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Used as both a food and medicine among Native Americans, blueberries pro-
vide a range of bioactive principles  with anthocyanins being predominant. 
Pharmacological activities include antioxidant, anti-inflammatory, cardiopro-
tective, neuroprotective (cognitive enhancement), hepatoprotective, antibac-
terial, chemoprevention, UTI protective, and vision protective. Pre-clinical 
and clinical studies on blueberry have been conducted, with human clinical 
studies demonstrating efficacy in reducing oxidative stress and inflammation 
in a variety of situations, improving various parameters of cardiovascular 
health (reducing blood pressure, improving endothelial function, increasing 
nitric oxide levels), improving memory performance, reducing DNA damage, 
improving insulin sensitivity, and hastening the recovery of visual acuity after 
photobleaching. The Green Labs LLC offers Lab-BerryTM , a 100% blueberry 
fruit extract, standardized to 4% anthocyanins and manufactured using a 
proprietary process and environmentally-responsible extraction method that 
applies heat and pressure to water to lower its polarity, causing it to behave 
like an organic solvent in terms of its ability to dissolve valuable plant com-
pounds without the numerous drawbacks associated with the use of organic 
solvents.

1.  SUMMARY // ABSTRACT
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Blueberry has an extensive history of use as both a food and medicine among 
Native Americans.1 Many early European settlers in the United States record-
ed the native peoples’ use of blueberries. In 1615, Samuel de Champlain, 
the founder of Quebec, was the first to record that Algonquin women dried 
‘‘blues’’ in the sun, preparing a kind of bread from pounded, sifted cornmeal, 
mixed with boiled, mashed beans, and then added the dried blueberries. He 
described the blueberries as providing ‘‘manna in winter’’ when other food 
was scarce.

Later, Henry David Thoreau wrote a manuscript entitled Wild Fruits, in which 
he researched and referenced more than 20 written citations on native peo-
ples’ use of blueberries, or whortleberries, as he called them. He indicated 
that they were a major Native American food source and that various parts of 
the plant were used for medicinal purposes. Other researchers reported that, 
among the intended applications, blueberry plant parts were used for purifi-
cation of the blood, treating colic in infants, inducing labor, and as a diuretic.2

Until 1911, blueberries were picked from the wild or from wild bushes that 
were replanted elsewhere. The domestication of the blueberry as a crop 
started in 1908 when U.S. Department of Agriculture scientist, Frederick Co-
ville, began studying wild blueberries and seeking out superior plants for 
breeding. He subsequently made the first successful crosses of several blue- 
berry varieties still popular today for their important traits such as size and 
flavor. 3 4

2.  HISTORICAL USE
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Research5 6 has demonstrated that the major bioactive principles in blueber-
ry are anthocyanins (anthocyanidins, or phenolic aglycone, conjugated with 
sugar), chlorogenic acid, citric acid, arbutin, myricetin, flavonids, alpha-lin-
olenic acid, pterostilbene, resveratrol, and vitamins. It is the anythocyanins 
that have been shown to provide the most significant medicinal activities 
associated with blueberries. Furthermore, after oral administration anthocya-
nins can pass through blood-brain barrier and thus appear in various organs 
including the brain.7

Surprisingly, research suggests that anthocyanins from blue- berry have low 
levels of absorption8—although pronounced health effects still occur despite 
low absorption.9 This low absorption, however, can be easily mitigated. Oth-
er research has demonstrated almost three times greater absorption of an-
thocyanins from blueberry when consumed together with protein containing 
foods which appear to protect anthocyanins during transit through upper di-
gestive tract.10 Conversely, consumption of blueberry with milk was found to 
impair its in-vivo antioxidant properties and reduce the absorption of caffeic 
acid from blueberry.11

3.  CHEMISTRY
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The anthocyanins in blueberry offer a range of pharmacological activities with distinct mechanisms of 
action. These include the following:

