione, Acetaminophen Detoxification and Liver Failure

Glutathione participates in a non-enzymatic conjugation of N-acetyl-p-
benzoquinone imine (NAPQI), the reactive cytochrome P450- metabolite 
formed by acetaminophen that becomes toxic when GSH is depleted by an 
overdose of acetaminophen or its chronic use.

If NAPQI is permitted to build up in liver cells it reacts with cellular proteins, 
killing the cells via free radical damage in the process. As such, chronic use of 
acetaminophen is known to cause liver damage. This is largely due to the 
depletion of glutathione. 

Acetaminophen is the leading cause of drug-induced liver failure, of which, 
50% of cases involve individuals using the prescribed dosage.



The medical antidote for Acetaminophen overdose is an IV (or high-
dose oral administration) of N-acetyl cysteine (NAC), which quickly 
raises hepatic cell synthesis of Glutathione, helping to prevent 
further liver damage from the NAPQI intermediate.

Other drugs have been shown to deplete Glutathione as well, 
rendering liver cells susceptible to damage and death from various 
drug by-products. (16, 17)

As such, health practitioners should ensure that patients employ 
strategies to guard against drug-induced liver damage from 
medications, by teaching patients how to re-constitute their liver 
glutathione stores daily. (Example: Adeeva Ultimate GLX)



• Glutathione also converts fat-soluble toxins into water-soluble 
forms, so that they can be safely and efficiently eliminated by the 
body. 

• This helps prevent the accumulation in the body of various fat-
soluble toxins. 

• Glutathione is also needed for the detoxification of methylglyoxal, 
a toxin produced as a by-product of metabolism. (1,8)



Glutathione and Immune Function

Glutathione is necessary for maintaining immune mediated T-cell activation 
and phagocytosis, in addition to cellular and antibody mediated 
cytotoxicity. It is also required to maintain a normal balance between the T-
helper cell 1 (IL-2, IL-12, gamma-interferon) and the T-helper cell 2 (IL-6, IL-
4, tumor necrosis factor-alpha, IL-10, IL-1) cytokine response profile.

Plasma Glutathione levels in HIV-infected individuals, even in the 
asymptomatic state, have been found to be depressed as early as three 
weeks post-infection. Intracellular Glutathione levels in both infected CD4 
and CD8 lymphocyte subsets are also significantly depressed; levels from 
62-69 percent of normal have been found in the CD4 and CD8 lymphocytes 
of HIV and AIDS patients.



• Depletion of Glutathione of 10-40 percent is capable of 
completely inhibiting T-cell activation in vitro. Research 
assessing ratios of reduced-to-oxidized Glutathione in HIV-
positive patients found significantly increased levels of oxidized 
Glutathione, compared to HIV-negative controls.

• These disturbances were greater in patients with more 
advanced disease. Low serum thiol levels (precursors to 
Glutathione) have been shown in HIV-infection, injecting drug 
users (IDU), which is associated with an increased risk of 
mortality: IDU with low serum thiol levels are 5.65 times more 
likely to experience an accelerated time-to-death.



• Glutathione appears to also slow progression of HIV infection 
by blocking activation of tissue necrosis factor alpha and 
inhibiting the activity of reverse transcriptase (a major enzyme 
necessary for HIV replication) by 80-90 percent in cell cultures.

• As such, many HIV-infected patients take supplements that are 
known to raise their cellular and immune levels of glutathione 
– (1, 9, 10, 11, 12, 13, 14, 18, 19, 20)

• For example, NAC and L-Glutamine supplementation have 
been shown to raise Glutathione in HIV patients. 
https://pubmed.ncbi.nlm.nih.gov/22261571/

https://pubmed.ncbi.nlm.nih.gov/22261571/


Glutathione, Brain and Neurodegenerative Diseases
GSH depletion in the brain is a common finding in patients with 
neurodegenerative diseases, such as Alzheimer’s disease and Parkinson’s 
disease, and can cause neurodegeneration prior to disease onset. Excitatory 
amino acid carrier 1 (EAAC1), a sodium-dependent glutamate/cystine 
transporter that is selectively present in neurons, plays a central role in the 
regulation of neuronal GSH production. 

