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Attacking Cellular Metabolism

• Over 50 years ago, most scientific and medical 
therapeutic approaches focused on cellular 
metabolism.  

• More recent approaches:
– Genomics
– Proteomics 

• The area of metabolism (metabolomics) is now 
being revisited as an attractive target 



Attacking Cellular Metabolism

• One such regulatory approach is via the 
manipulation of cellular energy.  

• Cellular energy is synonymous with 
metabolic power.  

• Can we alter metabolic fitness by providing 
an alternative electron source?



HOW?
Lipoic Acid/Palladium Complex 
(LAPd) Garnett McKeen Laboratory LAPd = trimer, 

associated with 
thiamine

• Originally named 
(DNA Reductase) for 
its ability to shunt 
electron energy from 
itself to DNA
– prevent oxidation



Lipoic Acid/Palladium
Complex (LAPd)

Garnett McKeen Laboratory

WHAT IS POLY-MVA?  
Unique liquid dietary supplement designed to 
support and  promote cellular energy 
production.
Poly - Palladium Lipoic Acid Complex  
Minerals: Molybdenum, Rhodium, Ruthenium
Vitamins: B1, B2, B12
Amino Acids: N-Acetyl Cysteine & Formyl 
Methionine



Lipoic Acid/Palladium Complex (LAPd)

• Differs from free radical scavengers (e.g. α lipoic 
acid) because there is no free lipoic acid or 
palladium.  

• They are bound together = soluble in fat and water
• Enhanced Effectiveness - It is a polymer (liquid 

crystal) rather than a single molecule. Therefore, 
the polymer provides a unified redox (accept 
charge and donate charge) reaction.

• Therefore, it can also provide ENERGY.



ORAC Value Comparisons

ORAC = Oxygen Radical Absorbance Capacity. 
(expressed as Trolox equivalent per gram)

Vitamin A = 1.6 (2,800)
Vitamin C = 1.12 (1,890)
Vitamin E = 1.0 (1,700)
Melatonin = 2.04 (3,468)
Lipoic Acid = 1.4 (2,400)
Poly MVA = 5.65 (9,605)

Brunswick Labs, Wareham, MA



Safety

• Ames test – no mutagenicity
• Toxicity screen – both acute and chronic 

animal testing demonstrated no observed 
effects.  No animal deaths were observed at 
even the highest dosages tested (LD50 
concluded to be greater than 5000 mg/kg)

• Typical human dose 40ml/day (25 mg/ml), 
70kg human receives about 20 ug/ml



 
 
1. Palladium 
2. Molybdenum 
3. Ruthenium 
4. Rhodium 
5. Lipoic Acid 
6. Thiamine (B1) 
7. Riboflavin (B2) 
8. Vitamin B-12 
9. Formyl methionine 
10. N-acetyl cysteine 

Constituents
(mg/ml) 

3.97 
0.044 
0.0014 
0.014 
7.68 
9.26 
0.174 
0.185 
0.026 
0.185 

2 tsp. – Dosage 
(mg/10ml) 
NA/Cmpx 

0.44 
0.014 
0.14 

NA/Cmpx 
NA/Cmpx 

1.74 
1.85 
0.26 
1.85 

Upper Safety Limits Human/Animal 
 
6 mg/day (IPCS) 
2 mg/day (FNB, EVM) 
NE (LD50 rats 200mg/kg)(%) 
30 mg/day (#, *, TOX) 
No limit (200-600 mg/day RDA)(EVM) 
100 mg/day (EVM, CRN) 
200 mg/day (EVM, CRN) 
3 mg/day (EVM, CRN) 
NA = amino acid 
NA = amino acid 

 NA = not applicable
NA/Cmpx = not applicable – constituent sequestered within a complex
NE = not evaluated
Sources:

(IPCS) International Programme on Chemical Safety (World Health Organization; United Nations Environmental Programme), 
2002.

(FNB) Food and Nutrition Board of the U.S National Academy of Science, 2002.
(CRN) UK Council for Responsible Nutrition; European Federation of Health Product Manufacturers Association, 1997.
(EVM) UK Expert Vitamin and Mineral Group, “Safe Upper Levels for Vitamins and Minerals”, May 2003.
# Desoize, B. (2004) Metals and metal compounds in cancer treatment. Anticancer Research 24(3a): 1529-1544.
* Bunger, J., Stork, J., Stalder, K. (1996) Cyto- and genotoxic effects of coordination complexes of platinum, palladium and 

rhodium. International Archives of Occupational & Environmental Health 69 (1):33-38.
% Kruszyna H, Kruszyna R, Hurst J, Smith RP (1980) Toxicology and pharmacology of some ruthenium compounds: Vascular 

smooth muscle relaxation by nitrosyl derivatives of ruthenium and iridium.  J. Toxicol Environ Health. 6(4):757-73.
TOXnet Special Information Search, National Library of Medicine

