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SuperiorAntioxidant™ 

Goal 
To supply a NSF Certified for Sport (NSFCS) product containing corrective amounts, when combined with diet, of the 
natural bio-active compounds: lycopene, lutein, zeaxanthin, astaxanthin, Co-enzyme Q10 (CoQ10) and alpha lipoic acid, 
to achieve daily levels associated with better overall health and recovery outcomes at all life stages. The goals of 
achieving proper levels of these combined ingredients are to 1) supply structural and functional components limited 
by diet, allergies or age; 2) offer unique non-vitamin/mineral antioxidant protection to help manage free radical 
production caused by normal biological processes and exacerbated by stress, aging, exercise, and the environment; 3) 
help control obligatory inflammation – i.e. free radical and antioxidant/inflammation balance; and 4) cumulatively 
support daily energy and recovery. 
Desired outcomes after 30 days of continuous daily use compared to a non-supplemented state and especially when 
combined with a complete daily multivitamin and mineral formula (MVM) containing at least the known under-
consumed vitamins and minerals, include enhanced energy, improved and reduced recovery time, and unique 
structural and functional support for the maintenance of eye, cardiovascular, immune, skin and brain health. Further, 
this product contains the individual ingredients (carotenoids, alpha-lipoic acid and CoQ-10) in amounts and forms 
shown to be consistent with what is needed to raise the food content of these bio-actives to match levels associated 
with the above goals contributing to healthy aging and the prolonged ability to perform desired activities at the 
highest level. 
Practitioners should be mindful that dietary supplements designed to support health are formulated around the “prevention before 
cure” approach, meaning correcting food intake nutrition levels through filling nutrition gaps (i.e., supplementing the diet) to meet 
recommended levels over a lifetime, thus allowing the necessary nutrient/bioactive synergy in the creation, development and 
maintenance of human tissues leading to a superior human entity than otherwise. 

Rationale 
The bio-active compounds: lycopene,1 lutein,2 zeaxanthin,3 astaxanthin,4 CoQ10,5 and alpha lipoic acid6 are naturally 
present in the human body, primarily from specific foods we may or may not regularly consume, and make significant 
and indispensable contributions to human health and performance.1,2,3,4,5,6,7,8  
Humans and other animals cannot synthesize carotenoids in meaningful quantities and therefore they must be 
supplied through diet.9,10 Carotenoids (e.g., lycopene, zeaxanthin, lutein, astaxanthin, etc.) are health promoting bio-
actives which are synthesized in plants/algae, bacteria, yeast and fungi, and are acquired by humans by consuming 
these organisms as foods.11,12 
Although there are no formal recommendations for daily individual carotenoid consumption, compared to expert 
findings on carotenoid intakes, (founded on carotenoid blood/tissue levels associated with health benefits327),13,14 the 
specific carotenoids named above are found to be commonly low throughout the human body due to: under-
consumption/food preferences or availability,7,15,16,17 limited bio-availability,18,19,20 allergies,21,22 or aging,23 but 
demonstrated to be structurally and functionally critical to human health including, along with alpha-lipoic acid and 
CoQ10, supporting energy, daily recovery, immunity, and healthier aging giving rise for supplementation to bridge the 
food gap.1,2,3,4,5,6,7,8,16,24 Although alpha-lipoic acid and CoQ10 also have strong antioxidant qualities, they are 
intrinsically connected to cellular energy production and can be supplied by diet and synthesized by humans.5,6 
However, diet choices and aging compromise substrate availability and the natural biosynthesis of both molecules 
often justifies supplementation.5,6,25,26 Additionally, excessive mental and physical stress (also a major cause of 
immune suppression), dieting, and environmental insults to the human metabolism/organism may increase the need 
for these active substances thus adding to the above known under-consumption and aging rationale for 
supplementation.27,28,29,30,31,32,33,34  
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The Carotenoids, Lycopene, Lutein, Zeaxanthin and Astaxanthin 
Besides dividing carotenoids into pro-vitamin A and non-pro-vitamin A classes, depending on the identification of an 
oxygen molecule in the carotenoid, they are often separated into two basic categories, 1) oxygen containing 
xanthophylls or 2) unoxygenated carotenes. Lycopene is a carotene and astaxanthin, lutein and zeaxanthin are 
xanthophylls.35 
Carotenoids which are unable to be synthesized by humans, are naturally occurring lipophilic pigments found in most 
vegetables and fruits and when consumed in adequate quantities, are associated with significant reductions in health 
risks and improved cardiovascular, ocular, brain, muscular skeletal, skin and aging health overall.8,10,34 Unfortunately 
most persons in the US and other developed nations are woefully low on fruit and vegetable intake17,36,37 and 
therefore missing the carotenoids’ full health contributions including positive effects on gene expression, the 
structural integrity of tissue/organ components, protection from free radical damage (antioxidant properties, see 
Figure 1) and inflammation, both conditions that lead to compromised immunity, poor overall health outcomes and 
early aging.7,8,10,34,38,39,40 
 
Figure 1 – How Antioxidants Work 
 

 
 
Although there are over 750 carotenoids identified in nature, less than 100 have been found to be present in the 
human diet and ~30 have been found in human blood with only six making up 95% of all carotenoids found in the 
blood/tissues.34 Lycopene, lutein, zeaxanthin and astaxanthin are among these primary carotenoids in humans that 
positively effect human structure, function and health but are also among the most under-consumed.8,10 Additionally, 
the bio-accessibility, thus availability/absorption, of these molecules from plant foods is strikingly low because their 
chemical structures tightly bind them to the plant matrix,18,41 furthering the already significant variability in their 
bioavailability42,43 based on other factors such as the recipient’s age (older persons have lower carotenoid 
digestion/absorption),23 degree of plant food processing (heat/canning/pasteurizing and mechanical processing 
improves bioavailability),44,45 consumption in the presence of dietary fats (once extracted from the food carrier, it 
requires dietary fat to incorporate the carotenoids into micelles for absorption through the enterocytes) since it has 
been demonstrated that an intake of approximately three to five grams of fat is critical for maximum absorption.46,47 

Free radicals are part of normal 
biological processes, but damage 
becomes excessive from 
underperforming antioxidant 
systems due to physical and 
environmental insults from stress, 
poor diet and intense exercise, 
leading to poor health outcomes, 
inadequate daily recovery and 
accelerated aging.   
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Under-consumption of fruits and vegetables combined with the bio-accessibility/availability of the important 
carotenoids, especially lycopene, lutein, zeaxanthin and astaxanthin has encouraged the use of properly formulated  
dietary supplements to bridge the food delivery gap to achieve daily desired levels, i.e., lipid soluble ingredients in diet 
corrective amounts. Moreover, although dietary supplements (DS) do not replace foods but are used to supplement 
the diet with isolated compounds to work synergistically with foods, because carotenoids as DS do not need to be 
released from the plant matrix, properly formulated supplements can be more efficiently absorbed than specific 
carotenoids in foods to help overcome the variances in bioavailability from foods or gastrointestinal tract 
limitations.48,49,50 
The majority of populations in developed nations are considered low in lycopene and total carotenoid blood 
concentrations, which translates to greater health risks as described above, although carotenoids have not yet been 
named to be essential micronutrients such as the vitamins and essential minerals that do have essential/nutrient 
status. However, experts in the field have proposed an advantageous plasma concentration for best health 
outcomes.51 Taking results from meta-analyses, experts declared five cut-off levels of plasma carotenoid 
concentrations.  A level <1μM (<1000 nmol/L) designates a very high risk of negative health consequences. High to 
moderate health risk with carotenoid concentration in the range 1.5–2.5 μM. Concentration from 2.5–4 μM being a 
moderate risk and concentrations over 4 μM are proposed as having the lowest risk of poor health consequences 
(>2500 nmol/L is categorized as best health protection). These experts also report that over 95% of the US population 
falls into the moderate or high-risk category of the proposed carotenoid health index described here.51,52 

Lastly, the carotenoids (lycopene, lutein, zeaxanthin and astaxanthin) and their dosages found in this product are 
commonly used as supplements both topically and orally to support skin health since a primary cause of poor skin 
health, including early signs of aging and immune suppression, is caused by photo-oxidative damage and these 
ingested carotenoids exist in human skin to protect humans from the harmful effects of ultraviolet radiation 
(UVR).3,4,28,29 The photo protective effects of these carotenoids are not solely from their direct light-absorbing and 
antioxidant properties but also connected to their regulation of ultraviolet light induced gene expression, making 
them potentially helpful in mitigating environmental insults to human skin, including photo-aging. Therefore lycopene, 
lutein, zeaxanthin and astaxanthin, together contribute to supporting overall skin appearance and health throughout 
aging.3,4,28,29 

