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Every minute 
of the day… 
!

 a silent, destructive process is occurring throughout your 
body known as protein oxidation. As we age, this process 
accelerates and eventually creates the underlying conditions that 
result in a host of degenerative diseases ranging from cancer and 
heart disease to diabetes.  Understanding this condition and what you can 
do to modify its lethal reach will go a long way in reducing your exposure to the 
diseases of aging. 

Protein oxidation is caused by free radicals and their toxic by-products attaching to 
the proteins that make up your body from your cell’s DNA, to muscle and organ 
proteins, brain proteins and artery proteins. (1, 2) It causes lethal mutations to DNA 
and damage to enzymes and other critical molecules that are essential to normal cell 
function. (1, 2, 3)  

The oxidation of your body’s proteins is now an accepted measure of a dangerous 
condition called oxidative stress, where free radicals are produced in excessive 
amounts beyond the bodys’ ability to neutralize them. (4) 

The iron and copper-containing enzymes in our body produce the deadly hydroxyl 
radical from the always-present hydrogen peroxide in our cells. Hydroxyl radicals are so 
potent and short-lived that they immediately react with the first proteins at the center 

of an enzyme. (2, 3) It is well known that enzyme activity is crucial for normal 
cell functioning and that enzymes become less active or totally inactive 

with age. Protein oxidation explains this hazardous loss of enzyme 
activity. (5) 

The oxidative damage to our DNA, our cells’ memory 
storage molecule that is copied during every cell 
division, is caused by protein oxidation and its deadly 
byproducts.



When our DNA 
is damaged or… 
!

 mutated by protein oxidation, the dividing cells pass along the DNA mutations to 
new cells. These mutations accumulate as we age and are a major driving force in 
cancer development, aging and degenerative diseases.  (6, 7)  

Higher than normal protein oxidation levels are associated with a large number of 
human diseases including cardiovascular disease, cancer, Alzheimer’s disease, 
Parkinson’s disease, ulcerative colitis and diabetic complications. Emphasis is now 
being placed on measuring markers of protein oxidation to identify persons who have 
abnormally high levels of protein oxidation in their blood and serum.  

The oxidation of HDL cholesterol is a form of protein oxidation which reduces the 
ability of HDL (good cholesterol) particles to transport cholesterol away from the 
arteries. Patients with established cardiovascular disease have higher levels of 
oxidized HDL in their blood than cardiovascular disease-free 
subjects. Furthermore, human atherosclerotic lesions have 
been found to contain elevated levels of oxidized HDL. (8) 

LDL cholesterol carries cholesterol to the arteries and is 
often referred to as the ‘bad cholesterol’. Oxidized LDL 
cholesterol (OXY-LDL), another form of protein oxidation, is a 
biomarker for diagnosing patients who have already-existing 
coronary artery disease. Levels of oxidized LDL cholesterol are also being u s e d t o 
determine a persons’ risk of developing coronary artery disease rather than simply 
measuring their total cholesterol. Not only the level of oxidized LDL, but the ratios of 
oxidized LDL to total cholesterol more accurately identifies patients who have coronary 
artery disease versus healthy patients. (9) 

Protein carbonyl levels, a key protein oxidation biomarker, are now being applied to 
measure a person’s risk of developing certain cancers. 



One study revealed 
that protein carbonyl levels… 
!

 are higher in breast nipple fluids taken from women diagnosed with breast 
cancer than in breast fluids taken from healthy women. The study also showed that 
protein carbonyl levels in breast fluids are higher in pre-malignant women and will help 
identify women who are at greater risk of developing breast cancer. (10) 

Protein carbonyl levels in the blood of patients with chronic lymphocytic leukemia and 
chronic myeloid leukemia are employed as a marker for both the diagnosis and 
progression of these diseases. Other oxidation markers, such as TBARS and MDA (cell 
membrane damage measurements) are identified along with protein carbonyl levels in 
some studies. (11, 12, 13) 

Dangerously high protein carbonyl levels are found in the serum of children with 
malignant tumors (14), patients with active ulcerative colitis (15), diabetic patients with 
advanced chronic kidney disease (16) and lung cancer patients. (17) 

Oxidized brain protein levels are now an accepted measure of the development of 
Alzheimer’s disease, starting with mild cognitive impairment to early and late-stage 
Alzheimer’s progression. (18) Nitrated brain proteins are another dangerous form of 
protein oxidation associated with cognitive diseases. Higher levels of protein nitration 
have been identified in patients with all degrees of dementia, including full-blown 
Alzheimer’s disease. (19) Following protein oxidation biomarkers, such as protein 
nitration, holds promise for early diagnosis, progression and treatment of these 
diseases. (18, 19) 



