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CoQ10 (Ubiquinone)
• 20 mg/ml
• Anti-oxidant and mitochondrial support
• Intravenously delivered like alpha-lipoic acid
• Give alone in non-ionic D5W, cover the bag 

(light sensitive)
• Use filtered lines
• Dosage: 100 – 600 mg
• 250 – 500 ml D5W
• Slow infusion time of 90 – 120 minutes to 

minimize side effects.
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CoQ10 (Ubiquinone)
Think mitochondrial support

– Heart Disease

– Huntington’s Disease

– Infertility

– Migraine Headaches

– Statin myopathy

– Cancer

– Parkinson’s
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CoQ10 (Ubiquinone)

Interactions 

Caution with patients on 
warfarin. Has the potential to 
inhibit warfarin effects.  Similar 
structure to vitamin K

Wyman M, Leonard M, Morledge T (July 2010). "Coenzyme Q10: a 
therapy for hypertension and statin-induced myalgia?". Cleve Clin J Med. 
77 (7): 435–42.
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Alpha Lipoic Acid
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ALA Indications

• Diabetes mellitus
• Diabetic neuropathy
• Glaucoma
• Hepatitis, Liver regeneration
• Burning mouth syndrome
• Mushroom poisoning
• Toxic metal poisoning
• Any mitochondrial diseases
• Cancer support
• Increasing intracellular glutathione
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Mechanisms of Action

• ALA is the oxidized from of dihydrolipoic 
acid (DHLA)

• Functions as a potent antioxidant and 
cofactor for various enzymes (pyruvate 
dehydrogenase and alpha-ketoglutarate 
dehydrogenase) in energy production.

(c) IIVNTP
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Mechanism
s of Action
Improves recycling of other 

antioxidant compounds.
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Mechanisms of 
Action: Heavy Metal 

Toxicity Support
• Grunert RR. The effect of DL-alpha-lipoic acid on heavy metal 

intoxication in mice and dogs. Arch Biochem Biophys 1960; 86: 
190-194.

• Muller L, Menzel H. Studie on the efficacy of lipoate and 
ihydrolipoate in the alteration of cadmium2+ toxicity in isolated 
hepatocytes. Biochem Biophys Acta 1990; 1052(3): 386-391.

• Gurer H, Ozgunes H, Oztezcan S, et al. Antioxidant role of alpha-
lipoic acid in lead toxicity. Free Radic Biol Med 1999; 27(12): 75-
81.

• Keith RL, Setiarahardjo I, Fernando Q, et al. Utilization of renal 
slices to evaluate the efficacy of chelating agents for removing 
mercury from the kidney. Toxicology 1997; 116(13): 67-75.

• Y Yuan, J Yang, et al. Alpha-Lipoic acid protects against 
cadmium-induced neuronal injury by inhibiting the endoplasmic 
reticulum stress elF2a-ATF4 pathway in rat cortical neurons in 
vitro and in vivo. Toxicology, 2019; 414: 1-13.
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OLD 
Formulations 

IV ALA

• 2000mg of the OLD formulation 
has been infused for DM 
peripheral neuropathy with 
favorable results.  Newer 
formulations appear to be more 
potent so this dose may not be 
practical.

• Known to be metabolized in 2-4 
hours

(c) IIVNTP 22

Racemic Mixtures 
and Bioavailability

• R vs S: NO difference in 
intravenous metabolism 
and blood plasma 
concentrations.

• Oral: significantly 
increased concentrations 
are detected in the 
plasma when R form is 
used

(c) IIVNTP 23
Hermann, R, Mungo, J et al. Enantiomer-selective pharmacokinetics, oral bioavailability, and sex effects of 
various alpha-lipoic acid dosage forms. Clin Pharmacol. 2014; 6: 195-204.