Lycopene in Health and Risk Reduction/Protection 
Lycopene is a lipophilic, multi-hydrocarbon non-provitamin A unsaturated carotenoid with a chemical structure that 
undergoes alterations when exposed to heat, light and other chemical interactions such as food processing.53 It is 
found in red-colored fruits and vegetables, including tomatoes, papaya, red grapefruits, guava and watermelon.54 As 
with DS sources, processed tomato products (which supply ~85% of lycopene in the North American diet55), such as 
tomato paste, juice, ketchup, puree, sauce or soups are lycopene sources with improved bioavailability primarily due 
to the processing releasing lycopene from the fibrous cell structure matrix or heat alteration.56 The average/mean 
daily intake of lycopene in the United States is 4.6 mg but ranges from .28–10.5 mg/day.52,57 How much is absorbed is 
wildly variable as described above. In humans, lycopene absorption from foods is in the range of 10%–30% with the 
remainder being excreted.41,42,43,44,45,46,47,50  
Figure 2 from Petyaev et al. depicts lycopene metabolism including primary tissue distribution.52 Lycopene has many 
properties that contribute to human health including functioning as a powerful antioxidant (11 conjugated double 
bonds make lycopene a superior carotenoid antioxidant) in quenching reactive oxygen species (ROS) in specific cell 
types and subsequently reducing/controlling damage to DNA,58,59,60,61 acting as an anti-inflammatory62,63,64 and anti-
proliferative agent.64,65 Although these are generally noted as dietary lycopene’s primary functions associated with 
better health outcomes, undoubtably, the actions of the lycopene molecule in human structure and function are 
interrelated as they metabolize and extend their activities in specific regions of the body in making their final 
contributions to overall health.1,14,24,27,38,56,66 (See Figure 2). Further, beyond these mechanisms, findings have shown 
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lycopene to positively interact within intercellular communications and metabolic and immune system 
pathways.59,67,68  

Figure 2: Lycopene Metabolism and Distribution52  
 

 
Ingested lycopene released from the food source is solubilized and emulsified inside the intestinal lumen, then transported with 
scavenger receptor class B type 1 protein (SR-B1) via the epithelium of small intestine. Plasma lipoproteins are the primary 
delivery systems of carotenoids including lycopene in humans. Lycopene distribution is highly selective with the adrenals, testes, 
prostate, and liver, having the highest concentration, but also found in skin and other organs. Source: Petyaev, Ivan. (2016). 
Lycopene Deficiency in Ageing and Cardiovascular Disease. Oxidative Medicine and Cellular Longevity. 2016. 1-6. 
10.1155/2016/3218605. 

Lycopene and Vascular/Cardiovascular Health 
Meta-analysis confirms that people in the highest quartile of lycopene intake compared with the three lower levels 
have better vascular/cardiovascular health.1,66,69,70 The mechanisms of action are proposed to be multiple: 1) effective 
antioxidant in quenching singlet oxygen and modulating the production of antioxidant enzymes (e.g. superoxide 
dismutase and catalase). Via reducing oxidative stress and ROS, lycopene may indirectly increase the availability of 
nitric oxide (oxidative stress in the vascular system leads to endothelial dysfunction) subsequently improving 
endothelium-dependent vasodilation and reducing DNA, lipid and mitochondria damage and inhibit platelet 
functions/adhesions.71,72,73,74 Therefore as an antioxidant, lycopene increases antioxidant enzymes, arrests nitrogen 
species and ROS and defends endothelial cells from damage. 2) Anti-inflammatory agent to help control excessive 
inflammation related to cardiovascular health by, in part, suppressing lipopolysaccharide (LPS)-induced inflammation 
(LPS is a membrane component of Gram-negative bacteria, which is a major pathogenic activator in organ 
dysfunctions75).34 This anti-inflammatory function may be due to lycopene’s enhancement of vascular barrier integrity 
and inhibition of cell adhesion molecules (CAM).76 To be sure, the anti-inflammatory actions of lycopene are 
modulated by the downregulation of NF-kappa B and TNF-alpha production (expression of TNF-alpha induced 
intercellular adhesion molecule [ICAM-1] is inhibited by lycopene).24,77,78 3) Inhibition of genes involved in 
inflammation are also mediated by lycopene.77,79 For more on lycopene’s effects beyond or related to its antioxidant 
and anti-inflammatory actions on overall vascular including total cardiovascular (CV)  health, readers are referred to 
the Mozos et al. review titled “Lycopene and Vascular Health.”24  
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The preponderance of evidence supports the positive effects of tomato products and/or lycopene supplementation on 
vascular/CV health.27,66,80,81,82,83,84,85,86,87,88,89 Increasing the lycopene intake both through tomato products or 
supplementing (lycopene doses range from 4-30 mg/day incremental to normal dietary intake) has been shown in 
recent meta-analyses to improve blood lipids, blood pressure and endothelial function and significantly decrease 
cardiovascular events while reducing mortality.66,82 For more details on the peer reviewed clinical trials including 
designs, dosages, and outcomes, see Table 1 in the Cheng et al. meta-analysis, “Tomato and lycopene 
supplementation and cardiovascular risk factors: A systematic review and meta-analysis,”82 and updated Cheng et al. 
“Lycopene and Tomato and Risk of Cardiovascular Diseases: a Systematic Review and Meta-Analysis of Epidemiological 
Evidence” that includes blood level correlation to improved CV outcomes.66  

Lycopene Cognitive Function and Health 
According to the National Institute on Health (NIH), cognitive health (the ability to clearly think, learn, and remember) 
is an important component of brain health, along with motor function (how well you make and control movements), 
emotional function (how well you interpret and respond to emotions) and sensory function (how well you feel and 
respond to sensations of touch, including pressure, pain, and temperature).90 Many individual carotenoids found in 
fruits and vegetables have been divergently associated with cognitive health, which may be due to their respective 
unique antioxidant properties and tissue distribution.34,91,92 As with vitamins and essential minerals that are 
indispensable for brain creation, structure, function and health maintenance, lycopene and its metabolites are also 
found in the brain leading researchers to surmise lycopene to have a unique neuroprotective role,93,94 and thus may 
offer a prophylactic effect in brain neurons supporting cognitive health through lycopene’s well known 
antioxidant58,59,60,61 and anti-inflammatory properties.62,63,64,77,79,95,96 To be sure, the high energy demand of the central 
nervous system (CNS), especially the brain, can lead to oxidation overload and cause neuro-inflammation, particularly 
in aging,52,97 and therefore, lycopene’s unique antioxidant and anti-inflammatory properties may also be active in 
supporting brain health.14,98 The Chen et al. review describes lycopene intervention activities and study results of 
human and animal trials related to cognitive health. From this data, the authors summarized the direct and indirect 
potential mechanisms of action of how lycopene may exert its protective effect on cognitive health, thus helping to 
explain the association of high lycopene intake and improved brain health.98 Mechanisms identified ranged from 
attenuating oxidative stress and neuroinflammation, inhibition of neuronal apoptosis, to the restoration of 
mitochondrial function.98 Further, the authors cited that the neuroprotective effects of lycopene are also mediated by 
other systems such as “inhibition of Jun N-terminal kinase (JNK) activation,99 activation of the PI3K/Akt*, brain-derived 
neurotrophic factor (BDNF), adenosine 5′-monophosphate activated protein kinase (AMPK), and peroxisome 
proliferator-activated receptor γ (PPARγ) signaling95,100,101 and restoration of intracellular Ca2+ homeostasis.”102 
Lycopene intake, and more accurately measured circulating levels of lycopene, are positively associated with 
protecting cognitive health suggesting a steady intake of this carotenoid throughout a lifespan would be advantageous 
to maintaining the health of the human brain. Further, due to variances in bio-availability including plant sources, diet 
selection and the natural age-related decline in intake and absorption, supplementation (6-10 mgs/day based on 
absorption saturation34,103,104,105) offers a viable option in complementing diets to achieve the circulating levels 
associated with better cognitive structural and functional health outcomes.14,98,106,107,108  
* The PI3K-Akt Pathway is a signal transduction corridor that promotes survival and growth in response to extracellular signals. Key 
proteins involved are PI3K (phosphatidylinositol 3-kinase) and Akt (Protein Kinase B). 

