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Discussion 

 

 

 
Glutamine is the most abundant free amino acid in the body and is an energy substrate for most cells— 

especially enterocytes (intestinal epithelial cells) and immune cells. It is also an essential component for  

numerous metabolic functions, including acid-base (pH) homeostasis; nitrogen supply; neurotransmitter  

production; and synthesis of glutathione, glucose, proteins, and nucleic acids
.[1,2]

 Glutamine is primarily  

synthesized and stored in skeletal muscle. It is considered a conditionally essential amino acid because,  

under normal circumstances, the body can manufacture enough to sustain physiological demands.  

However, under metabolic stress—such as illness/disease, injury, infection, surgery, chemotherapy,  

Prolonged exercise, or environmental stress—glutamine is released from body stores into the bloodstream 

 and transported to tissues in deficit. Increased demands make exogenous glutamine sources (food,  

supplements) a necessity
.*[2]

  

Support During and Recovery After Stress States During stress states, the  

body’s glutamine requirement exceeds supply, severely reducing both plasma and skeletal muscle 

 pools of free glutamine
.[1]

 Without adequate glutamine to meet the needs of the intestine, immune system,  

and vital organs, a negative nitrogen balance and catabolism can result
.[3]

 Nitrogen is necessary to repair  

wounds and keep the vital organs functioning; approximately one third of this nitrogen comes from 

glutamine. Adequate nutrition, which includes glutamine, can help spare host energy reserves and impede 

recovery complications
.[4]

 In fact, it has been recommended that patients preparing for elective surgery  

ready themselves nutritionally, in part through glutamine supplementation, to optimize recovery
.[5]

 Research  

also suggests glutamine may help diminish risks associated with conventional therapeutics—such  

as high-dose chemotherapy and radiation—by supporting mucosal integrity, immune  

competence, and glutathione biosynthesis.*
[4,6,7

 
 

 
 

 

 
        Clinical Applications 

 

 Supports Cardiovascular and Brain Health 
 Maintenance of Healthy Homocysteine  
 Supports Healthy Methylation of Estrogen, Dopamine, 

Epinephrine, Heavy Metals, and Environmental Toxins 
 Strong immune system, Joint and cartilage structure 

 

 

 

 

 

 

 

• Supports Cardiovascular Health* 

 
Methylation Protect is a comprehensive formula designed to support optimal methylation and help maintain healthy 

homocysteine levels already within normal range. It features six key nutrients that are involved in homocysteine 

metabolism: folate as calcium folinate and Quatrefolic® for increased bioactivity; trimethylglycine; vitamins B12, B6, 

and B2 and NAC. These six nutrients, provided in activated forms, support enhanced methylation and overall 

cardiovascular health. Homocysteine is produced by the demethylation of dietary methionine which comes from 

protein containing foods. 
All Adaptogen Research Formulas Meet or Exceed cGMP Quality 
Standards 
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Why check homocysteine levels?  

Excess homocysteine in the circulation can damage the lining of arterial walls, making them narrow and inelastic. 

Research suggests that a raised homocysteine level is an independent risk factor for hardening of the arteries, 

coronary heart disease, stroke, peripheral vascular disease and other conditions associated with abnormal blood 

clotting.1,2,19 Elevated homocysteine is also linked with a number of other serious medical conditions including 

depression, osteoporosis, Alzheimer’s disease, multiple sclerosis, rheumatoid arthritis, spontaneous abortion, 

placental abruption, neural tube defects (spina bifida, cleft palate, etc.), renal failure, and type II diabetes.9,11,16  

When homocysteine is elevated it reduces nitric oxide (NO) production, which can increase the risk of 
hypertension and erectile dysfunction. The synergistic nutrients included in Methylation Protect facilitate the 
efficient metabolism of homocysteine, and prevent toxic levels of homocysteine from accumulating. Methylation 
Protect allows the homocysteine pathway (which begins with methionine) to flow smoothly in any direction, 
producing its necessary and important end products, including the sulfur-containing amino acids taurine and 
cysteine and the neurotransmitters epinephrine, dopamine, and serotonin.13 

 

What is homocysteine?  

Homocysteine is produced by the demethylation of dietary methionine which comes from protein-containing 

foods. It is recycled back into methionine through a pathway that involves vitamin B12 in the form of 

methylcobalamin (which remethylates it) and folate. Homocysteine is simply an intermediate in a very important 

biochemical pathway. Plasma homocysteine can also travel another route which involves the passing of sulfur 

groups (transsulfuration). This is vitamin B6-dependent and results in the production of cysteine which can 

convert into glutathione, the most important antioxidant in the body.13  

 

What causes homocysteine to become elevated?  