The expression of EAAC1 is post-translationally controlled by the glutamate 
transporter-associated protein 3–18 (GTRAP3-18) or miR-96-5p in neurons.

The regulatory mechanism of neuronal GSH production mediated by EAAC1 
may be a new target in therapeutic strategies for these neurodegenerative 
diseases.



• Astrocytes in the brain synthesize most of the GSH and provide it to other 
brain neurons. Astrocytes use the Glutamate/Cystine transporter to shunt 
glutamate out of cells and Cystine into cells, which is then converted to 2 
molecules of Cysteine. But Cysteine can cross the BBB, making it an 
important substrate for GSH synthesis in the brain.

• Proton magnetic resonance spectroscopy (1H-MRS), a non-invasive 
technique for the detection of various neurochemicals, including GSH, 
has shown that brain GSH levels appear to be decreased in age-related 
neurodegenerative diseases such as AD, Parkinson’s disease (PD), and 
amyotrophic lateral (ALS)

Reference: Aoyama, K. Glutathione in the Brain. Int. J. Mol. Sci. 2021, 22, 5010. https://doi.org/10.3390/ijms22095010

https://doi.org/10.3390/ijms22095010


Glutathione Depletion and Parkinson’s disease

An initial study in the postmortem brains of PD patients reported decreased 
GSH levels in the substantia nigra of the midbrain, suggesting that the 
decrease in neuronal GSH levels may be a critical change prior to onset of PD. 

Exposure to certain neurotoxins has been suggested to be a risk factor for PD. 
One of these neurotoxins, 1-methyl-4-phenyl-1,2,3,6- tetrahydropyridine 
(MPTP), is commonly used in an experimental PD model in vivo. A study using 
the MPTP mouse model of PD showed GSH depletion with increased oxidative 
stress and EAAC1 dysfunction in the midbrain. 

These MPTP-induced neurotoxicities were prevented by pre-administration of 
N-acetylcysteine (NAC), a membrane-permeable Cysteine precursor. 



A recent study using 1H-MRS demonstrated that intranasal 
administration of 200 mg of GSH significantly increased GSH levels in 
the dorsal putamen of patients with PD. 

Many studies suggest that small polar molecules may be able to 
‘bypass’ the BBB by nasal administration, indicating that the 
interface between the nasal cavity and the brain may be a more 
vulnerable part of the BBB.

Intranasal administration of reduced GSH could thus be an effective 
approach for delivery of GSH to the CNS.

Reference: Aoyama, K. Glutathione in the Brain. Int. J. Mol. Sci. 2021, 22, 5010. https://doi.org/10.3390/ijms22095010

https://doi.org/10.3390/ijms22095010


Glutathione Depletion in ALS

Mutations in SOD1 cause ALS in humans, and the overexpression of 
the ALS-linked mutant hSOD1 also causes an ALS-like phenotype in 
rodents.

However, in mice with hemizygous (mutation present in only one 
allele) hSOD1 mutation only causes ALS to appear when depletion of 
GSH reaches 70-80%.

This suggests that individuals susceptible to genetic ALS that 
maintaining optimal brain levels of Glutathione may help to prevent 
onset. (Note also emerging research with Melatonin – preventing 
death of anterior horn cells in spinal cord)

Reference: Aoyama, K. Glutathione in the Brain. Int. J. Mol. Sci. 2021, 22, 5010. https://doi.org/10.3390/ijms22095010

https://doi.org/10.3390/ijms22095010


Glutathione Precursors
As a first step to preserving glutathione levels, adults should consider taking a high potency 
multiple vitamin and mineral containing the following dosages:

• Vitamin C – 1000 mg

• Vitamin E– 400 IU

• Selenium 100-200 mcg

• Beta-carotene – 10,000 -20,000 IU

• Vitamin A – 2500 IU (21)

In addition, there are several nutrients that are proven to restore and boost 
glutathione levels to a significant degree, even in HIV-infected patients and 
other challenging cases. These nutrients include N-acetylcysteine, alpha-lipoic 
acid, silymarin (from milk thistle) and L- glutamine.



N-acetylcysteine (NAC)

NAC supplementation is proven to increase intracellular levels of Glutathione.