Higher levels of protein oxidative damage are 
found in the plasma of type 2 diabetics 
compared to healthy controls, and data 
suggests that reduced free radical scavenging 
in the plasma of diabetics makes them 
more susceptible to protein oxidation. 
The greatest difference seen in diabetics 
vs. non-diabetics is that diabetics have 
higher serum levels of advanced 
oxidation protein products (AOPP).  This 
form of severe protein oxidation is 
higher in long-term diabetics (ten years 
or more), non-diabetic obese patients 
and in patients with blood lipid 
disorders. (20, 21, 22) Diabetic patients 
who have poor glycemic control 
have higher serum levels of protein 
carbonyls and advanced oxidation 
protein products than diabetics 
who have good glycemic control. (23) 



Supplementation with 
antioxidants and other… 
!

 dietary ingredients have clearly been shown to lower oxidized protein levels in 
cell studies and human clinical trials.  

Sabinsa's Saberry® brand of amla extract is a broad-spectrum antioxidant which 
quenches peroxynitrite, superoxide, and hydroxyl radical in both water-soluble and fat-
soluble systems using the ORAC (oxygen radical absorbance capacity) tests.  These 
tests were developed mainly to compare the antioxidant potency of natural plant 
extracts, fruits and vegetables compared to a well-known vitamin E derivative, Trolox, 
so that fair antioxidant comparisons could be made.  

Broad-spectrum antioxidant activity is based on the values of ORACTotal [hydrophilic (H-ORAC) and lipophilic  
(L-ORAC)- Peroxyl Radical Absorbance Capacity)], HORAC (Hydroxyl Radical Absorbance Capacity). NORAC 

(Peroxynitrite Radical Absorbance Capacity), SOAC (Singlet Oxygen Absorbance Capacity), and SOD 
(superoxide dismutase equivalent activity, corresponding to Superoxide Radical Absorbance Capacity).  

Saberry® is a leader among water soluble phytonutrients in terms of broad spectrum antioxidant activity, 
showing a combined ORAC value of 358,600 µmol TE/100g* (ORACTotal + NORAC), HORAC of 34,500 µmol 

CAE/100g*, SOD capacity of 10,200 kunits SOD eq/100g and SOAC value of 135,100 µmol VitE/100g*.    
!
Sabinsa's Saberry extract scores high in quenching, or neutralizing, peroxynitrite 
radical, which has been strongly implicated in cardiovascular diseases. (24) Peroxynitrite 
oxidizes the amino acid tryptophan and sulfur amino acids in the LDL particle. (25) 

!
*  TE/g: Trolox Equivalent/100g, VitE/g: alpha- tocopherol Equivalent/100g, CAE/g: Caffeic Acid Equivalent/100g 
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LDL cholesterol particles deliver cholesterol to the arteries to repair damaged cell 
membranes, but oxidized LDL particles are no longer recognized by the docking 
spaces, or the receptor sites, on artery cells.  The oxidized LDL particles, however, are 
recognized by the immune responder cells, the macrophages, and they bond 
to the damaged LDL particle, forming foam cells - the earliest stage of 
hardening of the arteries, or atherosclerosis. Quenching peroxynitrite 
radical blocks its ability to oxidize the LDL particles. (25) 

Saberry extract also scores high on the HORAC test, a type of 
ORAC test that measures a supplement's 
ability to quench hydroxyl radical. 
Hydroxyl radical is a powerful damaging 
free radical that is generated by the iron and copper-
containing enzymes found throughout the human body.  (1, 2, 3, 

26) Hydroxyl radicals are so reactive that they oxidize the 
amino acids directly adjacent to the copper and iron center 
of the enzymes and destroys these enzymes ability to carry 
out their daily functions. (1, 2, 3, 26) This explains why c o m p l e t e l y 
inactive or partly inactive enzymes are found in increasing amounts in 
older people and animals. This form of protein oxidation is one of the driving forces 
behind the aging process and was first described by Earl Stadtman in 1991. (3, 26) 

Saberry's high HORAC score indicates that it is useful at quenching hydroxyl radical, 
which would indicate that it is useful in healthy aging support.  



Supplementation with selenium has been shown to lower the 
risks of cancers and other diseases in humans for over a decade, 
but the exact mechanisms of selenium’s anti-cancer effects have 
been unknown until very recently. (27, 28, 29) The potent effects of 
s e l e n i u m can be explained by a lessening of DNA 
damage, the removal of oxidation products from proteins 

and the enhancement of DNA repair. Studies 
demonstrate that selenium acts as a catalyst of protein oxidation 
repair without being depleted in the process. (27, 28) 
 

Sabinsa's Selenium SeLECT brand of 
selenomethionine was tested in a study 
conducted by Vanderbilt University Medical 

Center and it was found that Selenium SeLECT, 
is twice as bioavailable as an inorganic form of 

selenium – sodium selenite. (29) The study involved 
120 subjects with an average selenium intake of 

10 micrograms per day, well below the 
recommended dietary allowance of 55 
micrograms per day. Participants were 
given supplemental selenium in either the 
form of sodium selenite or SeleniumSeLECT. 