Any roadblock in this pathway can cause homocysteine to elevate. When we intricately study the biochemistry of 

the homocysteine pathway we can see that it involves a series of conversions that require enzymes. Several 

nutrients, especially B vitamins, are needed for these conversions to occur.13 Stress can deplete B vitamins, as 

can many medications.   It is important to check B vitamin levels and also test the body's homocysteine levels. 

Performing both tests on women wishing to get pregnant could reduce the risk of neural tube defects and 

pregnancy complications. All patients with homocysteine levels above 7 micromol/L are in need of 

intervention,12 with Methylation Protect being an ideal recommendation. Patients with a family history of early 

heart attacks or depression are also prime candidates for such intervention.  
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What are ideal homocysteine levels for patients?  

Initially, levels between 8 and 15 micromol/L were considered ideal. Research suggests maintaining even tighter 

control as homocysteine levels above 6.9 micromol/L may be harmful for long-term health.12 A rise in serum 

homocysteine of 5 micromol/L may increase cardiovascular risk by 20% to 30%. Homocysteine levels tend to rise 

with age; folate and B12 absorption decline in the elderly so they may require higher doses of these nutrients to 

lower their homocysteine levels effectively. Also, medications commonly taken by these individuals deplete 

folate, such as ibuprofen and other NSAIDs.  

Methylation Protect includes our proprietary NatureFolate™ blend of active isomer, naturally-occuring folates. 

Research shows that supplementing 2-7 mg of folates daily helps to reverse plaque and prevent stroke.12,18,19 

Research also shows that doses above 1000 mcg of B12 get absorbed effectively even without intrinsic factor.15  

 

 
 

How and how often should homocysteine levels be tested?  

Patients with a personal or family history of coronary heart disease, or other CHD risk factors, or who have the 

MTHFR (methyltetrahydrofolate reductase) faulty gene should have homocysteine testing at least twice per year. 

Serum homocysteine can be ordered through any standard lab.  

Testing for deficiencies of folate, B6 and B12 is very easy via bloodspot and/or urine collection. Serum or urinary 

methylmalonic acid (MMA) is the best marker of functional B12 status, while the formiminoglutamate (FIGLU) 

marker is best for folate. Kynurenine and quinolinic acid elevations show a deficiency of B6. Elevations of any of 

these markers on the CMP test may increase risk of homocysteinemia.13 Patients with hypothyroidism are at 

greater risk of hyperhomocysteinemia because hypothyroidism decreases hepatic levels of enzymes involved in 

the remethylation pathway of homocysteine.20  

 

How do we know that correcting these deficiencies will help longevity?  

A meta-analysis of 12 randomized controlled trials suggested that supplementation with 0.5-5.7 mg folate per day 

could reduce elevated homocysteine levels by 25%, while adding 0.02-1 mg of vitamin B12 per day produced a 

further 7% reduction.10 In a study of 350 elderly people aged 65-75 years, folate supplements of 400-600 mcg per 

day were needed to produce significant lowering of homocysteine levels compared to placebo. Due to reduced 

absorption in the elderly, it was estimated that a total intake of 926 mcg per day was needed to avoid folate 

deficiency and lower cardiovascular risk. The addition of vitamin B12 is doubly important here as folate can mask 

early signs of vitamin B12 deficiency which might lead to subacute combined degeneration of the spinal cord.19  

 

Have researchers done large-scale trials to assess whether interventions to lower homocysteine levels 

will reduce cardiovascular morbidity and mortality?  
One analysis suggested that supplementation of B vitamins did not reduce the risk of cardiovascular events. This 
conclusion should not be considered valid because the subjects had previous cardiovascular events and the 
doses were not high enough for positive results considering the age of the subjects. There is adequate evidence 
that controlling homocysteine and adequately supplementing folate and B12 will improve overall health, reduce 
cardiovascular risk and increase longevity. Older women are also in need of higher doses of B vitamins. After 
menopause some women are less able to process homocysteine7, which may explain the higher risk of coronary 
heart disease in this group. Hormone replacement therapy, as well as oral contraceptives, deplete B vitamins. A 
survey in the US suggested that only 40-50% of people obtained enough folate from their diet to process 
homocysteine normally. 
 