Intravenous

Oral

Uchida, R, Okamoto, H et al. Enantioselective Pharmacokinetics of alpha lipoic acid in rats. Int J Mol Sci. 2015 
Sept; 16(9): 22781-22794

IV Alpha Lipoic Acid

• Administer in D5W or Normal Saline
• Use 250 ml solution to prevent phlebitis and more tolerable.
• Use glass or the hard plastics bags.
• NEVER PUSH
• ALWAYS USE FILTERED LINES
• COVER THE BAG as light sensitive
• Start low (40-80 mg) and work up slow. 
• Most will not be able to exceed 300 mg.
• Top dosage is 600 mg
• Infusion rate is 60-90 minutes or slower depending on the 

patient.
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Cover the bag

(c) IIVNTP 25

NEVER MIX ANYTHING IN THE 
SAME BAG WITH ALA!!
•Precipitates with other minerals and can 
also cause thrombus when mixed with 
other nutrients.
•You may run other nutrients in the same 
day or a series of infusions.  Make sure to 
change for flush the line between ALA and 
the nutrients.

(c) IIVNTP 26

Cautions 
and Side 
Effects

(c) IIVNTP 27

Caution: Thiamine 

May lead to thiamine 
deficiency

Note: blood sugar 
requires the utilization 
of thiamine during 
metabolism

ALA causes an increase 
in the metabolism of 
glucose/blood sugar.

During exercise, 
dieting, energy 
requirements

Check blood sugar of 
diabetics on ALA

Alpha-lipoic acid may lower levels of thyroid 
hormone – monitor thyroid function tests

If you administer too rapidly it will cause 
phlebitis (warm painful vein)

(c) IIVNTP 28
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A PubMed search adds credence to an anti-
tumor MOA and its use to decrease chemo 
side effects:
1.Ho YS, et al. Dihydrolipoic acid inhibits skin 

tumor promotion through anti-inflammation 
and anti-oxidation. Biochem Pharmacol. 
2007 Jun 1;73(11):1786-95. Epub 2006 Dec 
10.

2.Mythili Y, et al. Cytoprotective role of DL-
alpha-lipoic acid in cyclophosphamide 
induced myocardial toxicity. Mol Cell 
Biochem. 2005 Aug;276(1-2):39-44.

3.Filatova NA, et al. Decrease in tumorigenic 
activity of murine hepatoma cells after 
treatment with antioxidants and melatonin. 
Tsitologiia. 2011;53(5):404-10.

4.Kennedy AR, et al. Suppression of the later 
stages of radiation-induced carcinogenesis 
by antioxidant dietary formulations. Radiat 
Res. 2011 Jul;176(1):62-70. Epub 2011 Apr 
26.

More ALA Research
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Abstract
Lipoic acid is a disulfhydryl-containing compound used in clinical medicine and in 
experimental models as an antioxidant. We developed a stable isotope dilution 
capillary gas chromatography/mass spectrometry assay for lipoic acid. We assayed a 
panel of the metabolites of transmethylation and transsulfuration 30 min after 
injecting 100 mg/kg lipoic acid in a rat model. Lipoic acid values rose 1000-fold in 
serum and 10-fold in liver. A methylated metabolite of lipoic acid was also detected 
but not quantitated. Lipoic acid injection caused a massive increase in serum S-
adenosylhomocysteine and marked depletion of liver S-adenosylmethionine. Serum 
total cysteine was depleted but liver cysteine and glutathione were maintained. 
Serum total homocysteine doubled, with increases also in cystathionine, N,N-
dimethylglycine, and alpha-aminobutyric acid. In contrast, after injection of 2-
mercaptoethane sulfonic acid, serum total cysteine and homocysteine were markedly 
depleted and there were no effects on serum S-adenosylmethionine or S-
adenosylhomocysteine. We conclude that large doses of lipoic acid displace 
sulfhydryls from binding sites, resulting in depletion of serum cysteine, but also pose 
a methylation burden with severe depletion of liver S-adenosylmethionine and 
massive release of S-adenosylhomocysteine. These changes may have previously 
unrecognized deleterious effects that should be investigated in both human disease 
and experimental models.
Ref: Free Radic Biol Med. 2009 Oct 15;47(8):1147-53. Epub 2009 Jul 17.

More ALA 
Research

Poly MVA

(c) IIVNTP 32

Poly – MVA
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Palladium

Lipoic Acid

34

LAMC

• Notice no free palladium and no free alpha lipoic acid.  This enhances 
solubility in fat and water.

• Palladium bound is non toxic and a novel way of using a transition mineral to 
serve as a very efficient catalyst in aerobic respiration.