In fact, IV NAC is the antidote for Acetaminophen Overdose. As such. N-
acetylcysteine has been used successfully to treat hepatic and renal failure 
caused by Glutathione depletion secondary to acetaminophen overdose. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2637612/

N-acetylcysteine (NAC) can also act as a heavy metal chelating agent to 
rid the body of certain toxic metals, including methylmercury, lead, 
gold, arsenic, cadmium, as well as cobalt and chromium accumulation 
from hip prosthesis.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4842352/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1533084/

https://www.researchgate.net/publication/327799849_The_Use_of_N-Acetylcysteine_as_a_Chelator_for_Metal_Toxicity

https://pubmed.ncbi.nlm.nih.gov/11807931/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2637612/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4842352/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1533084/
https://www.researchgate.net/publication/327799849_The_Use_of_N-Acetylcysteine_as_a_Chelator_for_Metal_Toxicity
https://pubmed.ncbi.nlm.nih.gov/11807931/


NAC has also been shown to elevate GSH levels in immune 
compromised states, when taken as a supplement. Many HIV 
patients have used N-acetylcysteine as part of adjunctive 
nutritional management. 

NAC has also been shown to slow the progression of chronic 
kidney disease and may be very beneficial to diabetic patients in 
this regard.

Patients with chronic liver infections (e.g., hepatitis C) have also 
realized improvement in their condition when NAC was used as 
part of adjunctive nutritional management. (16,17,18,19, 20, 
21,22, 23, 24, 25, 26, 27, 28, 29, 30, 51). 



• When nebulized and inhaled it may also help in the treatment of 
certain pulmonary diseases, due to its mucolytic properties.

• NAC administration, oral or inhaled via nebulization, has also 
shown promise in slowing progression of idiopathic pulmonary 
fibrosis and pulmonary fibrosis secondary to other autoimmune 
conditions, such as scleroderma (systemic sclerosis). Primarily via 
antioxidant and decreased inflammation function.

Medscape 2021: https://www.medscape.com/answers/301226-96015/what-is-the-role-n--acetylcysteine-nac-in-the-treatment-of-
idiopathic-pulmonary-fibrosis-ipf

Medicine 2015: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4902516/

Am J Respir Crit Care Med 2000: https://pubmed.ncbi.nlm.nih.gov/10903246/

J Fungi (Basel) 2018: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6308940/

https://www.medscape.com/answers/301226-96015/what-is-the-role-n--acetylcysteine-nac-in-the-treatment-of-idiopathic-pulmonary-fibrosis-ipf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4902516/
https://pubmed.ncbi.nlm.nih.gov/10903246/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6308940/


Alpha-Lipoic Acid (ALA)

• ALA is a water-soluble and fat-soluble antioxidant (like Melatonin) that is 
also shown to raise Glutathione levels and regenerate vitamin C and 
vitamin E. 

• Alpha-lipoic acid has also successfully raised Glutathione levels in HIV 
patients and is shown to block other steps in the progression of this 
disease.

• A clinical trial in 11 AIDS-diagnosed patients taking 450 mg ALA daily for 
14 days resulted in increases in plasma ascorbate, total Glutathione, total 
plasma thiols levels, and decreases in lipid peroxide levels and a 
significant elevation in CD4 and CD4/CD8 ratios.



Alpha-Lipoic acid has been shown to help diabetic and prediabetic 
patients by increasing insulin sensitivity and successfully treating 
early-stage diabetic neuropathy. (antioxidant/anti-inflammatory 
effects improves insulin-receptor function)

Alpha-lipoic acid protects the central nervous system from free 
radical damage, which makes it an important nutritional 
consideration in cases of neuropathy (diabetic polyneuropathy-associated pain and 

paresthesia - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/ ) as well as Parkinson’s 
disease and possibly MS, ALS, and Alzheimer’s disease. 

(31,32,33, 34, 35, 36, 37, 38)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/


ALA is a cofactor for Pyruvate Decarboxylase and Alpha Ketoglutarate 
Dehydrogenase in Energy Production: 
In Aging, decreased ALA synthesis results in decreased cellular aerobic energy



CoQ10 – electron shuttle btw Complex I and II, as well Complex II and III 
(allows ATP production) - 98% of energy at rest and light activity



Remember that some electrons leak out of mitochondrial 
membrane forming free radicals, which are neutralized by 
SOD, GSH and also by ALA and CoQ10 (ALA and CoQ10 also 
decline with age, like GSH.