4.  PHARMACOLOGICAL ACTIVITY // MECHANISM OF ACTIONS

Pharmacological 
activity

Mechanism of action

Antioxidant Inhibition of prostaglandin E212

Decrease in oxidative stress and mitochondrial apoptosis in retinalcells13

Alleviating the hyperoxia-induced redistribution of antioxidants between tissues.14

High binding properties with human serum albumin15

Reduction in functional central nervous system deficits16

Improved red blood cell resistance to reactive oxygen species (ROS)17

Improved cellular defense against DNAdamage18

Anti-inflammatory Inhibition of prostaglandin E219

Nutrigenomic induced reduction in gene expression of interleukin-1beta.20

Increased anti-inflammatory cytokines21

Microbial metabolism of blueberry phenolics in the colon22

Cardioprotective Modulation of peripheral arterial dysfunction induced by acute cigarette smoking23

Improvement in endothelial function24

Increased nitric oxide production resulting in reduction in blood pressure and arterial stiffness25

Reduction in lipidhydroperoxides26

Increased flow-mediated dilation, resulting in improved vascular function27

Decreased plasma oxidized LDL and serum malondialdehyde and hydroxynonenal concentrations28

Reduced augmentation index*, aortic systolic pressures and diastolic pressures29

Neuroprotective 
(cognitive 
enhancement)

Reversed age-related deficits in several neuronal and behavioral parameters30

Reversed age-induced declines in beta-adrenergic receptor function in cerebellar neurons31

Reduced amyloid -aggregation32

Mitigated undesirable microglial response toward fibrillar amyloid 33

Hepatoprotective Inhibited oleic acid-induced hepaticsteatosis34

Antibacterial Chelation of iron, resulting in antibacterial activity against the periodontopathogenic bacterium Fusobacterium nucleatum35

Chemoprevention Impaired angiogenesis (vascular endothelial growth factor plays a crucial role for the vascularization of tumors)36

Stimulated apoptosis of human cancer cells37

Inhibiting cancer cell proliferation and act as cell antiinvasive factors38

Diminished estrogen-mediated mammarytumorigenesis39

Inhibited the induction of ornithine decarboxylase (ODC), the rate-limiting en-zyme in polyamine synthesis40

Inhibited growth and metastatic potential of breast cancer cells41 through mod-ulation of the phosphatidylinositol 3-kinase 
pathway42

UTI protection ReducedE.coliadhesiontocellsofurinarytract43 44

Vision protection Hastened the recovery of visual acuity after photobleaching45

Improved visual function by increasing rhodopsin46
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Oxidative stress

The aim of this study47 was to investigate the cytoprotective role of blueberries on human retinal cells 
since the retina is located in a highly oxygenated environment and is therefore particularly suscepti-
ble to oxidative damage. After blueberry extract was incubated on a human retinal cell line, oxidative 
stress was induced with tert-butylhydroperoxide (tBHP).* Results showed that blueberry protected cells 
against tBHP-induced cytotoxicity, increased cell viability, decreased oxidative stress and mitochondri-
al apoptosis. The authors noted that blueberry seemed to be a potent antioxidant and could be easily 
added to food to prevent or limit ocular pathologies induced by oxidative stress.

In an in-vitro study,48 berry extracts, characterized for their phenolic content, were prepared from bilber-
ries and blueberries. The antioxidant activity of each extract was examined at the cellular level using the 
cellular antioxidant activity assay (CAA) in different cell lines. Results demonstrated that anthocyanins 
had intracellular antioxidant activity if applied at very low concentrations thereby providing a rationale 
for their health protecting effects in spite of their unfavorable pharmacokinetic proper- ties.

A combination in-vitro and in-vivo study49 was conducted to investigate the potential antioxidant prop-
erties of blueberry polyphenolics to resistance to reactive oxygen species (ROS) in red blood cells 
(RBC). Results showed that incubation with anthocyanins or hydroxycinnamic acids (HCA) significantly 
enhanced RBC resistance to ROS production. Following oral supplementation, this protection was also 
observed, although only anthocyanins were found to afford protection at a significant level.