Lycopene in Prostate Health and Fertility 
Liver, seminal vesicles and prostate tissue are the primary sites of lycopene accumulation in vivo109 and therefore 
lycopene interventions are commonly considered in supporting prostate health and fertility.1,110,111,112,113 
Interest in lycopene’s potential role in prostate health, as with all of lycopene’s role in health discussed so far, grew 
from identifying the relationship between fruit (specifically tomato products) and vegetable intake and prostate health 
risk, along with the fact that prostate tissue is a major site of lycopene deposition/activity. Both factors have led 
researchers to isolate lycopene’s potential contribution. Mechanisms of action not only include lycopene’s known 
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antioxidant,24,58,59,60,61 anti-inflammatory62,63,64,79 and anti-proliferative properties,1,64,65,114 but also lycopene’s inhibition 
of the nuclear transcriptional factor (NF-κB) signaling pathway,115 and interactions within insulin-like growth factor 1 
(IGF-1) activated signaling pathways and other areas of androgen metabolism.114,116 The Chen et al. comprehensive 
meta-analysis concluded that higher lycopene consumption was linearly associated improved prostate health with a 
threshold between 9 and 21 mg/day. Further, higher circulating lycopene levels significantly protected prostate 
health. The concentration of circulating lycopene between 2.17 and 85 mg/dL was linearly inversed with health risk, 
but there was no linear association >85 mg/dL. In addition, greater efficacy for the circulating lycopene concentration 
on prevention was found for studies of high quality including a follow-up >10 years and where results were adjusted 
by the age or the body mass index.110 The emerging data on lycopene intake, supplement or food form including 
processed tomato products, appears to lend credence to a recent finding that lycopene was the only dietary 
supplement found to significantly lower the risk of all-cause mortality (18%) and associated with an over 50% 
reduction in specific health risks.117  
Because of lycopene’s specific tissue antioxidant activities noted above, and the fact that oxidative stress is a cause of 
major spermatozoa damage affecting male fertility, lycopene supplementation (dose ranges from 4-30 mg/day for 
three to 12 months) has been used to improve the quality (the number and motility) of spermatozoa, which in turn 
shown to increase active sperm parameters and chances of pregnancy.1,111,112,118,119,120 

Lycopene in Skin Health and Aging 
Lycopene concentration in the skin correlates with its level in the plasma.121 The lycopene distributed within human 
skin tissue acts locally to prevent skin photo-damage primarily through its antioxidant properties.122 Individuals with 
the highest concentration of lycopene in the skin have significantly lesser amount of wrinkles, furrows and skin 
roughness than people with lower skin concentrations making lycopene supplementation a common component in 
supporting skin appearance and health.28,122,123,124,125 Supplementation from 3-16 g/day has been shown to raise skin 
concentrations and help protect against acute and long-term negative effects of photodamage and improve skin 
appearance.28,122,123,124,125,126 

Lutein & Zeaxanthin in Health and Risk Reduction/Protection 
As noted within this document, and due to their identified mechanisms of actions, carotenoids found in the human 
body have been shown to be beneficial to health throughout the lifecycle and this may be especially true for lutein (L) 
and zeaxanthin (Z) because of their indispensable contribution to eye/ocular development, structure and function, 
127,128,129 also making L and Z passage from mother to fetus paramount to the growing child in maximizing respective 
tissue development.130,131 As referenced above, humans cannot synthesize carotenoids and dietary L and Z is 
notoriously low relative to potential health needs and lifespans.7,8,10,15,16,17,51,52 Five to 10 milligrams per day of L and Z 
is recommended based on reported intakes and corresponding serum/tissue concentrations of persons demonstrating 
better eye and cognitive structure, function and long-term health,132,133,134 whereas the average dietary intake of these 
two carotenoids in the US is between one and three milligrams per day (European countries range between two and 
five milligrams per day) with women generally consuming the higher number.135,136 The research discoveries of L and Z 
mechanisms of action, tissue distribution and needs (see Figure 3), including estimated amounts, to support “womb to 
tomb” health, especially ocular and cognition, combined with widespread under-consumption from food sources, has 
led to purified isolated supplementation being used to correct the dietary deficit. 
Xanthophylls are oxygen-containing carotenoids. The xanthophylls, L and Z are defined by the presence of a hydroxyl 
group at both ends of the molecule, which also separates them from other carotenoids. L and Z are isomers differing 
by the location of a double bond unsaturation in the terminal ring.137 Further, meso-zeaxanthin (MZ) is a lutein 
derivative (L and Z can be interconverted in the body through an intermediate called meso-zeaxanthin, a stereoisomer 
and only found in ocular tissue138).137 It’s been demonstrated, based on lipid transport availability, that the 
bioavailability of L and Z is affected by the simultaneous presence in foods of other carotenoids, such as beta 
carotene, which can lead to a reduction in serum concentrations of L and Z compared to separated ingestion.139,140 
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Wide ranges in concentration of L (0.1–1.44 μmol/L) and Z (0.07–0.17 μmol/L) in human serum exist because of varied 
dietary intake,141 with the highest levels associated with better ocular, skin and cognitive health  
outcomes.28,132,133,134,142,143,144 
After intestinal absorption, L and Z enter the bloodstream as chylomicron remnants which are shuttled to the liver to 
be stored and/or re-secreted to circulation and transported to their destinations of needed activity such as the visual 
system (eye and brain) and skin.145,146 Further, L and its isomers (Z and MZ) make up 80% to 90% of carotenoids in 
human eyes and the majority of carotenoids in the brain.147,148 They are the only carotenoids in the neural retina and 
lens.149 In fact, the highest levels of these xanthophylls are found in the eye macula where their concentrations range 
between 0.1 and 1mM.150,151, 152 
 
Figure 3 - Schematic of the proposed mechanistic processes through which lutein and zeaxanthin might influence 
brain and ocular development and maintenance – i.e., immediate and long-term health. 
 

 
Source: Loskutova E, Shah K, Flitcroft ID et al. Lutein and zeaxanthin: The possible contribution, mechanisms of action and implications of modern 
dietary intake for cognitive development in children. [version 1; peer review: 2 approved]. HRB Open Res 2019, 2:8. 
(https://doi.org/10.12688/hrbopenres.12903.1) 
 

Lutein and Zeaxanthin in Eye Health 
L and Z as structural and functional components of the vison system, are predominately active in the macula of the 
retina but also found in the lens of the eye along with their oxidized metabolites.134,153 There is a 2:1 lutein: zeaxanthin 
ratio in the peripheral area of the retina, but zeaxanthin becomes the dominant pigment in the macular area.154 At the 
center of the macula, total Z content is both zeaxanthin and meso-zeaxanthin in a 1:1 ratio.154 The macula is 
responsible for central vision and acuity. Both L and Z serve as blue light and near-ultraviolet radiation filters, 
protecting underlying ocular tissues from damage.134 L and Z absorb 40-90% of incident blue light, thus protecting the 
retina from damage related to light.134,155,156 Like all carotenoids, L and Z function as powerful antioxidants and anti-
inflammatory agents.2,3,10,34,38,157 Specifically, (as shown in Figure 3) L and Z defend against oxidative stress naturally 
taking place in eye tissue (e.g. retinal pigment epithelium, iris, lens, etc.) directly through their specific localized 

https://doi.org/10.12688/hrbopenres.12903.1
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antioxidant properties,149,158 and indirectly by absorbing light that would otherwise cause additional oxidative 
damage.134,155,156 L and Z (especially L) also protect against inflammation, a known pathogenic mechanism in ocular 
health. L and Z anti-inflammatory mechanisms may be related to their inhibition of LDL oxidation and upregulating 
expression of inflammation related genes.146,159,160 
As with all carotenoids with proven health contributions, there is still no recommended daily intake for lutein and 
zeaxanthin but based on observational data and intervention studies it is generally proposed  that health benefits 
from L and Z including visual health and protection require a daily intake from diet and/or supplements of 7-10 mg of 
lutein and at least 2 mg of zeaxanthin.161,162,163 To be sure, a large number of human clinical trials have demonstrated 
that L and Z supplementation significantly augments macular pigment optimal density (MPOD), and together or in 
combination with omega-3s and/or specific vitamins or minerals (VMs)* improves many aspects of visual 
performance3,134,135,162,164,165,166,167,168,169,170 including but not limited to: visual acuity (measured as ability to distinguish 
smaller and smaller letters at a given distance),131,165,166,171,172,173,174,175 contrast sensitivity (ability to detect contrasts in 
levels of lightness or darkness of an object or of colors, relative to the objects background),161,163,165,166,171,174,175,176,177 
glare tolerance (shorting time to recover from bright lights),166,174,175,177,185 and visual processing speed (the amount of 
time needed to make a correct judgment about  visual stimulus), which may be important to persons of all ages 
including athletes that rely on hand to eye activities such as baseball players.161,176,178,179,180,181  