ALA Excerpts: Biomolecules J 2019
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/

“ALA has numerous clinically valuable properties [5,6]. It acts as an 
enzymatic cofactor [7] and is also involved in glucose [8,9] and lipid 
[10] metabolism and manages gene transcription. ALA also acts as 
antioxidant because it not only improves but also restores the intrinsic 
antioxidant systems, and supports their production or cell accessibility 
[11,12,13]. It also efficiently removes heavy metals from blood stream, 
responsible for oxidative stress [11,13,14]”

“ALA improves the glycemic control [6], alleviates diabetes mellitus 
(DM) complications [20,21] and even symptoms of peripheral 
neuropathy, at same time that effectively lessens the heavy metals 
toxicity [22].”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B5-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B6-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B7-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B8-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B9-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B10-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B11-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B12-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B13-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B11-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B13-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B14-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B6-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B20-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B21-biomolecules-09-00356
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6723188/#B22-biomolecules-09-00356


Other Considerations For ALA Supplementation:

1. Parkinson’s Disease  (some promising human clinical evidence)

2. Alzheimer’s disease  (some experimental evidence)

3. Huntington’s disease (some experimental evidence)

4. Reversal of Age-related Memory Loss (some experimental evidence)

Reference: Frontiers of Pharmacology (2017) https://www.frontiersin.org/articles/10.3389/fphar.2017.00849/full

5. Kidney Stones in Genetic Cystinuria: ALA May help to prevent kidney stones in 
genetic cystinuria (decreased tubular absorption of cystine from kidneys 
resulting in stones) by increasing cystine solubility for excretion.
Reference: (https://escholarship.org/content/qt8911b24h/qt8911b24h_noSplash_5e638ece1b17850e16fdf8d7df8b604b.pdf )

https://www.frontiersin.org/articles/10.3389/fphar.2017.00849/full
https://escholarship.org/content/qt8911b24h/qt8911b24h_noSplash_5e638ece1b17850e16fdf8d7df8b604b.pdf


Milk Thistle

Milk thistle contains silymarin, which is a mixture of flavonolignans 
consisting chiefly of silibinin, silidianin, and silicristin. It is essentially the 
silymarin content of Milk thistle extract, which has been shown to provide 
its medicinal effects, especially regarding treatment and prevention of 
various liver conditions.

In 1986, the German Commission E approved an oral extract of Milk thistle 
standardized to 70% crude silymarin content as a treatment for liver 
disease.

Silymarin increases liver Glutathione content by over 35 percent in healthy 
human subjects and by over 50 percent in rats.



As noted previously, Glutathione is not only an antioxidant, but is required 
for phase I and phase II detoxification function within the liver, facilitating 
the detoxification of many xenobiotics, drugs, and carcinogens. 

The ability of Milk thistle to help restore liver Glutathione levels is 
considered to be a primary means by which silymarin has been shown to be 
an effective treatment for various liver diseases.

Silibinin also stimulates RNA polymerase A (also known as polymerase I) 
and DNA synthesis, which in turn increase the synthesis of ribosome 
proteins and thus, stimulates cell development.

This ultimately increases the regenerative capacity of liver cells and 
possibly new liver cell synthesis.



• As such, silymarin has been shown to aid in the repair of liver 
cells that have been damaged by various microorganisms, 
alcohol, and other damaging chemicals.

• Silymarin has been shown to increase the concentrations of 
superoxide dismutase (SOD) – a very powerful intracellular 
antioxidant, which quenches the superoxide anion (a very 
aggressive damaging and reactive, free radical oxygen 
species). 

(39, 40, 41, 42, 43, 44)



Today’s Dietician April 2020

• There was one remarkable report of a California medical doctor, who 
saved the lives of almost an entire family after he got permission 
from authorities to use Milk thistle to treat family members who had 
fallen very ill after they inadvertently ate death cap mushrooms, 
realizing only afterwards that they had swallowed a mushroom that 
was soon going to cause liver failure and kill them.