Inflammation

The effects of an anthocyanin rich blueberry fruit extract were studied50 on the inflammatory prostaglan-
din E2 (PGE2) produced by endothelial cells. When stimulated by lipopolysaccharide, the production 
of PGE2 by endothelial cells were increased two fold. The blueberry extract, however, inhibited such 
action keeping the production of PGE2 at normal levels. This study indicated that anthocyanin rich fruit 
extract from Blueberry inhibit PGE2 produced by endothelial cells, demonstrating anti-inflammatory 
and antioxidant activity.

The inhibitory effect of blueberry’s main on inflammatory response was investigated51 in endothelial 

5.  PRECLINICAL RESEARCH

* An organic peroxide widely used in a variety of oxidation processes.
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cells. Results demonstrated that the anthocyanins inhibited tumor necrosis factor-alpha (TNF-α) in-
duced increases of monocyte chemotactic protein-1 (MCP-1), intercellular adhesion molecule-1 (ICAM-
1), and vascular cell adhesion molecule-1 (VCAM-1) production. The data suggested that the anti-in-
flammation mechanism was mediated by the nuclear factor-kappa B (NF-κB) pathway. The researchers 
concluded that blueberry is good resource of anti- inflammatory anthocyanins, which can be promising 
molecules for the development of nutraceuticals to prevent chronic inflammation in many diseases.

Cardiovascular

To examine the efficacy of an aqueous wild blueberry extract and five blueberry polyphenol fractions 
on an in-vitro52 model of heart disease, adult rat cardiomyocytes (heart muscle cells) were pretreated 
with extract and fractions, and then exposed to norepinephrine (NE). The results were that four of five 
blue- berry fractions prevented cell death and cardiomyocyte hyper- trophy. Total phenolic fractions pre-
vented NE-induced increases in oxidative stress, nuclear condensation, calpain activity and lowering 
of SOD and CAT activities. Reduced contractile function was also significantly improved with blueberry 
fraction pretreatment. In conclusion, blueberry polyphenols prevent NE- induced cardiomyocyte hyper-
trophy and cell death.

Cognitive health

In a review53 on blueberries and neuronal aging, Shukitt-Hale presents evidence that consumption of 
blueberries may help “forestall or even reverse age-related neuronal deficits, as well as their subse-
quent behavioral manifestations, in order to in- crease healthy aging.” The research presented suggests 
that the polyphenolic compounds found in blueberries exert their beneficial effects by lowering oxidative 
stress and inflammation and/or by altering the signaling involved in neuronal communication. In either 
case, these interventions may help protect against age-related deficits in cognitive and motor function.

In a study54 on rats, an attempt was made to determine if using diets supplemented with blueberry ex-
tract, strawberry extract, vitamin E or spinach for six weeks would protect against exposure to oxidative 
stress and accelerated neuronal aging. Results indicated that these diets were effective in preventing 
oxidative stress-induced decrements in several parameters (e.g., nerve growth factor decreases), sug-
gesting that although there may be increases in oxidative stress vulnerability in aging, phytochemicals 
present in antioxidant-rich foods may be beneficial in reducing or retarding the functional central ner-
vous system deficits seen in aging or oxidative insult.
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Subsequently, the same group of researchers conducted a follow-up study55 which demonstrated that 
blueberry extract, strawberry extract or spinach fed to rats for eight weeks were also effective in re-
versing age-related deficits in several neuronal and behavioral parameters including motor behavioral 
performance. The researchers noted that these findings suggest the phytochemicals present in these 
antioxidant-rich foods may be beneficial in reversing the course of neuronal and behavioral aging. Like-
wise, Bickford et al56 reported that diets supplemented with blueberry, strawberry or spinach reversed 
age-induced declines in beta-adrenergic receptor function in GABAergic neurons located in the cere-
bellum.