 
 
 
 
 
 
 

 



 THIS INFORMATION IS PROVIDED FOR THE USE OF PHYSICIANS AND OTHER LICENSED HEALTH CARE PRACTITIONERS ONLY. THIS INFORMATION IS INTENDED FOR PHYSICIANS AND 
OTHER LICENSED HEALTH CARE PROVIDERS TO USE AS A BASIS FOR DETERMINING WHETHER OR NOT TO RECOMMEND THESE PRODUCTS TO THEIR PATIENTS. THIS MEDICAL AND 
SCIENTIFIC INFORMATION IS NOT FOR USE BY CONSUMERS. THE DIETARY SUPPLEMENT PRODUCTS OFFERED BY ADAPTOGEN RESEARCH ARE NOT INTENDED FOR USE BY 
CONSUMERS AS A MEANS TO CURE, TREAT, PREVENT, DIAGNOSE, OR MITIGATE ANY DISEASE OR OTHER MEDICAL CONDITION.  

 

 
  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Why so much emphasis on converting homocysteine back to methionine? 

The most common block in the homocysteine pathway is the conversion of cystathionine to cysteine, which 

requires vitamin B6 to activate the cystathionine beta-synthase enzyme, making B6 an important ingredient in 

Methylation Protect. Vitamin B6 is also required in the step that converts homocysteine into cystathionine.13  

Due to the synergism of the ingredients, Methylation Protect offers benefits no matter where the patient's block is 
in the pathway. By supplying folates and methycobalamin B12, this formula aids in the process of homocysteine 
being converted back into methionine in case the body is in need of converting methionine into SAMe (S-
adenosylmethionine), which is known to improve depression, synthesize neurotransmitters and support joint 
comfort, function and mobility in the spine, hips and knees. It is important to the joints because of its critical role 
in cartilage production. If SAMe is supplemented in the absence of adequate B12, homocysteine levels may 
increase. 
 

Who should not take Methylation Protect? 

Patients undergoing chemotherapy, radiation, or taking methotrexate should not take high dose folate without 

consulting with their health care practitioner. 

 
Besides faulty enzymes and genes, are there chemicals that cause impaired methionine conversion? 

Yes, heavy metals. Mercury and lead are known to bind to these sulfur amino acids and interfere with the 

pathway. Mercury depletes B12 and may also interfere by causing a deficiency of this key methylator. The 

methylcobalamin form of B12 is responsible for remethylating folate so it can convert homocysteine back to 

methionine. However, too much emphasis on converting the pathway backwards does not allow the body to 

synthesize more cysteine if needed. Mercury toxicity creates a greater need for cysteine and glutathione. Chronic 

mercury inhalation from mercury fillings, with its great affinity to bind the sulfur-containing amino acids cysteine 

and methionine, can decrease the availability of these amino acids and affect the metabolism of both vitamin B12 

and folate, making higher supplemental doses crucial. Cysteine is needed to synthesize glutathione, which helps 

the liver detoxify chemicals. High amounts of this antioxidant are used up to protect the body from heavy metals 

such as mercury. Glutathione prevents apoptosis, the dying of our cells due to excessive oxidative stress caused 

by heavy metals and chemicals, especially a problem in people who do not consume enough antioxidant-rich 

fruits and vegetables.13 

The synergistic nutrients in Methylation Protect facilitate effective functioning of the homocysteine pathway, pre-

venting toxic levels of homocysteine from accumulating, and make it possible for a functioning pathway to 

provide necessary methyl and sulfur groups for a myriad of biochemical reactions, especially those needed for 

detoxification, immune system support, joint and cartilage repair, brain health and for reducing risk of 

cardiovascular and other serious diseases. 

 

 
 
 
 
 
 
 

 



 THIS INFORMATION IS PROVIDED FOR THE USE OF PHYSICIANS AND OTHER LICENSED HEALTH CARE PRACTITIONERS ONLY. THIS INFORMATION IS INTENDED FOR PHYSICIANS AND 
OTHER LICENSED HEALTH CARE PROVIDERS TO USE AS A BASIS FOR DETERMINING WHETHER OR NOT TO RECOMMEND THESE PRODUCTS TO THEIR PATIENTS. THIS MEDICAL AND 
SCIENTIFIC INFORMATION IS NOT FOR USE BY CONSUMERS. THE DIETARY SUPPLEMENT PRODUCTS OFFERED BY ADAPTOGEN RESEARCH ARE NOT INTENDED FOR USE BY 
CONSUMERS AS A MEANS TO CURE, TREAT, PREVENT, DIAGNOSE, OR MITIGATE ANY DISEASE OR OTHER MEDICAL CONDITION.  