LAPd Supplement -
Constituents (Proprietary Values) & Safety Limits:



Anecdotal Effectiveness of Lipoic Acid 
Palladium Complex in Cancer

Adenocarcinoma
Anaplastic Carcinoma
Bladder
Brain
Breast
Colon
Endometrial
Renal
Leukemia (ALL)
Liver

Lung
Lymphoma
Multiple Myeloma
Non-Hodgkin’s
Lymphoma
Melanoma 
Osteosarcoma
Ovarian
Pancreatic
Prostate



Use of Energy

• Oxygen is the final electron acceptor

• Hypothesis: By providing an alternative electron 
(ENERGY) source, cancer cells can not handle it 
and die, while vulnerable ischemic cells are 
supplemented by it and are protected.

• Energy Source: Lipoic Acid Palladium Complex 
(Poly MVA)



LAPd Induced Alterations in
Cellular Energy 
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LAPd

• Killing associated with 
energy metabolism
– lipoic acid is involved 

with cellular energy (acts 
as a co-factor for the 
oxidation of pyruvate to 
acetyl co-A)

– LAPd kills cancer cells 
by facilitating the release 
of apoptosis-promoting 
factors from the 
mitochondria???



HOW?



Role of Oxygen in the Mechanism?

• More anaplastic the more hypoxic.

• HIF = Hypoxia Inducing Factor
– In a normoxia state it is catalytically destroyed
– Therefore, in a hypoxic state it increases
– HIF-1α forms a dimer with HIF-1β (a non- hypoxia related 

molecule) and is activated.

• ROLE: Allows cells to physiologically adapt 
to a cancer cells environment



How does Hypoxia Inducible Factor 
(HIF-1) alter the cancer cell environment?

• UPREGULATION of
Vascular Endothelial Growth Factor (VEGF) – responsible 

for angiogenesis
Erythropoietin (EPO) – increases blood cell specialization
Glucose Transporter 1 (GLUT 1) – facilitates anaerobic 

respiration
Glycolytic enzymes – responsible for anaerobic respiration

(Sharp and Bernaudin, Nature Reviews, 2004)

Carbonic anhydrase 9 – CA is responsible for converting 
carbon dioxide to carbonic acid for transport out of the 
cell, CA 9 is a altered form that hinders this process.  This 
results in a pH disruption within the cell.



LAPd reduces HYPOXIA

• Palladium- transition metals serve as highly 
efficient aerobic catalysts (Stahl et al., 2005)

Therefore, it can mimic the electron transport chain

• Poly MVA decreased “Hypoxy probe”
labeling in tumors (brain and breast)



SUBSEQUENTLY
LAPd Alters HIF-1 

• Decreased HIF-1 levels – due to its properties as a 
potent redox molecule

• Therefore,
– LESS angiogenesis
– LESS glycolysis
– LESS pH dysfunction

• Result: This makes the cell more vulnerable to 
programmed cell death (apoptosis)



Relationship of LAPd and Other 
Free Radical Scavengers

• As previously mentioned, LAPd is not a single molecule but a complex. 
Thus, its liquid crystal structure provides a continuous stream of redox 
(GRABS radicals and DONATES charge), which is novel to free 
radical biology. 

• Other monomolecular structures (i.e. vitamins C & E, ubiquinone (Co-
Q10), melatonin, glutathione) while beneficial, do not demonstrate the 
same redox potential (see previous ORAC values)

• In daily recommended dosages they do not hinder the effectiveness of 
LAPd, however simultaneous mega-dosages may attenuate its response.

• LAPd and Co-Q10 (Li-Q-Sorb, Qgel: Tishcon Corp.) act 
synergistically.
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Effects of LAPd 
on Stroke and Ischemia



LAPd Studies
• Transient Global Ischemia

– 100% benefit at 50 mg/kg(gerbil): Human dose = 20 ml/day 
(allometric scaling 1:5 ratio) BEHAVIORAL and MORPHOLOGICAL

– Rescue ~80% of the hippocampal neurons when administered at 
the time of insult.

– Antonawich F., et al., Experimental Neurology, 2004.
• Delayed administration is also effective!

– 50 mg/kg appears to protected 50% of the neurons when started 24
hours post TGI.

– Antonawich F., et al., Free Radical Biology and Medicine, 2005.
• Preventative trials                                    

ongoing.
Pre-Poly MVA RX
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POSSIBLE
APPLICATIONS



Therefore, by 
providing this 
alternative 
energy source 
one can:

Stabilize the mitochondria in an ischemic cell, as well as 
quench reperfusion radicals

Overload a cancer cell on excess electrons and facilitate 
apoptosis