Beyond Prevention  
Supplementation (although not equivocally*) to meet proposed requirements and increase MPOD, as referenced 
throughout this document, has also been shown to slow the progression and reduce the risk of common age-related 
visual disorders, assuming the disorder had not fully taken hold or progressed too far where a nutrition solution would 
be generally expected to be futile based on the necessity of long-term nutrient/bio-active (in proper amounts) synergy 
in creating and maintaining the health of tissue structures*.162,166,182,183,184,185,186,187 However, the preponderance of 
evidence has led to the AREDS2 formulation with a daily dose of 10 mg of lutein and 2 mg of zeaxanthin now being the 
standard of care and routine recommendation by ophthalmologists for reducing the probability of advanced AMD in 
patients with substantial risk factors for progression to severe visual loss. Further, evidence exists that  persons 
receiving AREDS2-type supplements may have “stabilization and improvement of best-corrected visual 
acuity.”185,186,188,189 Moreover, a study from Frost & Sullivan concluded that daily supplementation with L and Z could 
save $7.3 billion in age-related macular degeneration healthcare costs per year in Europe alone. Meaning for every 
$1.17 spent on supplementation, $5.88 would be saved in healthcare cost. Savings in the US would be even greater.190 

Lutein and Zeaxanthin in Brain Health 
As with eye structures/tissues (concentration levels measured as MPOD), L and Z accumulate in the brain where levels 
are positively associated with MPOD 148 and subsequently cognitive performance across a lifespan suggesting a 
protective effect.31,142,191,192,193,194,195,196 In support of a L and Z role in protecting areas of the brain/central nervous 
system (CNS), Walk et al. studied the relationship between carotenoids and neuroelectric indices underlying cognitive 
control in subjects 25-45 years of age.197 Results were that across all participants MPOD was related to both age and 
the specific measured electrical brain activity during the decision-making process called the P3 wave. Although 
younger adults exhibited greater P3 amplitudes than the older subjects, older adults with higher MPOD levels 
displayed P3 measurements like their younger adult counterparts in amplitude. Therefore, the authors stated, “the 
protective role of carotenoids within the CNS may be evident during early and middle adulthood, decades prior to the 
onset of older age.”197  
In the younger brain, lutein makes up 60% of the total brain content of carotenoids but only 12% of carotenoids from 
diet demonstrating a preferential destination.194 Mechanisms of action of L and Z in protecting cognition/brain health 
are generally attributed to their antioxidant and anti-inflammatory properties not just locally but 
systemically2,3,10,34,38,157,198 since uncontrolled oxidation and inflammation can overwhelm innate systems when 
dependent components are shorted of cofactors (e.g. vitamins, minerals, Z and L, etc.) and both conditions are known 

http://www.prnewswire.com/news-releases/lutein--zeaxanthin-supplementation-could-save-eu-billions-in-healthcare-costs-associated-with-age-related-macular-degeneration-300535475.html
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to effect brain health including neuroprotection and ultimately cognitive functioning and aging.195,199  Since lutein 
accumulation in neural tissue is fivefold greater than other carotenoids, L has been suggested to play a unique and 
potentially protective role in cognitive function and brain health.200 Certainly the brain is a ripe target for oxidative 
stress because of the high metabolic activity combined with high polyunsaturated fatty acids (PUFA) content.201,202 
Moreover, lutein’s structure allows it to localize in membrane structures rich in PUFA.203 Additionally, overweight and 
obese individuals are at high risk for low MPOD status and excess body fat, in part due to chronic inflammation, is 
associated with poorer cognitive function and brain health.204 To this point, Cannavale et al. found overweight people 
with the highest serum lutein had better relational memory performance.205 The researchers suggested that since 
overweight people have higher levels of inflammation and inflammation is harmful to hippocampal function via 
inhibiting long-term potentiation (the mechanism for memory function), lutein’s anti-inflammatory actions and ability 
to reduce oxidative stress may be the primary mechanisms of actions in protecting the brain and evolutionary 
reasoning for local deposition.205 In line with this, Stringham et al. found that six months of supplementation with 13 
or 27 mg/day of L, Z and MZ, to significantly improve cognitive performance (composite and verbal memory, sustained 
attention, processing and psychomotor speed) compared to placebo.206 The lower dose contained 10.86 mg of L and 
2.27 mg of Z and MZ combined. Results showed that both intervention groups had significant increases in antioxidant 
capacity and in brain derived neurotrophic factor (BDNF). An important neurotropic factor, BDNF is a protein found in 
the brain and spinal cord that promotes the survival of nerve cells via its role in the growth, maturation and 
maintenance of these neurons. In the brain, the BDNF protein functions at the connections between nerve cells 
(synapses), where cell-to-cell communication occurs. The synapses can change and adapt over time in response to 
experience, a property known as synaptic plasticity. The BDNF protein helps regulate synaptic plasticity, which is 
important for learning and memory.207,208 The authors found the increase in BDNF related to significant decreases in 
the pro-inflammatory cytokine, IL-1β and TNF-α, and suggested that regular intake of these xanthophylls “interrupts 
the inflammatory cascade that can lead to reduction of BDNF.”206 This study was done on healthy young persons with 
improvements not trivial, and therefore suggests at least a protective role throughout a lifespan. Interestingly, the 
same supplement ingredients, amounts and protocol was also found to reduce stress, cortisol, and symptoms of sub-
optimal emotional and physical health.209 Finally, Lindbergh et al. found through use of functional magnetic resonance 
imaging (MRI) that 12 mg/day of L and Z supplementation benefited neurocognitive function by enhancing cerebral 
perfusion thus another potential mechanism in cognitive health.210  

Lutein (L) and Zeaxanthin (Z) Summary 
In summary, the available evidence strongly favors most adults using L and Z (including MZ) supplements in a range of 
5-8 mg/day of L and 2-4 mg of Z, to support commonly low dietary intake from food selection, and overcome 
bioavailability factors based on age, polymorphisms, diet preferences and/or food processing to not just achieve 
recommended L and Z intake, but also present an adequate bio-assessable amount consistent with better health 
outcomes including skin, at all life stages. 
 
*Nutrients and other bio-actives work synergistically and therefore study outcomes are often determined on other available 
supporting nutrition in proper/recommended amounts over a lifetime. Therefore, practitioners should encourage persons of all 
ages to ingest a daily complete MVM to correct the known VM deficit between food intake and the recommended dietary 
allowances (RDAs) for vitamins and minerals along with consuming ~500-1000 mg/day of omega-3s from fish and/or a marine-
based supplement, thus supporting the potential benefits of L and Z intake/supplementation shown in varied studies using L and Z 
alone or in combination with vitamin and mineral and/or omega-3 supplements. 