The amount of selenium in both forms 
needed to optimize nutrient levels in the blood 

was determined. As compared to sodium 
selenite, less than half the amount of selenium as 

SeleniumSeLECT was needed to reach optimal blood levels 
of selenium. (29) 



Curcumin, the active ingredient in turmeric, is currently undergoing human intervention 
trials ranging from Alzheimer’s disease to cancers. (30) It inhibits protein carbonyl 
formation and protein nitration in both human blood plasma and blood platelets 
caused by peroxynitrite radical. Curcumin reduced blood platelet protein carbonyl 
formation by 40% at the higher doses tested. Lower doses of curcumin were more 
effective at protecting blood plasma proteins from oxidation. (31)  

One study showed that curcumin prevented the oxidation of LDL cholesterol in human 
blood plasma when exposed to the powerful oxidizing effects of copper 
sulfate. (32) Copper, always present in human blood, is 
a major source of LDL cholesterol 
oxidation. The authors of the 
s t u d y c o n c l u d e d t h a t 
“Curcumin supplementation 
could be an effective 
strategy in preventing LDL 
oxidation and its impact on atherosclerosis 
and lesion formation.”(32)



Silbinol® from the heart wood of Pterocarpus marsupium 
is a rich source of Pterostilbene. Pterostilbene, a structural 

analog of resveratrol, is more stable in vivo than 
resveratrol. It is known to offer antioxidant and anti-inflammatory support. The 
antioxidant activities of trans-resveratrol, pterostilbene and quercetin, and the effect of 
their combination were investigated in human erythrocytes in vitro. Quercetin and 
pterostilbene protected erythrocyte membranes against lipid peroxidation (IC50 values 
64 ± 8.7 microM and 44.5 ± 7.8 microM, respectively) (Mikstacka et al., 2010). (33) 

The antioxidant effect of pterostilbene in rats with induced diabetes has been 
assessed. Diabetes decreases the activity of superoxide dismutase, catalase, 
glutathione peroxidase, glutathione-S-transferase and reduced glutathione significantly 
in liver and kidney tissues. There were significant improvements in activities of these 
enzymes, after the rats were treated with pterostilbene at a dose of 40 mg/kg for six 
weeks. The increased levels of lipid peroxidation measured as thiobarbituric acid 
reactive substances (TBARS) in liver and kidney of diabetic rats were also normalized 
by treatment with pterostilbene. Chronic treatment of pterostilbene remarkably 
reduced the pathological changes observed in liver and kidney of diabetic rats. These 
results substantiate the in vivo antioxidant efficacy of pterostilbene (Satheesh and Pari, 
2006). (34) 



Rosemary extract from the dried leaves of Rosemary 
(Rosmarinus officinalis) contains Ursolic acid, Carnosic 
acid and Rosmarinic Acid. Rosemary extract's unique 
cascading power revolves around carnosic acid. After this powerful 
molecule has extracted a free radical, it changes its structure and 
becomes carnosol. Carnosol also extracts a free radical to become 
rosmanol. Rosmanol continues the free radical scavenging until 
galdosol is created and further continues the scavenging process. All 
of this is accomplished beginning with just one powerful antioxidant molecule. 
Carnosic acid cascades into a series of antioxidant molecules to provide sustained anti-
oxidant benefits. (35) 

Strong inhibitory effect of rosemary extract and its major constituents such as carnosic 
acid, carnosol and rosmanol on lipid oxidation has been observed in vitro by Chen et 
al. (1992). Its role in quenching free radical species arising from the 
lipoxygenase pathway of arachidonic metabolism, in effect helps 
in tumor prevention (Wagner et al., 1987 and Huang M-T et al., 
1991). (36, 37) 

Grape seed extract lowered postprandial (after meal) oxidative 
stress in persons eating a meal rich in fats compared to persons who 
ate identical meals without taking the extract. Hyperlipidemia, or higher 
blood lipid levels, is a well-studied risk factor for atherosclerosis caused by after-
meal spikes of blood fat. This type of oxidative stress is, in part, caused by increased 
LDL oxidation and was minimized by grape seed extract supplementation.  (38)  