 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
References 

1. Verhoef P et al. Plasma total homocysteine, B vitamins and risk of coronary atherosclerosis. Arterioscler Thromb Vasc Biol 1997;17:989-95.  

2. Refsum H et al. Homocysteine and cardiovascular disease Ann Rev Med 1998;49:31-62. 

3. Boushey CJ et al. A quantitative assessment of plasma homocysteine as a risk factor for vascular disease. Probably benefits of increasing folic acid intakes. JAMA 

1995;274:1049-57. 

4. Voutilainen S et al. Enhanced in vivo lipid peroxidation at elevated plasma total homocysteine levels. Arterioscler Thromb Vasc Biol 1999;19:1263-6. 

5. Tsai JC et al. Promotion of vascular smooth muscle cell growth by homocysteine: a link to atherosclerosis. Proc Natl Acad Sci USA 1994;91:6369-73. 

6. Nappo F et al. Impairment of endothelial function by acute hyperhomocysteinemia and reversal by antioxidant vitamins. JAMA 1999;281:2113-18. 

7. Toprak A, Erenus M, Ilhan AH, Haklar G, Fak AS, Oktay A.The effect of postmenopausal hormone therapy with or without folic acid supplementation on serum 

homocysteine level. Climacteric. 2005 Sep;8(3):279-86. 

8. Malinow MR et al. Homocysteine, diet and cardiovascular disease: a statement for healthcare professionals from the Nutrition Committee, American Heart Association. 

Circulation 1999;99:178-82. 

9. Ueland PM et al. The controversy over homocysteine and cardiovascular risk. Am J Clin Nutr 2000;72:324-32. 

10. Homocysteine Lowering Trialists' Collaboration. Dose-dependent effects of folic acid on blood concentrations of homocysteine: a meta-analysis of the randomized trials. 

Am J Clin Nutr. 2005 Oct;82(4):806-12. 

11. Richter B, Stegmann K, Roper B, Boddeker I, Ngo ET, Koch MC. Interaction of folate and homocysteine pathway genotypes evaluated in susceptibility to neural tube 

defects (NTD) in a German population. J Hum Genet. 2001;46(3):105-9. 

12. Hackam DG et al. What level of plasma homocysteine should be treated? Effects of vitamin therapy on progression of carotid atherosclerosis in patients with 

homocysteine levels above and below 14 micromol/L. Am J Hypertens. 2000;13:105-10. 

13. Laboratory Evaluations in Molecular Medicine - J. Alexander Brally, PhD, CCN and Richard Lord, PhD (Metametrix Biochemistry Textbook). 

14. Berlin H BR, and Brante G. Oral treatment of pernicious anemia with high doses of vitamin B12 without intrinisic factor. Acta Med Scand. 1968; 184:247-248. 

15. Kelly GS. Folates: supplemental forms and therapeutic applications. Altern Med Rev. 1998 Jun;3(3):208-20. 

16. Bayes B, Pastor MC, Bonal J, Junca J, Romero R. Homocysteine and lipid peroxidation in haemodialysis: role of folinic acid and vitamin E. Nephrol Dial Transplant. 

2001 Nov;16(11):2172-5. 

17. Yang Q, Botto LD, Erickson JD, Berry RJ, Sambell C, Johansen H, Friedman JM. Improvement in stroke mortality in Canada and the United States, 1990 to 2002. 

Circulation. 2006 Mar 14;113(10):1335-43. 

18. Evers S et al. Features, symptoms and neurophysiological findings in stroke associated with hyperhomocysteinemia. Arch Neurol 1997;54:1276-82. 

19. Catargi B, Parrot-Roulaud F, Cochet C, Ducassou D, Roger P, Tabarin A. Homocysteine, hypothyroidism, and effect of thyroid hormone replacement. Thyroid. 1999 

Dec;9(12):1163-6. 

 

  
a registered trademark of Gnosis S.p.A. 

 
 
 
 
 
 
 

How to Take 

As a dietary supplement, take two capsules per 

day with meals, or as directed by your health 

care practitioner. 

 