• More efficient redox since it is a polymer, rather than a single molecule.  
• LAMC provides cellular energy by facilitating aerobic metabolism

(c) IIVNTP

• Krishnan and Garnett, M. “Passivation of Metals and Semiconductors, and Properties of Thin Oxide Layers”, 2006, 
P.Marcus and V. Maurice (Editors), Elsevier, Amsterdam, p 389-394

• Janardhanan et al., 2008 udheesh, et al., Food Chem Toxicol. 2009 Aug; 47(8): 2124 -8.
• Menon, et al., Int. J. Low Radiation. 2009 Vol. 6 (3): 248-262.
• Sudheesh, et al., Food Chem Toxicol. 2010 Jul;48(7):1858-62.
• Ramachandran et al., Cancer Biother Radiopharm. 2010 Aug; 25(4): 395-9.
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Poly – MVA
(Internal AMARC Document)

(c) IIVNTP 39

Anti-Oxidant Activity

❖ Published studies on liver, kidney and brain tissue have 
demonstrated that LAMC:

– Significantly reduced lipid peroxidation of membranes
– ELEVATED glutathione levels 
– Enhanced the levels of endogenous anti-oxidant enzymes, 

superoxide dismutase and glutathione peroxidase
Menon, A., Krishnan, C.V., Nair, C.K.K. (2008) Antioxidant and radioprotective activity of POLY-MVA 
against radiation induced damages, Amala Cancer Bulletin, Vol  28, 167-173
Menon, A., Krishnan, C.V., Nair, C.K.K. (2009) Protection from gamma-radiation insult to antioxidant 
defense and cellular DNA by POLY-MVA, a dietary supplement containing palladium lipoic acid 
formulation. Int. J. Low Radiation, Vol. 6, No.3, 248-262

(c) IIVNTP 40

Anti-Oxidant Activity

Groups Lipid peroxidation, 
nano moles of MDA 
formed/mg protein

GLUTATHIONE
GSH (nanomoles/ 

mg protein

Super oxide 
dismutase      

U/mg protein

Glutathione 
Peroxidase     

U/mg protein

1) Liver  with 
radiation

4.65±0.86 15.28±1.73 8.36±0.63 14.07±2.87

With LAMC 
complex & with 

radiation

1.82±0.36 21.46±3.30 10.90±0.50 22.44±2.40

2) Kidney          
with radiation

8.62±0.76 21.19±7.25 0.45±0.09 24.48±2.30

With LAMC 
complex & with 

radiation

5.44±0.98 42.61±4.61 0.98±0.29 39.28±10.28

3) Brain  with 
radiation

16.94±2.04 55.60±14.58 0.68±0.10 32.68±2.90

With LAMC 
complex & with 

radiation

11.42±0.79 126.81±9.43 1.08±0.09 44.10±2.90

(c) IIVNTP 41

DNA Protection

❖ DNA damage was significantly reduced following daily 
administration of LAMC formulation for 7 days (human 
equivalent dose of 4 tsp/day), prior to mice being exposed 
to lethal dose of radiation.
▪ a COMET assay was used to measures DNA nicks in bone 

marrow, spleen and leukocytes.

Ramachandran, L., Krishnan, C.V., Nair, C.K.K. (2010) Radioprotection by α-lipoic acid palladium 
complex formulation, (POLY-MVA) in mice, Cancer Biotherapy and Radiopharmaceuticals, Vol. 
25, No.4, 395-399.
Menon, A., Krishnan, C.V., Nair, C.K.K. (2009) Protection from gamma-radiation insult to 
antioxidant defense and cellular DNA by POLY-MVA, a dietary supplement containing palladium 
lipoic acid formulation. Int. J. Low Radiation, Vol. 6, No.3, 248-262.

(c) IIVNTP 42
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Poly – MVA: Research Areas

• Chronic Neurological Disease
– Mitochondrial support
– Cell support

• Fatigue States
– Mitochondrial energy / repair support

(c) IIVNTP 43 (c) IIVNTP 44

Poly – MVA

• Oral form available

• Given without other additives

• Generally added to a small normal 

saline (NS) bag

– (See protocol section)

(c) IIVNTP 45

LAMC
• Oral form available

– Orally given 2-4 tsp/day often 
for fatigue, neurological, 
mitochondrial issues.