Green tea consumption is associated with decreased cardiovascular and cancer disease 
risk. A human trial in healthy volunteers demonstrated that two weeks of drinking 
green tea inhibited LDL cholesterol oxidation levels in their blood plasma compared to 
a week of drinking water. The damaging agent causing the LDL oxidation was 
identified as malondialdehyde (MDA) and that tea drinking lowered their serum MDA-
LDL concentrations. The study with healthy volunteers also showed that green tea 
drinking lowered serum LDL cholesterol oxidation levels and slowed the oxidation time 
of LDL cholesterol formation in their serum from 67 to 118 minutes. (39) 



Excessive oxidation of our body 
proteins is dangerous to our 
health. Our enzymes, DNA and 
other key proteins vital to proper 
cell function are all vulnerable to 
uncontrolled protein oxidation. 
Excessive levels of protein 
oxidation are strongly associated 
with degenerative diseases of 
aging, cardiovascular diseases, 
cancers, cognitive impairment, 
A l zhe imer ’s , and d iabet i c 
complications.  

SUMMARY 

“It  is  health  that  is  real  wealth…”  
	
 	
 	
 	
 	
 -­‐‑  Mahatma  Gandhi



References 
1. Radical-Mediated Protein Oxidation: From Chemistry to Medicine, Oxford Science Publications, Michael J. Davies, Roger T. 
Dean, 1998. !
2. Dean, R.T., Stocker, R., Davies, M.J. Biochemistry and pathology of radical-mediated protein oxidation. Biochem J. 1997; 
324(Pt 1): 1-18. !
3. Stadtman, E. Protein oxidation and aging. Science. 1992 August 28; 257: 1220-1224.4. !
4. Halliwell, B. Biochemistry of oxidative stress. Biochem Soc Trans. 1997 November; 35 (Pt 5): 1147-50. !
5. Machado A, Ayala A, Gordillo E, Revilla E, Santa Maria C. Relationship between enzymatic activity loss and post- 
translational protein modification in aging.  Arch Gerontol Geriatr. 1991 Mar-Jun; 12(2-3):187-97. !
6. Kennedy SR, Loeb LA, Herr AJ. Somatic mutations in aging, cancer and neurodegeneration. Mech Ageing Dev. 2012 Apr; 
133(4):118-26.  !
7. Radak Z, Zhao Z, Goto S, Koltai E. Age-associated neurodegeneration and oxidative damage to lipids, proteins and DNA. 
Mol Aspects Med. 2011 Aug; 32(4-6):305-15.  !
8. Shao B. Site-specific oxidation of apolipoprotein A-I impairs cholesterol export by ABCA1, a key cardioprotective function 
of HDL. Biochim Biophys Acta. 2012 Mar; 1821(3):490-501. Epub 2011 Dec 10. !
9. Mai W, , Liu D, Hao Y, Tao J, Dong Y. The oxidation ratio of LDL: a predictor for coronary artery disease. Dis Markers. 2008; 
24(6):341-9. !
10. Manello, Tonti GA, Medda V. Protein oxidation in breast microenvironment: Nipple aspirate fluid collected from breast 
cancer women contains increased protein carbonyl concentration. Cell Oncol. 2009; 31(5):383-92.11.  !
11. Mussolino, C, Allegra A, Alonci A, Saija A, Russo S, Cannavò A, et al. Carbonyl group serum levels are associated with CD38 
expression in patients with B chronic lymphocytic leukemia. Clin Biochem. 2011 Dec; 44(17-18):1487-90.  !
12. Singh RK, Tripathi AK, Tripathi P, Singh S, Singh R, Ahmad R. Hematol Oncol Stem Cell Ther. 2009; 2(1):285-8. Studies on 
biomarkers for oxidative stress in patients with chronic myeloid leukemia. !
13. Ahmad R, Tripathi AK, Tripathi P, Singh S, Singh R, Singh RK. Malondialdehyde and protein carbonyl as biomarkers for 
oxidative stress and disease progression in patients with chronic myeloid leukemia. In Vivo. 2008 Jul-Aug; 22(4):525-8. !
14. Popadiuk S, Korzon M, Renke J, Woźniak M. Carbonyl groups content on the basis of protein peroxidation analysis with 
total antioxidant status in blood of children with cancers. Popadiuk S, Korzon M, Renke J, Woźniak M. Wiad Lek. 1998; 51 Suppl 
4:107-12. !
15. Alagozlu H, Gorgul A, Bilgihan A, Tuncer C, Unal S. Increased plasma levels of advanced oxidation protein products (AOPP) 
as a marker for oxidative stress in patients with active ulcerative colitis. Clin Res Hepatol Gastroenterol. 2012 May 7. [Epub 
ahead of print] !
16. Medina-Navarro R, Nieto-Aguilar R, Alvares-Aguilar C. Protein conjugated with aldehydes derived from lipid peroxidation as 
an independent parameter of the carbonyl stress in the kidney damage. Lipids Health Dis. 2011 Nov 7; 10:201. !
17. Rasheed Z, Ahmad R, Ali R. Structure and immunological function of oxidized albumin in lung cancer: its potential role as 
a biomarker of elevated oxidative stress. Br J Biomed Sci. 2009; 66(2):67-73. !
18. Sultana R, Butterfield DA. J Alzheimers Dis. 2010; 19(1):341-53. Role of oxidative stress in the progression of Alzheimer's 
disease.