Alzheimer’s Disease (AD) is the most common age-related dementia. The aggregation of amyloid-beta 
(Aβ) into fibrillary amyloid plaques is a key pathological event in the development of the disease, and 
microglial proinflammatory activation is widely known to cause neuronal and synaptic damage that cor-
relates with cognitive impairment in AD. Researchers found that supplementation with blueberry extract 
in mice significantly enhanced microglial clearance of Aβ, inhibited aggregation of Aβ, and suppresses 
microglial activation.57

DNA Damage

Since metabolites of estradiol, an estrogen hormone, can cause oxidative DNA damage in rats, a 
study58 was conducted in which rats were fed a standard laboratory diet or diets supplemented with 
0.5% each of mixed berries (strawberry, blueberry, blackberry, and red and black raspberry), blueberry 
alone (BB; 2.5%), or ellagic acid (EA; 400 ppm) from 2 weeks prior to and up to 12 week of treatment 
with estradiol. Results showed that, compared to a control group, estradiol significantly increased mark-
ers for DNA damage. Conversely, this damage was significantly reduced by the BB diet (P< 0.001).and 
the EA diet (P< 0.001), while mixed berries were ineffective.

Mammary cancer/tumors

An anthocyanin extract from blueberry (extract I) and an anthocyanin-pyruvic acid adduct extract (ex-
tract II) were tested on two breast cancer cell lines (MDA-MB-231 and MCF7). In both cell lines, extracts 
I and II significantly reduced cell proliferation at 250 μg/mL, after 24 h of cell incubation. Both extracts 
demonstrated significant anti invasive potential in both cell lines. In conclusion, blueberry anthocyanins 
and the respective anthocyanin-pyruvic acid adducts demonstrated anticancer properties by inhibiting 
cancer cell proliferation and by acting as cell anti invasive factors and chemoinhibitors.59
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To investigate efficacy of dietary berries and ellagic acid to re- duce estrogen-mediated mammary tu-
morigenesis, a study60 was conducted using female rats who received implants of estradiol (resulting 
in mammary tumor development) and fed a standard laboratory diet or a diet supplemented with either 
powdered blueberry (n = 19) and black raspberry (n = 19) or ellagic acid (n = 22) at 400 ppm. Compared 
with the control group ellagic acid reduced the tumor volume by 75% (P < 0.005) and tumor multiplicity 
by 44% (P < 0.05). Black raspberry and blue- berry also reduced tumor volume significantly by > 69-
40%.

This study61 investigated the chemopreventive activity of blue- berry extract in triple-negative breast 
cancer cell lines in vitro and in vivo. Blueberry decreased cell proliferation in cell lines, and decreased 
metastatic potential. Likewise, tumor weight and proliferation were decreased in blueberry-treated mice. 
Immunohistochemical analysis of tumors from blueberry-fed mice showed decreased activation of AKT 
and p65 NFkappaB signaling proteins.

In a follow-up study,62 the same researchers tested 2 doses of whole blueberry powder, 5 and 10% 
(wt:wt) in the diet, against MDA-MB-231 mammary tumor growth in female nude mice. Results showed 
that tumor volume was 75% lower in mice fed the 5% blueberry diet and 60% lower in mice fed the 
10% blue- berry diet than in control mice (P ≤ 0.05). Tumor cell proliferation also was lower in the 5 and 
10% blueberry-fed mice compared to control mice (P ≤ 0.05). Gene analysis of tumor tissues from the 
5% BB-fed mice revealed significantly altered expression of genes important to inflammation, cancer, 
and metastasis. A second study tested the ability of the 5% blueberry diet to inhibit metastasis in vivo. 
Results showed that 5% blueberry-fed mice developed 70% fewer liver metastases (P = 0.04) and 25% 
fewer lymph node metastases (P = 0.09) compared to control mice.
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Oxidative stress