– Up to 8 tsp per day in oncology 
support

• Intravenous form available
– Given without other additives 

(Up to 40 ml)
– Generally added to a small 

normal saline (NS) bag (c) IIVNTP 46

NEVER MIX ANYTHING IN THE SAME BAG 
WITH LAMC!!
•Precipitates with other minerals and can also 
cause thrombus when mixed with other nutrients.
•You may run other nutrients in the same day or a 
series of infusions.  Make sure to change for flush 
the line between LAMC and the nutrients.

(c) IIVNTP 47

Lipoic-Mineral Complex 

Technical notes:
1.DO NOT add any other nutrients or injectables to this solution. 
2.Can be used in series with other nutrients
3.The first treatment dose should be 5 – 10 mL
4.LAMC may be increased to 40 mL with successive treatment if the first IV is 
well tolerated.

Est. Treatment time: 0.5 – 1.5  hours Desired drip rate: 3-4  
mL/min
Final osmolarity: Approx. Iso-osmolar 

Nutrient mg/ml mL mOsm/ml mOsm*vol

1. LAMC 5 - 40

2. D5W or 0.9% Saline 100 -
250

48(c) IIVNTP

43 44

45 46

47 48



3/27/2022

9

Poly-MVA

Poly-MVA for IV Use: 
1 – No oxidative therapies / HDIVC within 12 

hours of Poly-MVA IV 
2 – Infuse Poly-MVA per protocol over 30-90 

minutes 
3- Infusion Frequency: Two IV’s weekly for six 

weeks then re-evaluate 

(c) IIVNTP 49

Sequencing in Cases:

• Often we will sequence IV’s on the same day 
to increase synergy and speed healing.  (see 
case in the PTC notes).

• Often this is some or all of the following:
1. Vitamin-Mineral IV
2. Glutathione
3. ALA or LAMC
4. Phospholipids (often added once the patient 

is past an acute phase)
(c) IIVNTP 50

Poly-MVA Research Areas:
• Corduneanu O1, Chiorcea-Paquim AM, Garnett M, Oliveira-Brett 

AM. Lipoic acid-palladium complex interaction with DNA, 
voltammetric and AFM characterization. Talanta. 2009 Mar 
15;77(5):1843-53. doi: 10.1016/j.talanta.2008.10.046. Epub 2008 
Nov 6. PMID:  19159808

• Ramachandran L1, Krishnan CV, Nair CK. Radioprotection by alpha-
lipoic acid palladium complex formulation (POLY-MVA) in mice. 
Cancer Biother Radiopharm. 2010 Aug;25(4):395-9. doi: 
10.1089/cbr.2009.0744. PMID: 20701542

• Sudheesh NP1, Ajith TA, Janardhanan KK, Krishnan CV. Palladium-α-
lipoic acid complex attenuates alloxan-induced hyperglycemia and 
enhances the declined blood antioxidant status in diabetic rats. J 
Diabetes. 2011 Dec;3(4):293-300. doi: 10.1111/j.1753-
0407.2011.00142.x.PMID: 21679354

• Antonawich FJ1, Fiore SM, Welicky LM. Regulation of ischemic cell 
death by the lipoic acid-palladium complex, Poly MVA, in gerbils. 
Exp Neurol. 2004 Sep;189(1):10-5. PMID: 15296831

(c) IIVNTP 51

Poly-MVA Research Areas:
• Ajith TA, Nima N, Veena RK, Janardhanan KK, Antonawich F. Effect 

of palladium α-lipoic acid complex on energy in the brain 
mitochondria of aged rats. Altern Ther Health Med. 2014 May-
Jun;20(3):27-35. PMID:24755568

• Sudheesh NP1, Ajith TA, Janardhanan KK, Krishnan CV. Effect of 
POLY-MVA, a palladium alpha-lipoic acid complex formulation 
against declined mitochondrial antioxidant status in the 
myocardium of aged rats. Food Chem Toxicol. 2010 Jul;48(7):1858-
62. doi: 10.1016/j.fct.2010.04.022. Epub 2010 Apr 20. PMID: 
20412826

• Sudheesh NP1, Ajith TA, Janardhanan KK, Krishnan CV. Palladium 
alpha-lipoic acid complex formulation enhances activities of Krebs 
cycle dehydrogenases and respiratory complexes I-IV in the heart of 
aged rats. Food Chem Toxicol. 2009 Aug;47(8):2124-8. doi: 
10.1016/j.fct.2009.05.032. Epub 2009 Jun 13. PMID: 19500641
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Poly – MVA References
Antonawich, F.J., Welicky,L.M., Fiore, S.M. (2004) Regulation of Ischemic Cell Death using 

the Lipoic Acid Palladium Complex, POLY-MVA. Society for Neuroscience, Abstract # 
379.3.