http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Michael%20J.%20Davies&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Roger%20T.%20Dean&search-alias=books&sort=relevancerank
http://www.ncbi.nlm.nih.gov/pubmed?term=Machado%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Ayala%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Gordillo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Revilla%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Santa%20Maria%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed/15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Kennedy%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=22079405
http://www.ncbi.nlm.nih.gov/pubmed?term=Loeb%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=22079405
http://www.ncbi.nlm.nih.gov/pubmed?term=Herr%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=22079405
http://www.ncbi.nlm.nih.gov/pubmed/22079405
http://www.ncbi.nlm.nih.gov/pubmed?term=Radak%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22020115
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhao%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22020115
http://www.ncbi.nlm.nih.gov/pubmed?term=Goto%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22020115
http://www.ncbi.nlm.nih.gov/pubmed?term=Koltai%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22020115
http://www.ncbi.nlm.nih.gov/pubmed/22020115
http://www.ncbi.nlm.nih.gov/pubmed?term=Shao%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22178192
http://www.ncbi.nlm.nih.gov/pubmed?term=22178192
http://www.ncbi.nlm.nih.gov/pubmed?term=Mai%20W%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Hao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Tao%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Dong%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed/18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Tonti%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=19759418
http://www.ncbi.nlm.nih.gov/pubmed?term=Medda%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19759418
http://www.ncbi.nlm.nih.gov/pubmed?term=19759418
http://www.ncbi.nlm.nih.gov/pubmed?term=Allegra%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Alonci%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Saija%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Russo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Cannav
http://www.ncbi.nlm.nih.gov/pubmed?term=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Tripathi%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Tripathi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Tripathi%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Tripathi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Popadiuk%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Korzon%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Renke%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Wo
http://www.ncbi.nlm.nih.gov/pubmed?term=Popadiuk%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Korzon%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Renke%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www
http://www.ncbi.nlm.nih.gov/pubmed?term=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Alagozlu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Gorgul%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Bilgihan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Tuncer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Unal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Medina-Navarro%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22059738
http://www.ncbi.nlm.nih.gov/pubmed?term=Nieto-Aguilar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22059738
http://www.ncbi.nlm.nih.gov/pubmed?term=Alvares-Aguilar%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22059738
http://www.ncbi.nlm.nih.gov/pubmed?term=22059738
http://www.ncbi.nlm.nih.gov/pubmed?term=Rasheed%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=19637646
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19637646
http://www.ncbi.nlm.nih.gov/pubmed?term=Ali%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19637646
http://www.ncbi.nlm.nih.gov/pubmed?term=19637646
http://www.ncbi.nlm.nih.gov/pubmed?term=Sultana%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20061649
http://www.ncbi.nlm.nih.gov/pubmed?term=Butterfield%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=20061649
http://www.ncbi.nlm.nih.gov/pubmed?term=20061649
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Michael%20J.%20Davies&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Roger%20T.%20Dean&search-alias=books&sort=relevancerank
http://www.ncbi.nlm.nih.gov/pubmed?term=Machado%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Ayala%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Gordillo%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Revilla%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Santa%20Maria%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15374447
http://www.ncbi.nlm.nih.gov/pubmed/15374447
http://www.ncbi.nlm.nih.gov/pubmed?term=Kennedy%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=22079405
http://www.ncbi.nlm.nih.gov/pubmed?term=Loeb%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=22079405
http://www.ncbi.nlm.nih.gov/pubmed?term=Herr%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=22079405
http://www.ncbi.nlm.nih.gov/pubmed/22079405
http://www.ncbi.nlm.nih.gov/pubmed?term=Radak%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22020115
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhao%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22020115
http://www.ncbi.nlm.nih.gov/pubmed?term=Goto%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22020115
http://www.ncbi.nlm.nih.gov/pubmed?term=Koltai%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22020115
http://www.ncbi.nlm.nih.gov/pubmed/22020115
http://www.ncbi.nlm.nih.gov/pubmed?term=Shao%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22178192
http://www.ncbi.nlm.nih.gov/pubmed?term=22178192
http://www.ncbi.nlm.nih.gov/pubmed?term=Mai%20W%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Hao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Tao%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Dong%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18688083
http://www.ncbi.nlm.nih.gov/pubmed/18688083
http://www.ncbi.nlm.nih.gov/pubmed?term=Tonti%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=19759418
http://www.ncbi.nlm.nih.gov/pubmed?term=Medda%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19759418
http://www.ncbi.nlm.nih.gov/pubmed?term=19759418
http://www.ncbi.nlm.nih.gov/pubmed?term=Allegra%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Alonci%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Saija%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Russo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Cannav
http://www.ncbi.nlm.nih.gov/pubmed?term=21945028
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Tripathi%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Tripathi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=20063559
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Tripathi%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Tripathi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=18712183
http://www.ncbi.nlm.nih.gov/pubmed?term=Popadiuk%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Korzon%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Renke%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Wo
http://www.ncbi.nlm.nih.gov/pubmed?term=Popadiuk%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Korzon%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Renke%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10731952
http://www
http://www.ncbi.nlm.nih.gov/pubmed?term=10731952
http://www.ncbi.nlm.nih.gov/pubmed?term=Alagozlu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Gorgul%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Bilgihan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Tuncer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Unal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=22572519
http://www.ncbi.nlm.nih.gov/pubmed?term=Medina-Navarro%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22059738
http://www.ncbi.nlm.nih.gov/pubmed?term=Nieto-Aguilar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22059738
http://www.ncbi.nlm.nih.gov/pubmed?term=Alvares-Aguilar%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22059738
http://www.ncbi.nlm.nih.gov/pubmed?term=22059738
http://www.ncbi.nlm.nih.gov/pubmed?term=Rasheed%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=19637646
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19637646
http://www.ncbi.nlm.nih.gov/pubmed?term=Ali%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19637646
http://www.ncbi.nlm.nih.gov/pubmed?term=19637646
http://www.ncbi.nlm.nih.gov/pubmed?term=Sultana%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20061649
http://www.ncbi.nlm.nih.gov/pubmed?term=Butterfield%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=20061649
http://www.ncbi.nlm.nih.gov/pubmed?term=20061649