Astaxanthin in Health, Recovery and Risk Reduction/Protection 
Like the other xanthophylls (XP) astaxanthin (AXN), has unique health contributions, must be supplied by the diet and 
intake of this XP from food alone (0.8-2.0 mg/day if assuming the seafood consumption is all fortified though 
aquaculture30) is generally well below its associated health benefits (experts recommend ~2-4 g/day34) since marine 
food including algae is the primary source of AXN from diet and notably under-consumed in the US, thus giving 
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rationale for supplementation.17,28,34,135,211 But unlike other XP (mindful AXN digestion, absorption and transport is 
similar to L and Z as described above), AXN has more hydroxyl groups and two terminal rings linked by a polyene chain 
giving it powerful unique antioxidant (AO) and anti-inflammatory (AI) characteristics.212,213,214 Besides being considered 
one of the best carotenoids for oxidative damage protection of cells, lipids and lipoproteins, its structure offers both 
lipophilic and hydrophilic properties and this allows AXN to, as L and Z, cross the blood-brain barrier to reach brain and 
eye structures.34,212,215 Similar to other carotenoids, AXN’s demonstrated health benefits such as protective actions in 
skin, brain/ocular, CV and nervous systems are related to their anti-inflammatory and antioxidant properties, which 
are also considered their primary mechanisms of actions. However, uniquely, AXNs adds protection against oxidative 
damage by scavenging/controlling reactive oxygen species (ROS) to prevent negative chain reactions in both the inner 
and outer layers of the cellular membranes thus helping preserve membrane structure as opposed to operating in one 
layer or the other as most antioxidant vitamins or other carotenoids may work.4,29,216,217,218 AXNs unique localized 
antioxidant actions help restore balance between age, environmental or injury related exaggerated pro-oxidant and 
antioxidant activities, yielding a less pro-oxidant environment and therefore, help prevent/reduce the risk or 
progression of ROS associated ocular, skin or nervous system health and aging problems.29,214,218,219,220,221,222,223   
The body’s inflammation and oxidative stress responses to illness/infections, weight gain, photo-stress, pollution, 
aging or injury, feed off each other, and although there exists a cooperative relationship between the two reactions, a 
vicious cycle creating a non-homeostatic environment will often endure, leading to uncontrolled ailments and 
accelerated aging (see Figure 4).224 The purpose of simultaneously supplying multiple micronutrients (e.g. various 
carotenoids, VMs, EFA, etc.) involved in AO (enzymatic or non-enzymatic AO ) and AI actions, whether contributing as 
indispensable ingredient cofactors in dependent AO/AI systems or as part of a complete functional structure, is to 
leverage the individual nutrient/bio-active’s unique properties and distribution throughout the body to systemically 
manage normal biological oxidation and inflammation activities into the homeostasis state throughout each life-
phase.224,225 
To be sure, astaxanthin has been shown to suppress NF-κB and activation, (which otherwise induces the expression of 
various pro-inflammatory genes), by inhibiting intracellular ROS accumulation, thus offering localized tissue/cellular 
protection via AXN antioxidant properties helping manage inflammation.226,227 Through oxidative stress reduction and 
increasing intracellular calcium concentration, AXN has been reported to improve neutrophil phagocytic and 
microbicidal capacity, which normally decreases with aging and contributes to a weakened immune response common 
in the elderly population.228,229 Further, as with the brain, immune cell’s high membrane content of PUFA and high 
metabolic activity render them particularly susceptible to lipid peroxidation making oxidative stress control crucial in 
immune response and AXN may play a unique role through its AO/AI interplay described here.230,231 Finally, depending 
on the condition, AXN presents either antiapoptotic (prevents cell death) or proapoptotic (promotes cell death) 
effects, purportedly acting through a mitochondrial-dependent pathway where activation would support healthy 
tissue survival and/or removal of invasive cells.4,221,232  

Astaxanthin in Skin Health 
For the same primary reasons as described above that other carotenoids (including the xanthophylls L an Z contained 
in this product) are credited for supporting skin health, AXN is promising in the area of dermatology as it adds its 
unique antioxidant and anti-inflammation actions including the ability to insert itself in the bilayers of cell 
membranes.4,28 It is well known that aging reduces antioxidant production and unchecked oxidation in skin tissue 
contributes to its aging by causing inflammation and DNA damage, and the generation of matrix metalloproteinases 
(MMPs) that lead to an erosion of elastin and collagen in the dermal skin layer.233,234 The Davinelli et al. 
comprehensive review on AXN effects on skin health and repair found it to be a safe supplement with doses ranging 
from two to 12 mg/day, while concluding: “AXN inhibits collagenases, MMP activity, inflammatory mediators, and ROS 
induction, resulting in potent antiwrinkle and antioxidant effects. Moreover, ASX may prevent UV-induced 
immunosuppression.”214  
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Astaxanthin in Exercise 
The ability of AXN to upregulate the endogenous antioxidant defense system including through its interaction with 
Nrf2 and upregulation of antioxidant enzymes (e.g. superoxide dismutase, catalase and glutathione peroxidase and 
others) has led to supplementation by exercisers.30,39 There is little available human evidence that AXN 
supplementation can improve exercise performance as shown in animal models, (including favorable substrate 
utilization, performance and recovery), other than AXNs antioxidant properties contributing to an accelerated post-
activity recovery.30,39,235 Indeed, 12 mg/day of AXN, supplemented with zinc and vitamin E in doses commonly found in 
complete multivitamin and mineral supplements, improved performance and mobility in elderly subjects compared to 
placebo supporting the daily use of MVM in combination with non-vitamin bioactive protectants as found in this 
formula.236 

Astaxanthin Summary 
In summary, AXN as other healthful carotenoids is generally under-consumed from diet alone (0-2 mg/day) compared 
to expert recommendations of 2-4 mg/day. Due to AXNs unique AO and AI properties/mechanisms of action and 
tissue distribution, it can deliver an additive contribution to other bio-actives involved in similar actions (e.g., vitamins, 
minerals, other carotenoids, etc.) in helping maintain cellular integrity, especially in aging and during regular bodily 
insults such as photo-aging, excess body fat and muscle damage, viral infections, injury and pollution. Supplementing 
in doses ranging from 2-12 mg/day appears safe and effective in supporting better health and recovery outcomes 
including daily cellular recovery. Figure 4 below depicts how free radicals and antioxidant imbalance causes oxidative 
stress and results in aging and endogenous and exogenous forces that contribute to this mechanism of  aging)224,237  
 
Figure 4 – Free Radicals and Aging237 

 
 
Obligatory Inflammation and oxidative stress constantly interact throughout all areas of the body and depending on the degree of insults (e.g., 
excess body fat, sun or pollution exposure, physical injury, insufficient nutrient/bio-active intake, aging, etc.), these two actions can spiral into a 
detrimental cycle that leads to poor health and accelerated aging as shown in Figure 4. In other words, although the inflammatory response is 
necessary in the presence of insults/injury or infection, if left unchecked (upregulated ROS) it can cause runaway cellular damage leading to 
functional impairment in any affected tissue.237 Inflammatory mediators (promote the inflammatory response - e.g. interleukin (IL)-1B, IL-6, IL-8 
and TNF-α, etc.) are upregulated during tissue insults and subsequently increase the expression of ROS, which in turn increases the secretion of 
inflammatory cytokines, chemokines, and matrix-remodeling factors, which then starts the uncontrolled cycle of oxidative stress and chronic 
inflammation common in modern aging.224,225,238  Source: Weidinger A, Kozlov AV. Biological Activities of Reactive Oxygen and Nitrogen Species: 
oxidative Stress versus Signal Transduction. Biomolecules. 2015 Apr 15;5(2):472-84. doi: 10.3390/biom5020472. PMID: 25884116; PMCID: 
PMC4496681. 
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Co-enzyme Q-10 and Alpha-lipoic Acid 
Coenzyme Q-10 (CoQ10) and alpha-lipoic acid (ALPA) are ubiquitous molecules essential to human metabolism and 
especially critical to energy production while also exerting unique powerful antioxidant activities that help protect 
health. Both CoQ10 and ALPA can be synthesized and acquired in foods in adequate amounts to support their 
respective basic functions in most healthy young humans but tissue levels of these indispensable molecules 
significantly decline with age as the ability for humans to synthesize and/or extract  them from foods gradually 
weakens as part of natural aging, thus compromising their contribution to energy production and health, making 
supplementation common to assist in healthy aging. 
Note: While CoQ10 products (e.g., ubiquinol, ubiquinone, etc.) and alpha-lipoic supplements (R-enantiomer, S- enantiomer and 
racemic mixtures) are often used by physicians for clinical purposes, that application is not relevant to this paper and discussion. It 
is not within the scope of this document to discuss CoQ10 or ALPA supplementation as a therapy (other than using studies to 
highlight mechanisms of action within the human body). This section is solely dedicated to ALPA and CoQ10’s indispensable 
contributions to energy production and health and forms the basis for supplemental amounts that may maximize their functions 
(individual & combined/synergistic) in their many areas of action at each life-stage. In other words, quantifying intakes for 
optimizing CoQ10 and ALAP’s contributions to health and fitness outcomes including reducing health risks, not treatments. 