• In a timely manner, Dr Todd Mitchell M.D. administered a high yield 
silymarin Milk thistle supplement to the family members, which 
saved the lives of all six family members, except for the 83-year-old 
grandmother. (https://news.ucsc.edu/2017/03/mitchell-todd-alumni-profile.html)

https://news.ucsc.edu/2017/03/mitchell-todd-alumni-profile.html


Milk Thistle and Immunity

• Silymarin flavonoid in Milk thistle also shows immune modulation properties.

• It increases lymphocyte proliferation and boosts secretions of immune 
modulating cytokines, particularly interferon gamma, interleukin-4 and 
interleukin-10, which are required responses when body is facing a virus that 
is trying to take hold and start an infection. 

The researchers state, “Our study has uncovered a novel effect of milk thistle on 
the immune system. This immunostimulatory effect may be of benefit in 
increasing the immunity to infectious diseases”. (1)

1. Medicine and Science Monitor (2002) https://www.ncbi.nlm.nih.gov/pubmed/12444368
2. American Surgery Journal (2002) https://www.ncbi.nlm.nih.gov/pubmed/12412711

https://www.ncbi.nlm.nih.gov/pubmed/12444368
https://www.ncbi.nlm.nih.gov/pubmed/12412711


L Glutamine

• L-Glutamine supplementation has been shown to enhance Glutathione 
stores in conjunction with N-acetylcysteine. 

• It has been shown to help protect the gastrointestinal tract from damage 
by certain chemotherapy drugs (i.e., fluorouracil) and also prevents 
diarrhea caused by these drugs. L-Glutamine is primary fuel of intestinal 
epithelial cells.

• L-Glutamine supplementation has been shown to enhance immune 
system function and result in a lower level of infection and a shorter stay 
in hospital following surgery, radiation treatment, bone marrow 
transplantation, and in patients suffering from injury, compared with 
patients receiving Glutamine-free parenteral nutrition.



• L-glutamine is found in the body in higher quantities and 
concentrations than any other free amino acid.

• Numerous studies show the benefits of L- glutamine in 
strengthening the body’s immune system when individuals are 
under stress, including reducing the number of upper respiratory 
tract infections in athletes who are undergoing high intensity 
training.

(45,46,47,48,49,50)

• L-glutamine is also anti-catabolic in burn victims and possibly in 
exercise training.
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Adëeva Ultimate GLX (increases Glutathione)

One Capsule Contains:

1. N-Acetyl Cysteine – 300 mg

2. Alpha – Lipoic acid – 75 mg

3. L- Glutamine – 300 mg

4. Milk Thistle (standardized to 80% silymarin content) –
100 mg

This product contains Glutathione Precursors, but each of 
these ingredients also has other Medicinal Properties as 
outlined in this presentation



Ultimate GLX: Dosage Considerations by Condition

1. General Health Support After 40-50  – 1 capsule per day – to prevent age-
related decline in Glutathione, Glutathione Peroxidase and Alpha-lipoic acid

2. Nerve Damage Repair– 3 capsule per day

3. Certain Liver Ailments (NASH, Hepatitis C, Drug or Alcohol-induced Liver 
Damage, especially Acetaminophen, Statin, Antifungal and Anti-Seizure Drugs) –
2-4 capsules per day depending on severity of liver damage or risk of liver 
damage (i.e., for prevention consider 2 capsules per day)

4. Chronic Kidney Disease – 2-4 capsules per day (requires physician consent)



5. Regular Acetaminophen or Alcohol Use – 1-2 capsules per day

6. Patients taking two or more prescription drugs daily 
(polypharmacy) – 2 capsules per day

7. HIV Infection – 3-4 capsules per day (requires physician 
consent)

8. Bronchitis or Pulmonary Fibrosis (to break up mucus) – 2-4 
capsules per day – requires physician consent



9. Type 2 Diabetes – (to improve glucose tolerance and kidney function) - 2 
capsules per day

10. Parkinson’s Disease (Amyotrophic Lateral Sclerosis (ALS), Multiple 
Sclerosis) - 4 capsules per day (supportive measure)