References 
19. Reed TT , Pierce WM Jr, Turner DM, Markesbery WR, Butterfield DA. Proteomic identification of nitrated brain proteins in 
early Alzheimer's disease inferior parietal lobule. J Cell Mol Med. 2009 Aug; 13(8B):2019-29. Epub 2008 Aug 21. !
20. Piwowar A, Knapik-Kordecka M, Warwas M. Markers of oxidative protein damage in plasma and urine of type 2 diabetic 
patients. Br J Biomed Sci. 2009; 66(4):194-9. !
21. Pandey KB, Mishra N, Rizvi SI. Protein oxidation biomarkers in plasma of type 2 diabetic patients. Clin Biochem. 2010 
Mar; 43(4-5):508-11.  !
22. Knapik-Kordecka M, Piwowar A, Warwas M. Oxidative-antioxidative balance disturbance and risk factors as well as 
vascular complications in patients with diabetes type 2. Wiad Lek. 2007; 60(7-8):329-34. !
23. Cakatay U. Protein oxidation parameters in type 2 diabetic patients with good and poor glycaemic control. Diabetes 
Metab. 2005 Dec; 31(6):551-7. !
24. Pacher P, Szabo C Role of the peroxynitrite-poly(ADP-ribose) polymerase pathway in human disease.  Am J Pathol.2008 
Jul;173(1):2-13. !
25. Dinis TC, Santosa CL, Almeida LM. The apoprotein is the preferential target for peroxynitrite-induced LDL damage 
protection by dietary phenolic acids. Free Radic Res. 2002 May;36(5):531-43.  !
26. Stadtman ER, Oliver CN. Metal-catalyzed oxidation of proteins. Physiological consequences. J Biol Chem. 1991 Feb 
5;266(4):2005-8. 27.  !
27. Sanmartin C, Plano D, Font M, Palop JA. Selenium and clinical trials: new therapeutic evidence for multiple diseases. Curr 
Med Chem. 2011; 18(30):4635-28.  !
28. Suryo Rahmanto A, Davies MJ. Catalytic activity of selenomethionine in removing amino acid, peptide and protein 
hydroperoxides. Free Radic Biol Med. 2011 Dec 15; 51(12):2288-99. Epub 2011 Oct 1. !
29. Xia, Y. et al. Effectiveness of selenium supplements in a low-selenium area of China Am J Clin Nutr. 2005 Apr; 81(4):
829-34.                                                                                                            !
30. Hatcher H, Planalp R, Cho J, Torti FM, Torti SV. Curcumin: from ancient medicine to current clinical trials. Cell Mol Life 
Sci. 2008 Jun; 65(11):1631-52. !
31. Kolodziejczyk J, Olas B, Saluk-Juszczak J, Wachowicz B. Antioxidative properties of curcumin in the protection of blood 
platelets against oxidative stress in vitro. Platelets. 2011; 22(4):270-6. Epub 2011 Feb 8. !
32. Mahfouz MM, Zhou SQ, Kummerow FA. Curcumin prevents the oxidation and lipid modification of LDL and its inhibition 
of prostacyclin generation by endothelial cells in culture. Prostaglandins Other Lipid Mediat. 2009 Nov; 90(1-2):13-20.  !
33. Mikstacka R, Rimando AM, Ignatowicz E. (2010) Plant Foods Hum Nutr. 65(1):57-63 !
34. Satheesh MA, Pari L.(2006). J Pharm Pharmacol. 58(11):1483-90. !
35. Chen Q, Huang Shi, Chi-Tang Ho. (1992) Journal of American Oil Chemists. 69 (10): 999 – 1002. !
36.Wagner, H., M. Wierer and B. Fessler, (1987) Planta Med. 53:305.