Co-enzyme Q-10 in Health, Recovery and Risk Reduction/Protection 

Basic Structure and Functions 
Coenzyme Q-10 (CoQ10) is a lipophilic structure with an isoprenoid side-chain (10 isoprene units in humans), part of 
the ubiquinone family, widely distributed in all cell membranes, and is intricately involved in energy production.239 
Along with typical dietary intake (primarily from animal protein) of 3-6 mg/day, 240 humans synthesize CoQ10  (from 
tyrosine or phenylalanine and mevalonic acid) utilizing a group of enzymes known as complex Q found in the 
mitochondrial matrix membrane.5,239 The molecule’s quinone ring is its functional group responsible for shuttling 
electrons from energy complexes I and II to complex III. 241,242 Therefore, CoQ10 is critical to oxidative phosphorylation 
and consequently in producing adenosine triphosphate (ATP) thus fundamental in cellular bioenergetics/energy 
production and the evolutionary rationale for the highest concentrations being found in tissues with high metabolic 
activity or energy requirements (e.g. heart, brain, liver, kidneys and muscle).243 Additionally, CoQ10 (in its reduced form 
ubiquinol) functions as a powerful lipophilic antioxidant/anti-inflammatory while also serving to regenerate other 
antioxidants throughout the body.26 In its antioxidant role, CoQ10 stabilizes intracellular membranes protecting 
membrane phospholipids from peroxidation and in its reduced sate, it participates in the recycling of other AO 
compounds such as ascorbate and tocopherols aiding in cellular redox homeostasis throughout the body.25,26,242 
Other noted CoQ10 properties include membrane stabilization, cell signaling and modulating gene expression.243,244,245 
CoQ10’s primary functions are shown in Figure 5. 

CoQ10 in Aging 
Regardless of diet, CoQ10 tissue concentrations naturally diminish in aging and consequently so do their vital functions 
described above, giving rise to the use of Co-Q10 supplementation in an attempt to maintain or restore the related 
functional activities to levels found in healthy younger humans.5,25,26,33,246,247,248 To be sure, chronic inflammation is a 
common aging problem and the age-related reduced activities of CoQ10 including losses of its AO protection, which 
leaves related pro-inflammatory cytokines unchecked (reduction in free radicals reduces the activation of NF-κB cells, 
subsequently decreasing tumor necrosis factor and interleukin 6), exposes membranes to peroxidation and increases 
C-reactive protein (CRP), thus areas where Co-Q10 supplementation has shown to be helpful via improved 
biomarkers.242,249,250,251,252,253,254 Further, CoQ10 has demonstrated an anti-inflammatory action by epigenetic effects on 
genes connected to NFkappa-B1 (regulator of innate immunity).255  
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Figure 5 - Primary Mechanisms of Action of CoQ10  

 
Source: Barcelos IPd, Haas RH. CoQ10 and Aging. Biology. 2019; 8(2):28. https://doi.org/10.3390/biology8020028 
 
CoQ10 supplementation is used clinically to help restore levels in deficiencies related to: aging/diet (including lack of 
nutritional components necessary for synthesis), disturbed CoQ10 synthesis based on genes, acquired disorders and/or 
statin use or other medical conditions.5,25,26,247,256,257,258,259 Clinical use of CoQ10 supplementation requires testing for 
deficiency (measurement of muscle levels by high performance liquid chromatography) with subsequent wide 
correctional ranges of dosing (100-1200 mg/d) and is beyond the scope of this document and not relevant to the use 
of CoQ10 in this formula.260,261 (Plasma levels of CoQ10 range between 0.40 and 1.91 µgmol/L [0.34–1.65µg/mL] in 
controls but are not necessarily representative of tissue levels).261 
However, CoQ10 supplementation of 50-200 mg daily is often recommended and used successfully in many adult 
populations to improve/support cardiovascular functioning and health, especially in older subjects as levels naturally 
decline because the capacity for CoQ10 production decreases substantially with increasing age. Many clinical studies 
including systematic reviews support the safety and efficacy of this daily 
usage.5,25,26,33,239,242,246,247,249,250,251,254,259,262,263,264 

CoQ10 in Exercise 
While there is no clear evidence that short-term or acute supplementation of CoQ10 improves exercise performance 
(other than in clinically-dependent exercisers),265 based on CoQ10’s properties (e.g. AO, indispensable component in 
energy production, etc.), keeping CoQ10 tissue levels maximized may contribute to better daily recovery with 
compounding long-term effects, which could extend performance gains over the years, particularly in older athletes.33 
In other words, to clinically validate the point of improving long-term exercise outcomes by maintaining youthful 
CoQ10 levels throughout a lifetime would be unrealistic. However, based on factors, especially age, genetics and diet, 
that effect CoQ10  tissue levels, logic supports use of an inexpensive safe and effective correction dose (~100 mg/day) 
since there is no known downside and may in fact offer a significant potential prophylactic  effect.5,26,33,240,242,247,266 To 
be sure, the rationale for supplemental CoQ10 use in exercisers is related to its AO properties and role in the energy 
cycle, with the goal of maximizing CoQ10’s properties described above to improve recovery and/or energy production.33 
By supplementing the diet combined with endogenous synthesis so CoQ10 tissue concentrations reach the body’s 
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usage saturation levels, this would also help overcome potential individual shortages due to innate characteristics or 
diet (e.g. polymorphisms, food preferences, aging, stain use, etc.) that would otherwise compromise production or 
extraction and absorption from foods.266,267,268 Interestingly, Ho, Chien-Chang et al. found that athletes had 
significantly lower levels of white blood cell (WBC) CoQ10 than control healthy subjects (0.34 ± 0.24 nmol/g vs. 
0.65 ± 0.43 nmol/g) but no significant difference in plasma CoQ10 (0.54 ± 0.17 μM vs. 0.52 ± 0.11 μM).269 Research has 
found that athletes had a marginal CoQ10 deficiency and that the level of WBC CoQ10 were associated with glycemic 
control and antioxidant capacity and therefore suggests that athletes find an adequate dose of CoQ10 supplementation 
to optimize their CoQ10 status, thus maximizing its contribution to long-term athletic performance and recovery from 
regular exercise.269 Further, CoQ10’s well known rapid exercise-induced depletion adds credence to the concept of 
supplementing to achieve daily adequate CoQ10 status in highly active adult humans.33,270,271,272,273,274,275,276,277 

Alpha-Lipoic Acid in Health, Recovery and Risk Reduction/Protection 
α–lipoic acid (ALPA), similar to CoQ10, functions as a powerful and universal antioxidant, essential in energy 
production, commonly found in mitochondria, necessary for numerous enzymatic reactions and naturally decreases 
with age, thus the rationale for supplementation.   

Basic Structure and Functions 
ALPA (1,2-dithiolane-3-pentanoic acid) is an organosulfur compound produced from plants and animals and can be 
synthesize to a certain extent by humans (enzymatically in the mitochondria from octanoic acid and cysteine278,279)280 
but also supplied through diet from primarily red/organ meats and some fruits and vegetables.281,282,283 Compared to 
other molecules with similar tissue distribution and AO actions (controlling  oxidative stress and restoring other 
AO281,284), ALPA’s unique molecular structure permits it to act as both a lipid and water soluble compound.282,285 This 
quality allows ALPA to act as an enzymatic cofactor in the energy/Krebs cycle for pyruvate dehydrogenase and α-
ketoglutarate-dehydrogenase complexes thus integral to cellular energy production,286,287 operate as an universal 
AO/anti-inflammatory agent in common and unique areas including chelating metals6,288,289,290,291 and also participate 
in glucose and lipid metabolism while managing gene transcription (see Figure 6).286,292 293,294 In particular, as a 
powerful mitochondrial AO compound functioning through multiple mechanisms, ALPA promotes anti-inflammatory 
pathways and favorably influences nitric oxide-mediated vasodilation supporting cardiovascular health, especially 
endothelial function, which tends to otherwise deteriorate with age..290,293,295,296 Liu et al. describes ALPA’s known 
actions in modulating the immune response and suggests the potential mechanisms of action are related to ALPA 
signaling pathways in both the innate and adaptive immune response including apoptosis, regulation of the 
mammalian target of rapamycin (mTOR) and AMP-activated protein kinase (AMPK).297 To be sure, in response to 
antigens, excessive immune cell production of ROS can exacerbate inflammation upsetting proper immune reaction 
balance causing immune dysfunction.237,298 NF-кB (nuclear factor kappa-light-chain-enhancer of activated B cells) has a 
major role in regulating the immune response to infection. Incorrect regulation of NF-κB has been linked to improper 
immune development and responses.299 Independent to ALPA’s AO properties, it also inhibits NF-κB activation to help 
support proper/balanced immune reactions.299,300 These unique AO, immune system, and energy cycle properties, give 
rise to the use of ALPA supplementation for both clinical purposes (including drug versions292, 301) such as, improving 
nerve, heart/vascular, immune and brain functioning and health, and in support of healthy 
aging.6,281,283,285,287,288,289,290,295,296,297,298,302,303,304,305,306 To the latter, tissue levels naturally wane from age or genetic- 
(epigenetic regulation)-related decreasing de-novo synthesis (endogenous synthesis is the only source of ALPA as an 
enzymatic cofactor in energy production307) and/or diet molecular components availability (e.g. extraction from foods 
or diet amount/composition308) thus compromising ALPA’s health/performance maintenance contributions described 
above. Like CoQ10, the latter (non-clinical need) is the purpose of ALPA, and daily dosage being included in this 
formula. The clinical use or dosages (100-1200 mg/day taken without food6,290,309) are unrelated to the recommended 
use of the SuperiorAntioxidant, other than to explain and validate ALPAs mechanisms of action in supporting its health 
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maintenance/prophylactic effects via maintaining proper levels throughout each life phase, which to support natural 
declines, can be accomplished with 50-200 mg/day in healthy adults.6,265,302,310,311 