11. Heavy Metal Chelation  (prevention and Rx) – 1-4 capsules per day 
(based on severity)

12. Slowing of Cataracts – 2 capsules per day (other antioxidants important)

13. Polycystic Ovarian Disease – (improving glucose regulation) - 2 capsules 
per day (part of a more comprehensive protocol)



Glutathione: Other Considerations
Parkinson’s Disease – evidence shows that in some cases of PD patients 
inherit a defect in Glutathione Synthesis or Polymorphism
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5329881/).  Over time the lack of antioxidant 
protection in the Substantia Nigra results in cell death and onset of PD. The 
Substantia Nigra is particularly susceptible because degradation product of 
Dopamine (a premiere neurotransmitter in this part of the brain) generates 
excess free radicals (from quinones)( https://link.springer.com/article/10.1007/BF03033137 ).  As such, 
many PD patients see reduction in tremors with regular IV Rx with 
Glutathione and NAC (NAC crosses blood-brain barrier more effectively than 
does Glutathione, but using both agents is preferred)

PD Complementary Management involves a number of aspects that are 
beyond the limits of this presentation. Glutathione and NAC are only part of 
the story. But in these cases, I supplement the patient with daily, oral 
supplementation with Adeeva Ultimate GLX to help maintain Glutathione 
Brain Levels from day-to-day.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5329881/
https://link.springer.com/article/10.1007/BF03033137


Cancer Treatment and Glutathione: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/

In cancer treatment it appears to be unwise to raise Glutathione levels, as cancer cells 
sometimes increase their Glutathione Synthesis to protect themselves against free-radical 
damage caused by chemotherapy drugs and radiation treatment. 

“The increase in GSH levels, GCL activity and GCLC gene transcription is associated with drug 
resistance in tumor cells [64, 65]. The increase in GSH is a major contributing factor to drug 
resistance by binding to or reacting with, drugs, interacting with ROS, preventing damage to 
proteins or DNA, or by participating in DNA repair processes. In melanoma cells, GSH 
depletion and GGT inhibition significantly increased cytotoxicity via oxidative stress [66]. In 
addition, it has been demonstrated that GGT-overexpressing cells were more resistant to 
hydrogen peroxide [67] and chemotherapeutics, such as doxorubicin [68], cisplatin [64], and 
5-fluorouracil [69].

Moreover, it has been found that the human multidrug resistance protein (MRP), a member 
of the superfamily of ATP-binding cassette membrane transporters, can lead to resistance to 
multiple classes of chemotherapeutic agents [70, 71]. Several studies have shown 
coordinated overexpression of GCLC and MRP in drug-resistant tumor cell lines, in human 
colorectal tumors and in human lung cancer specimens after platinum exposure [70, 71].”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B64
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B65
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B66
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B67
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B68
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B64
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B69
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B70
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B71
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B70
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3673338/#B71


Transfulforation Pathway Also 
Important in GSH Synthesis

https://proteopedia.org/wiki/index.p
hp/Cystathionine_%CE%B2-synthase

• Glutathione Synthesis requires 
constant supply of cysteine 
from Transulforation Pathway 
to form Cysteine from 
Homocysteine.

• This requires ample vitamin B6, 
as well as Folic Acid and B12 
(for Methionine Synthesis) 

https://proteopedia.org/wiki/index.php/Cystathionine_%CE%B2-synthase


Remember too that higher cellular antioxidants (vitamin C, 
vitamin E, selenium, Beta-carotene, vitamin A) also help to 
spare Glutathione, helping to preserve glutathione 
concentrations in cells.

As such, a high potency multiple vitamin that is anti-oxidant 
enriched and contains B-50 complex also helps to support 
Glutathione Status.

Hence, the Adeeva All-in-One Multiple Vitamin, should be 
used with Adeeva Ultimate GLX to optimize Glutathione 
Status



Glutathione Support From Adeeva Multivitamin and Mineral

Adeeva All-in-One Multiple Vitamin and Mineral:
Vitamin C – 1,000 mg (500 mg per dose x 2)

Vitamin E – 400 IU

Selenium – 200 mcg (Glutathione Peroxidase)

Zinc – 15 mg (SOD)

Copper -2 mg (SOD)

Manganese – 5 mg (SOD)

Iron – 6 mg (Catalase)

B-50 Complex (Cysteine Synthesis)

Lycopene Powder– 6 mg

Lutein Powder - 6 mg

Bioflavonoids – 50 mg

Vitamin A – 2500  IU

Beta-Carotene – 15,000 IU

Dosage: 2 caplets, twice daily with food (Full Adult Dosage)



Adeeva All-in-One Multiple Vitamin and Mineral: 2 caplets, twice daily with 

food provides the following:

All-In-One Multi Vitamin and Mineral 

Vitamin A 2,500 I.U.