To determine whether consumption of blueberries 
could reduce post-meal oxidation when consumed 
with a typical high-carbohydrate, low-fat breakfast, 
a cross-over controlled study63 was conducted in 
which participants (n=14) received each of the 
three treatments over 3 weeks:
1) high blueberry dose (75 g)
2) a low blueberry dose (35 g) 
3) a control

Results showed that the mean serum ORAC (a 
measure of antioxidant activity) was significantly 
higher in the 75 g group than in the control group 
2 hours following breakfast and there was a sig-
nificant reduction in serum lipoprotein oxidation 3 
hours following breakfast for both blueberry doses. 
In summary, a practically consumable quantity of 
blueberries (75 g) can provide statistically signifi-
cant oxidative protection in vivo after a high-carbo-
hydrate, low-fat breakfast.

6.  CLINICAL RESEARCH

In a randomized, controlled study,64 20 chronic 
smokers consumed 250 g blueberries daily for 
three weeks or acute fruit ingestion of 250 g blue-
berries to examine the effect on various parame-
ters, including lipid hydroperoxides (LH) as mea-
sures of oxidative stress. The results were that 
LH were significantly reduced (P<0.001) by daily 
blueberry consumption, but not affected by acute 
ingestion. The authors indicated that this finding 

could be one way in which fruit consumption con-
tributes to prevention of cardiovascular disease.
Lab-BerryTM Blueberry 4 equivalency: 7.14 g

Inflammation

Since strenuous exercise acutely generates oxi-
dative stress and an inflammatory state, a ran-
domized, controlled study65 was conducted to ex-
amine whether 250 g of blueberries per day for 6 
weeks and 375 g given one hour prior to 2.5 hours 
of running at about 72% maximal oxygen con-
sumption, counters oxidative stress, inflammation, 
and immune changes in 25 well- trained subjects. 
After randomization, subjects were assigned to 
blueberry (n=13) or control (n=12) groups. Results 
showed that that daily blueberry consumption for 
6 weeks increased NK cell counts, and acute in-
gestion reduced oxidative stress and increases 
anti-inflammatory cytokines.

Lab-Berry TM equivalency: 7.14 g

In obesity, oxidative stress and inflammation are 
prevalent and have been reported as being major 
mechanisms underlying obesity-related co-mor-
bidities. To determine the effects of blue- berry 
consumption on biological antioxidant potential 
and inflammation markers, a study66 was conduct-
ed on a population of 24 overweight and obese 
children (8–13 years). The children were divided 
into three groups, in which they consumed 375 g/ 
week of fresh blueberries, blueberry purée, or no 
blueberries (control). The results showed a higher 
increase in antioxidant levels in the group that ate 

Lab-BerryTM  equivalency: 2.14 g
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fresh berries than in the group that ate purée**, 
while the control group’s biological antioxidant po-
tential values decreased over the eight weeks of 
the study. Consumption of blueberries, hence an-
tioxidant intake, appeared to have a positive effect 
on markers of inflammation and oxidative stress in 
overweight and obese patients during childhood.

Lab-BerryTM equivalency: 10.74 g

To determine whether specifically formulated bo-
tanical mixtures with blueberry can reduce in-
flammation in individuals with genetic variations 
that predispose to over expression of interleu-
kin-1beta (IL-1beta, a mediator of the inflammato-
ry response) and early heart disease, a 12-week 
randomized, placebo-controlled study67 was con-
ducted in which healthy adults with elevated C-re-
active protein (CRP) were assigned to genetic 
groups based on being positive (IL1(Pos), n=39) or 
negative (IL1(Neg), n=40) for the at-risk IL-1 gene 
variations. Subjects were then randomized to pla-
cebo or the botanical formulation which included 
rose hips extract (1200 mg/d), blueberry powder 
(330 mg/d), blackberry powder (165 mg/d), and 
grapevine extract (40 mg/d).