 

Figure 6: Beyond Operating in the Energy Cycle, Alpha Lipoic Acid’s Proposed Mechanisms of Actions.300 

 

 
 
Source: Ambrosi N, Guerrieri D, Caro F, Sanchez F, Haeublein G, Casadei D, Incardona C, Chuluyan E. Alpha Lipoic Acid: A Therapeutic Strategy 
that Tend to Limit the Action of Free Radicals in Transplantation. International Journal of Molecular Sciences. 2018; 19(1):102. 
https://doi.org/10.3390/ijms19010102 

ALPA in Aging, Exercise & Prevention 
See CoQ10 section above for the rationale for ALPA supplementation in aging/exercise, substituting ALPA unique functions 
including contributions to energy transduction and AO/AI balance throughout the body described in previous section. The amount 
of ALPA in this formula is solely in support of reaching and maintaining tissue saturation throughout adulthood to maximize its 
contributions to lifelong energy production and health.   
Regardless of diet, ALPA tissue concentrations naturally diminish in aging and consequently so do their vital functions 
described above, giving rise to the use of ALPA supplementation in an attempt to maintain or restore the molecules 
functional activities to levels found in healthy younger humans to support healthy aging from a 
protective/prophylactic standpoint.303,306,308,310,312,313,314,315,316,317,318,319 
ALPA’s unique mitochondria bio-energetic properties, effect on AMPK activity, unique AO/AI influences, and 
participation in glucose management have led to its use as a supplement in doses ranging from 200-1800 mg/day in 
exercise and weight loss with limited to moderate success and therefore as previously mentioned, not the purpose for 
including ALPA in this formula but does highlight described mechanisms of action.320,321,322,323 To be sure, 
supplementation of ALPA in weight loss trials, while demonstrating modest enhanced weight/fat loss results 
compared to placebo, significantly improved overweight-related health conditions, presumably from the compound’s 
properties described here6,287,289,290,314,324,325 therefore, adding to the rationale of maintaining ALPA tissue 
concentrations for the prophylactic effect. Additionally, the use of the R-enantiomer for oral supplements of lipoic acid 
may be the more bioavailable form compared to the S-enantiomer or the racemic mixture.320,326  

Co-enzyme Q-10 and Alpha-lipoic Acid Summary 
Oxidative stress and related inflammation are a natural part of life, but the cycle becomes unbalanced due to aging, 
exercise, sickness, excess body weight, diet preferences, virus/infections, epigenetics, pollution and/or injury. This 
unbalanced condition going unchecked, along with age-related decline in energy production, leads to poor daily 
recovery including immune response, thus overall health, and accelerated aging.   
Coenzyme Q-10 (CoQ10) and alpha-lipoic acid (ALPA) are ubiquitous molecules essential to human metabolism 
(especially in mitochondria) and critical to energy production while also exerting unique powerful antioxidant and anti-
inflammatory activities that help protect health including proper balancing of oxidative stress and subsequent 
reactions.  
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Both CoQ10 and ALPA can be synthesized and acquired in foods in adequate amounts to support their respective basic 
functions in most healthy young humans with the caveat that de-novo synthesis is the only source for their 
participation as an enzymatic cofactor in energy production. Tissue levels of these indispensable molecules 
significantly decline with age as the ability for humans to synthesize and/or extract necessary components from foods 
gradually weakens as part of natural aging, compromising their contribution to energy production and management of 
oxidative stress and subsequent inflammation leading to the use of supplementation in non-clinical dosages to restore 
or maintain tissue levels similar to youthful concentrations. These dosages are proposed to be 50-100 mg/day of 
CoQ10 and 100-200 mg/day of ALPA. 

Summary 
SuperiorAntioxidant is an NSF Certified for Sport (NSFCS) product containing corrective amounts, when combined with 
diet, of the natural bio-active compounds: lycopene, lutein, zeaxanthin, astaxanthin,327(the Böhm et al. document, 
“From carotenoid intake to carotenoid blood and tissue concentrations – implications for dietary intake 
recommendations,” forms the basis for the dosage of carotenoids found in the SuperiorAntioxidant327), CoQ10 and 
alpha lipoic acid, to achieve daily levels associated with better overall health and recovery outcomes at all adult life 
stages. The goals of achieving proper tissue concentrations of these combined ingredients are to 1) supply vital 
structural and functional bio-active components limited by diet, allergies or age; 2) offer differing individually unique 
non-vitamin/mineral antioxidant protection to manage free radical production from normal biological processes that 
become exacerbated (unbalanced) by stress, aging, exercise, and the environment; 3) help control obligatory 
inflammation – i.e. free radical and antioxidant/inflammation balance; and 4) cumulatively support daily energy and 
recovery. 

Desired outcomes after 30 days of continuous daily use compared to a non-supplemented state and especially when 
combined with a complete daily multivitamin and mineral formula (MVM) containing at least the known under-
consumed vitamins and minerals,328 include enhanced energy, improved and reduced recovery time, and unique 
structural and functional support for the maintenance of eye, cardiovascular, skin, immune and brain health. 
Further, this product contains the individual ingredients (carotenoids, alpha-lipoic acid and CoQ-10) in amounts and 
forms shown to be consistent with what’s needed to raise the food content of these bio-actives to match levels 
associated with the above goals including healthy aging and prolonging the ability to perform desired activities at 
the highest level. Mindful that these recommended amounts were not known or available during periods of 
significantly shorter lifespans but are now known and discovered to be important to support the human current 
lifespan’s potential health. 

Typical Use 
• Adults seeking enhanced daily recovery and performance and subsequent healthier aging by adding vital nutrition 

that is part of structural and functional components that naturally decrease with age and/or diet. Daily addition of 
these critical bio-actives support energy production along with eye, cardiovascular, skin, immune and brain health 
by also helping manage normal free radical damage and common inflammation, the cycle that becomes 
overwhelmed from stress, environmental and physical insults that also lead to accelerated aging.   

• Exercisers to assist in complete recovery between exercise bouts by helping manage increased free radical 
production and resulting tissue damage associated with intense and lengthy training sessions, thus helping 
facilitate a longer-term cumulative recovery effect to help prolong performance gains throughout the lifespan. 

• Two vegetarian capsules daily before or after a main meal with fluid 
• Recommended to be combined with a dotFIT™ multivitamin and mineral for maximum potential and associated 

benefits because essential nutrition and other bio-actives found in the human body work synergistically to create, 
develop and maintain the human structure and functions. 
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Precautions 
The dotFIT SuperiorAntioxidant™ (SA) is considered safe for the general population at the recommended dosage in 
healthy users based on the fact that all ingredients are also found in foods and present in the human body with the 
formula amounts complementary to food intake and de-novo synthesis as to reach and remain in the safe and 
effective recommendation range described above. 5,6,327,329,330 Additionally, all ingredients have GRAS status.*  
*Generally recognized as safe (GRAS) is a United States Food and Drug Administration (FDA) designation that a chemical or 
substance added to food is considered safe by experts. 
 