Beta Carotene 15,000 I.U.

Vitamin C 1,000 mg

Vitamin D 1000 I.U.

Vitamin E succinate 400 I.U. (natural)

Thiamin 50 mg

Riboflavin 50 mg

Niacin 50 mg

Vitamin B-6 50 mg

Folic Acid 400 mcg

Vitamin B-12 50 mcg

Biotin 300 mcg

Pantothenic Acid 50 mg



Adeeva All-in-One Multiple Vitamin and Mineral Continued

All-In-One Multi Vitamin and Mineral Continued

Calcium 500 mg

Iron 6 mg

Magnesium 200 mg

Zinc 15 mg

Selenium 200 mcg

Copper 2 mg

Manganese 5 mg

Chromium 50 mcg

Molybdenum 50 mcg

Bioflavonoids 50 mg

Lutein 6 mg

Lycopene 6 mg



These Two Products Work 
Synergistically For A Many 

Health Concerns
• Anti-aging (antioxidant, energy 

production & other)

• Liver Health & Detoxification

• Parkinson’s disease

• Type 2 Diabetes and Prediabetes

• Brain Support (neurotransmitters, 
antioxidants protection)

• Nerve Repair

• Cataracts



Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com


Next Steps 
If you are not an Adeeva Customer and would like to learn about ordering and dispensing 
Adeeva Supplements to your patients, or for your own personal use, as well as:

• Adeeva Monthly Specials 

• Wholesale/Retail Pricelist

• NEW AFFILIATE PROGRAM - How patients can order online and you receive credit and 
compensation for online purchases through Adeeva affiliate program

• In-office Adeeva Education Materials (free brochures and other resources)

• Dr. Meschino’s Webinars for your Patients on Nutritional Medicine.

• Dr. Meschino’s Weekly Lifestyle Medicine Update Video Newsletter – can forward to 
patients

• Dr. Meschino’s Health Lifestyle Booster – can forward to patients

Call or Email: Arlene Walker: arlene@adeeva.com

Phone: 866-262-1010

mailto:arlene@adeeva.com


You can learn more at:

www.adeevainfo.com – a website that supports health care practitioners

Also learn about how to become a Registered Nutritional Consultant 
Practitioner (RNCP/ROHP) sanctioned by the International Organization of 
Nutritional Consultants (www.ionc.org):  contact brad@gim-academy.com or 
call 647) 987-8506

Practitioners ordering Adeeva Products for their offices are now giving 20 
complementary subscriptions for select patients to access Our Digital 
Wellness Coaching Program: www.meschinowellness.net

mailto:info@adeeva.com
http://www.ionc.org/
mailto:brad@gim-academy.com
https://www.google.com/search?q=global+integrative+medicine+academy&rlz=1C1GCEV_enCA860CA860&oq=global&aqs=chrome.1.69i57j35i39j0i131i433i457j0i402l2j0i131i433j0i433j0i131i433.5919j0j15&sourceid=chrome&ie=UTF-8
http://www.meschinowellness.net/


CMCC CE Webinar:

Topic: Arthritis and Chiropractic: 
Imaging, Diagnosis, Nutrition

with

Dr John Taylor - Chiropractic 
Radiologist

Dr. James Meschino

Date: October 16, 2021 (6 Hr. CE)

Cost: $200.00 - All proceeds donated 
to Dr. James Laws Student Award Fund

Here is the link to register and learn more: 
https://continuingeducationatcmcc.myabsorb.ca/#/instructor-led-
courses/df496898-b392-466b-bfa1-2faa60ece664

https://continuingeducationatcmcc.myabsorb.ca/#/instructor-led-courses/df496898-b392-466b-bfa1-2faa60ece664


Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com