http://www.ncbi.nlm.nih.gov/pubmed?term=Reed%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Pierce%20WM%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Turner%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Markesbery%20WR%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Butterfield%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Piwowar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20095128
http://www.ncbi.nlm.nih.gov/pubmed?term=Knapik-Kordecka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20095128
http://www.ncbi.nlm.nih.gov/pubmed?term=Warwas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20095128
http://www.ncbi.nlm.nih.gov/pubmed?term=20095128
http://www.ncbi.nlm.nih.gov/pubmed?term=Pandey%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=19941844
http://www.ncbi.nlm.nih.gov/pubmed?term=Mishra%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19941844
http://www.ncbi.nlm.nih.gov/pubmed?term=Rizvi%20SI%5BAuthor%5D&cauthor=true&cauthor_uid=19941844
http://www.ncbi.nlm.nih.gov/pubmed?term=19941844
http://www.ncbi.nlm.nih.gov/pubmed?term=Knapik-Kordecka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18175551
http://www.ncbi.nlm.nih.gov/pubmed?term=Piwowar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18175551
http://www.ncbi.nlm.nih.gov/pubmed?term=Warwas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18175551
http://www.ncbi.nlm.nih.gov/pubmed/18175551
http://www.ncbi.nlm.nih.gov/pubmed?term=Cakatay%20U%5BAuthor%5D&cauthor=true&cauthor_uid=16357803
http://www.ncbi.nlm.nih.gov/pubmed?term=16357803
http://www.ncbi.nlm.nih.gov/pubmed?term=Pacher%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18535182
http://www.ncbi.nlm.nih.gov/pubmed?term=Szabo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18535182
http://www.ncbi.nlm.nih.gov/pubmed/?term=18535182
http://www.ncbi.nlm.nih.gov/pubmed/12150541
http://www.ncbi.nlm.nih.gov/pubmed?term=Stadtman%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=1989966
http://www.ncbi.nlm.nih.gov/pubmed?term=Oliver%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=1989966
http://www.ncbi.nlm.nih.gov/pubmed/1989966
http://www.ncbi.nlm.nih.gov/pubmed?term=Sanmartin%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=Plano%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=Font%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=Palop%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=Suryo%20Rahmanto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22015433
http://www.ncbi.nlm.nih.gov/pubmed?term=Davies%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=22015433
http://www.ncbi.nlm.nih.gov/pubmed?term=22015433
http://www.ncbi.nlm.nih.gov/pubmed?term=Hatcher%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Planalp%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Cho%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Torti%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Torti%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Kolodziejczyk%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=Olas%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=Saluk-Juszczak%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=Wachowicz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=Mahfouz%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=19549571
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhou%20SQ%5BAuthor%5D&cauthor=true&cauthor_uid=19549571
http://www.ncbi.nlm.nih.gov/pubmed?term=Kummerow%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=19549571
http://www.ncbi.nlm.nih.gov/pubmed?term=19549571
http://www.ncbi.nlm.nih.gov/pubmed?term=Reed%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Pierce%20WM%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Turner%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Markesbery%20WR%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Butterfield%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=18752637
http://www.ncbi.nlm.nih.gov/pubmed?term=Piwowar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20095128
http://www.ncbi.nlm.nih.gov/pubmed?term=Knapik-Kordecka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20095128
http://www.ncbi.nlm.nih.gov/pubmed?term=Warwas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20095128
http://www.ncbi.nlm.nih.gov/pubmed?term=20095128
http://www.ncbi.nlm.nih.gov/pubmed?term=Pandey%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=19941844
http://www.ncbi.nlm.nih.gov/pubmed?term=Mishra%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19941844
http://www.ncbi.nlm.nih.gov/pubmed?term=Rizvi%20SI%5BAuthor%5D&cauthor=true&cauthor_uid=19941844
http://www.ncbi.nlm.nih.gov/pubmed?term=19941844
http://www.ncbi.nlm.nih.gov/pubmed?term=Knapik-Kordecka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18175551
http://www.ncbi.nlm.nih.gov/pubmed?term=Piwowar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18175551
http://www.ncbi.nlm.nih.gov/pubmed?term=Warwas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18175551
http://www.ncbi.nlm.nih.gov/pubmed/18175551
http://www.ncbi.nlm.nih.gov/pubmed?term=Cakatay%20U%5BAuthor%5D&cauthor=true&cauthor_uid=16357803
http://www.ncbi.nlm.nih.gov/pubmed?term=16357803
http://www.ncbi.nlm.nih.gov/pubmed?term=Pacher%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18535182
http://www.ncbi.nlm.nih.gov/pubmed?term=Szabo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18535182
http://www.ncbi.nlm.nih.gov/pubmed/?term=18535182
http://www.ncbi.nlm.nih.gov/pubmed/12150541
http://www.ncbi.nlm.nih.gov/pubmed?term=Stadtman%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=1989966
http://www.ncbi.nlm.nih.gov/pubmed?term=Oliver%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=1989966
http://www.ncbi.nlm.nih.gov/pubmed/1989966
http://www.ncbi.nlm.nih.gov/pubmed?term=Sanmartin%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=Plano%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=Font%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=Palop%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=21864284
http://www.ncbi.nlm.nih.gov/pubmed?term=Suryo%20Rahmanto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22015433
http://www.ncbi.nlm.nih.gov/pubmed?term=Davies%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=22015433
http://www.ncbi.nlm.nih.gov/pubmed?term=22015433
http://www.ncbi.nlm.nih.gov/pubmed?term=Hatcher%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Planalp%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Cho%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Torti%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Torti%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=18324353
http://www.ncbi.nlm.nih.gov/pubmed?term=Kolodziejczyk%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=Olas%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=Saluk-Juszczak%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=Wachowicz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=21303217
http://www.ncbi.nlm.nih.gov/pubmed?term=Mahfouz%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=19549571
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhou%20SQ%5BAuthor%5D&cauthor=true&cauthor_uid=19549571
http://www.ncbi.nlm.nih.gov/pubmed?term=Kummerow%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=19549571
http://www.ncbi.nlm.nih.gov/pubmed?term=19549571