Antonawich, F.J., Fiore, S.M., Welicky, L.M. (2004) Regulation of Ischemic Cell Death by 
the Lipoic Acid-Palladium Complex, POLY-MVA, in Gerbils. Experimental Neurology 
189(1): 10-15.

Antonawich, F.J. (2005a) Poly MVA Induced Regulation of Cell Death in Cancer and 
Stroke. XII International Congress on Anti-Aging Medicine , Chicago, IL.

Antonawich, F.J. (2005b) A Combination of Antioxidant Activity and an Alternative Energy 
Source is an Effective Anti-Ischemic Strategy, XIII International Congress on Anti-Aging 
Medicine , Las Vegas, NV.

Antonawich, F.J., Welicky, L.M. (2006) Ischemic Neuroprotection following Delayed 
Administration of the Lipoic Acid-Palladium Complex, POLY-MVA. Free Radical Biology 
and Medicine, (submitted).

Bacon AL, Harris AL. (2004) Hypoxia-inducible factors and hypoxic cell death in tumor 
physiology. Annals of Medicine; 36:530-9.

Brown JM, Wilson WR. (2006) Exploiting tumor hypoxia in cancer treatment. Nature 
Reviews: Cancer; 4:437-47.

Bunger, J, Stork, J, Stalder, K. (1996) Cyto - and genotoxic effects of coordination 
complexes of platinum, palladium and rhodium in vitro. Int. Arch. Occup. Environ. 
Health; 69(1):33-38.

Garnett, M. (1995) Palladium Complexes and Methods for Using Same in the Treatment 
of Tumors and Psoriasis, U.S.Patent, No. 5,463,093, Oct.31.(c) IIVNTP 53

Poly – MVA References
Garnett M. (1995) Synthetic DNA reductase. Journal of Inorganic Biochemistry; 59:C48. 18 3/18/10 Edition
Garnett, W. A and Garnett, M. (1996) Charge relay from molybdate oxyradicals to palladium-lipoic complex 

to DNA. Conference on Oxygen Intermediates in Nonheme Metallobiochemistry June(Minneapolis,MN).
Garnett, M. (1997) Palladium Complexes and Methods for Using same in the Treatment of Tumors, 

U.S.Patent, No. 5,679,697, Oct.21.
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U.S.Patent, No. 5,776,973, July7.
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compounds in human and bacterial cells. Mutat. Res. 389(2-3):183-190.
Griffin JL, Shockcor JP. (2006) Metabolic profiles of cancer cells. Nature Reviews: Cancer; 4:551-61.
Krishnan, C.V., Garnett, M. (2006) Liquid crystal behavior in solutions, electrode passivation, and impedance 

loci in four quadrants, in “Passivation of Metals and Semiconductors, and Properties of Thin Oxide 
Layers”, P.Marcus and V. Maurice (Editors), Elsevier, Amsterdam, p 389-394.

Migliore, L., Frenzilli,G., Nesti, C., Fortaner, S., Sabbioni, E. (2002) Cytogenetic and oxidative damage induced 
in human lymphocytes by platinum, rhodium and palladium compounds. Mutagenesis; 17(5):411-417.

Paul SA, Simons JW, Mabjeesh NJ. (2004) HIF at the crossroads between ischemia and carcinogenesis. 
Journal of Cellular Physiology; 200:20-30.

Stahl SS. (2005) Palladium -Catalyzed Oxidation of Organic Chemicals with O2. Science; 309:1824-6.
Sudheesh, N.P., Ajith, T.A., Janardhanan, K.K. and Krishnan C.V. (2009) Palladium alpha - lipoic acid complex 

formulation enhances activities of Krebs cycle dehydrogenases and respiratory complexes I-IV in the 
heart of aged rats. Food and Chemical Toxicology 47: 2124–2128.
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solid malignant tumours. Onkologie; 27:83-90.
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