CoQ10: high dose long-term use has been shown to be safe in trials lasting up to five years.331,332 Consult a physician if 
taking warfarin and/or other blood thinning medications as concomitant use might reduce the anticoagulation effects 
of warfarin.333 Although some research suggests that taking CoQ10 along with other antioxidants may extend survival 
time by 40%,334 individuals in drug treatment should consult their physician before taking the dotFIT antioxidant 
formula as high dosages of CoQ-10 decrease the effectiveness of radiation therapy in mice.335 CoQ10 has been thought 
to alter glycemic control and insulin requirements in diabetic individuals; however, CoQ10 supplementation does not 
appear to alter glycemic control or insulin requirements.336,337 In either case, diabetics should consult their physician 
before using the SuperiorAntioxidant.  
 
α-lipoic acid: considered safe when used orally and properly. ALPA has been used safely in doses of up to two grams 
daily for three months to two years. Lower doses of 600 mg daily have been used safely for up to four 
years.6,304,338,339,340,341,342,343 Studies of lipoic acid supplementation in people with conditions such as Type II diabetes 
and peripheral artery disease have reported potential minor side effects such as tingling in legs and feet and mild 
stomach queasiness. However, it was difficult to determine if this was caused by the supplement or the condition.344 
 
Lutein, Zeaxanthin, Astaxanthin and Lycopene have no warnings at proper dosages unless an individual has a known 
related nutrition allergy or following advice from a qualified health professional.332 

Contraindications 
Unless recommended by a doctor to improve intake of lutein and zeaxanthin to help maximize their effects during 
fetal development,130,131 the SA is contraindicated in pregnancy and lactation due to no clinical trials performed with 
this population (other than lutein and zeaxanthin) and for anyone suffering adverse reactions to any of the 
ingredients. 
 
CoQ10: Consult a physician if taking antihypertensive drugs or warfarin and/or other blood thinning medications as 
concomitant use might reduce the anticoagulation effects333 and CoQ10 can decrease blood pressure and might have 
additive blood pressure lowering effects when used with antihypertensive drugs345,346 
 
α-lipoic acid: in vitro, alpha-lipoic acid inhibits platelet aggregation.347 Theoretically, alpha-lipoic acid can increase 
bleeding in patients taking anticoagulant/antiplatelet drugs such as warfarin. The use of any antioxidant such as ALPA 
during chemotherapy should be approved by attending physician348 and likewise, with some thyroid medications 
because theoretically (although not seen in humans), concomitant use might decrease the effects of thyroid hormone 
drugs.349 
 
Astaxanthin: in vitro research shows that astaxanthin induces cytochrome P450 2B6 (CYP2B6) and P450 3A4 (CYP3A4) 
activity in human hepatocytes.350 Theoretically, astaxanthin may lower plasma levels and reduce the effectiveness of 
drugs metabolized by either of these complexes CYP2B6 such as some calcium channel blockers. 
 

https://www.fda.gov/food/food-ingredients-packaging/generally-recognized-safe-gras
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Food_and_Drug_Administration_(United_States)
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Lycopene: in vitro lycopene has shown antiplatelet effects, therefore, theoretically, adding lycopene supplements with 
anticoagulant or antiplatelet drugs might increase the risk of bruising and bleeding.351 

Adverse Reactions 
Serious side effects are unlikely with any ingredient in the SuperiorAntioxidant. 332 All ingredients have GRAS status. *  
*Generally recognized as safe (GRAS) is a United States Food and Drug Administration (FDA) designation that a chemical or 
substance added to food is considered safe by experts. 
 
CoQ10: In short and long-term clinical studies, there have been no reports of significant adverse effects.332 However, in 
less than 1% of patients taking high dose (>300 mg/day) CoQ10 led to minor gastrointestinal side effects such as 
nausea, vomiting, diarrhea, appetite suppression, heartburn, and epigastric discomfort.352 
 
α-lipoic acid: appears to be generally well tolerated when used orally, intravenously, or topically.6,320,324,332,353. Minor 
reported side effects are usually not seen unless dosage exceeds 600 mg/day. Reported reactions include headache, 
skin rash and stomach upset.344,354,355  
 
Lutein, Zeaxanthin, and Lycopene: none reported, even in long-term use34,134,327,330,356 
 
Astaxanthin: events from high doses, many times more than found in the SA, are typically minor and may include 
increased bowl movements and red fecal color.357 Very high doses of astaxanthin (40 mg daily) may cause 
stomach/abdominal pain.358 

Upper Limit/Toxicity 
The National Academy of Sciences has not set an upper limit (UL) for any of the ingredients contained in the SA. 
 
α-lipoic acid: No upper limit has been established for human use. A two-year study of laboratory rats reported a no-
observed-adverse-effect level (NOAEL) of 60 mg per kilogram body weight.359 Much higher doses (than contained in 
the SA) used for clinical purposes, have been used safe and effectively for extended periods of time6,304,353   
 
Lutein/zeaxanthin: Human clinical trials have used doses up to 40 mg/day without any adverse or toxicological 
effects.330,360 An upper limit has yet to be established. 
 
Lycopene: There have been no reports of adverse or toxicological effects with doses as high as 150 mg/day.330  An 
upper limit has yet to be established. 
 
CoQ-10: Evidence from randomized human clinical trials indicates that the UL for CoQ-10 is 1200 mg. There have been 
no reports of toxicity in studies lasting up to 30 months.5,352,361,362 
 
Astaxanthin: animal research shows that administering solution of Haematococcus pluvialis algal meal in a single dose 
ranging from 10.4 to 18 grams/kg does not cause mortality or abnormality in male or female mice.363 
  

https://www.fda.gov/food/food-ingredients-packaging/generally-recognized-safe-gras
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Food_and_Drug_Administration_(United_States)
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Summary 

Purpose 
The SuperiorAntioxidant is for all adults seeking to improve daily recovery from lifestyle activities, stress, and 
environmental and diet related daily insults, by supplying in corrective amounts, when combined with diet, the natural 
bio-active compounds: lycopene, lutein, zeaxanthin, astaxanthin, CoQ10 and alpha lipoic acid, to achieve or restore 
daily levels experts associate with better overall health and recovery outcomes at all adult life stages. Along with the 
effects of diet and amount of environmental (e.g., stress, pollution, etc.) and physical (exercise, body weight, viral 
exposure, etc.) insults, tissue levels of these vital nutrition complexes that help balance oxidative stress and 
inflammation while supporting energy production, significantly decline with age. SA is properly dosed to help restore 
or maintain tissue levels similar to youthful concentrations to help deliver enhanced energy, improved and reduced 
recovery time, and unique structural and functional support for the maintenance of eye, cardiovascular, skin, immune 
and brain health contributing to healthy aging and prolonging the ability to perform desired activities at the highest 
level, especially when combined with a complete daily multivitamin and mineral formula. Notably, these 
recommended amounts were not known or available during periods of significantly shorter lifespans but are now 
known and discovered to be important to support the human current lifespan’s potential health. 

Unique Features 
• Inexpensive and convenient: a combination of antioxidant ingredients often purchased separately to achieve 

effective doses and forms found in this product. Most competitive products (by label claim or name) are 
significantly under-formulated and do not have this full range of non-vitamin/mineral antioxidants or energy 
compounds. 

• Contains AstaReal® astaxanthin, the most studied brand of astaxanthin in the world for applications such as skin 
health, anti-aging, muscle endurance and recovery, and eye health* 

• Formula considers the use of other dotFIT products to help maintain a safe and optimal range of total nutrient 
intake. 

• Manufactured in a regularly inspected NSF certified facility, in compliance with Good Manufacturing Practices 
(GMPs) exclusively for dotFIT, LLC 

• 3rd party tested and NSF Certified for Sport 
 
* AstaReal® is the global pioneer of natural astaxanthin with over 150 studies, 60 of those human clinical trials on AstaReal's® 
astaxanthin alone. Astaxanthin is made by the algae Haematococcus pluvialis in response to stresses that produce free radicals. 
AstaReal® natural astaxanthin is only produced indoors in a clean, controlled environment where they filter the air through hospital 
grade HEPA filters and use only triple, reverse osmosis purified water.  
  

https://astarealusa.com/
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Supplement Facts Panel 
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