References 
!
37. Huang, M.T., T. Lysz, T. Ferraro, T.F. Abidi, J.D. Laskin and A.H. Conney, (1991) Cancer Res. 51:813. !
38. Natella F, Belelli F, Gentili V, Ursini F, Scaccini C. Grape seed proanthocyanidins prevent plasma postprandial oxidative 
stress in humans. J Agric Food Chem. 2002 Dec 18; 50(26):7720-5. !
39. Gomikawa S, Ishikawa Y, Hayase W, Haratake Y, Hirano N, Matuura H, Mizowaki A, Murakami A, Yamamoto M. Effect of 
ground green tea drinking for 2 weeks on the susceptibility of plasma and LDL to the oxidation ex vivo in healthy volunteers. 
Kobe J Med Sci. 2008 May 23;54(1):E62-72. !!

About Sabinsa 
Sabinsa's mission is to provide alternative and complementary natural products for 
human nutrition and well being. Over the past 26 years, Sabinsa has brought to market 
more than 100 standardized botanical extracts, and privately funded clinical studies in 
conjunction with prestigious institutions in support of these products. With more than 
100 full-time scientists conducting ongoing research in India and the United States, 
Sabinsa and sister company Sami Labs Ltd. continue to develop, patent and 
manufacture phytonutrients for the world market. All products intended for human 
consumption are certified Kosher and Halal. For more information, visit 
www.sabinsa.com and contact us at info@sabinsa.com. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Natella%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=Belelli%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=Gentili%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=Ursini%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=Scaccini%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=12475295
http://www.ncbi.nlm.nih.gov/pubmed/18772610
http://www.sabinsa.com
mailto:info@sabinsa.com
http://www.ncbi.nlm.nih.gov/pubmed?term=Natella%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=Belelli%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=Gentili%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=Ursini%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=Scaccini%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12475295
http://www.ncbi.nlm.nih.gov/pubmed?term=12475295
http://www.ncbi.nlm.nih.gov/pubmed/18772610
http://www.sabinsa.com
mailto:info@sabinsa.com