Results showed that L-1beta gene expression by 
stimulated peripheral blood mononuclear cells was 
significantly lower than at baseline and significant-
ly lower than placebo in IL1(Pos) and IL1(Neg) 
subjects using the botanical formulation, and the 
IL-1beta gene expression treatment effects were 

** Researchers noted that the purée may have been susceptible to oxidation processes caused by the preparation and the time between 

preparation and consumption.

greater in IL1(Pos) than in IL1(Neg) subjects. In 
addition, significantly more IL1(Pos) subjects 
achieved a reduction in CRP with the botanical 
mixture than with placebo.

Cardiovascular health

Given that cigarette smoking causes oxidative 
stress, hyper- tension and endothelial dysfunction, 
a 3-armed randomized- controlled study68 investi-
gated the effect of a single serving of fresh-frozen 
blueberry intake on peripheral arterial function and 
arterial stiffness in 16 young male smokers. The ex-
perimental conditions consisted of smoking treat-
ment (one cigarette), blueberry treatment (300 g of 
blueberry) + smoking, and control treatment (300 
mL of water with sugar) + smoking. Each treat-
ment was separated by one week of wash-out pe-
riod. Results demonstrated that smoking impaired 
the blood pressure, heart rate and peripheral arte-
rial function. Blueberry consumption counteracted 
the impairment of the reactive hyperemia index 
(a measure for endothelial function) induced by 
smoking (p<0.01), improved the Framingham re-
active hyperemia index (p<0.0001), and reduced 
the increase of systolic blood pres- sure (p < 0.05) 
after cigarette smoking.

Lab-BerryTM Blueberry 4 equivalency: 8.57 g

A double-blind and placebo-controlled study69 
was conducted to assess certain cardiovascular 
parameters, including endothelial function, in 44 
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adults with metabolic syndrome. Subjects were 
randomized to receive a blueberry (n=23) or pla-
cebo (n=21) smoothie twice daily for six weeks. 
Those in the blue- berry group consumed a total 
of 45 g/day freeze-dried blueberry powder (provid-
ing 580.6 mg anthocyanins). Results showed that 
the mean change in resting endothelial function, 
expressed as reactive hyperemia index (RHI), 
was improved significantly more in the group con-
suming the blueberries versus the placebo group 
(p=0.024). Even after adjusting for confounding 
factors, the blueberry group still had a greater im-
provement in endothelial function when compared 
to their counterpart (p=0.0023). In conclusion, 
73% of participants in the blueberry powder group 
experienced improvements in endothelial function, 
while 61% of the placebo displayed a decrease in 
endothelial function.

Lab-BerryTM equivalency: 14.52 g

A 8-week, randomized, double-blind, placebo-con-
trolled clinical trial70 was conducted to examine the 
effects of daily blueberry consumption for 8 weeks 
on blood pressure and arterial stiffness in 48 post-
menopausal women with pre- and stage 1-hyper-
tension. Participants were randomly assigned to 
receive either 22 g freeze-dried blueberry powder 
(providing about 284 mg anthocyanins)or 22 g con-
trol powder. After 8 weeks, there were significant 
reductions in systolic blood pressure and diastolic 
blood pressure (P<0.01) and brachial-ankle pulse 
wave velocity used to assess arterial stiffness 
(P<0.01) com- pared to baseline levels, whereas 
there were no changes in the group receiving the 

control powder. In addition, nitric oxide levels were 
greater (P<0.01) in the blueberry powder group at 
8 weeks compared with baseline values, where-
as there were no changes in the control group. In 
conclusion, daily blueberry consumption reduced 
blood pressure and arterial stiffness which, in part, 
may be due to increased nitric oxide production.

Lab-BerryTM  equivalency: 7.1 g

Two randomized, controlled, double-blind, cross-
over human- intervention trials71 were conducted 
with 21 healthy men to investigate the impact of 
various amounts of blueberry poly- phenol intake 
or a control on endothelial function in and assess 
potential mechanisms of action. Results demon-
strated significant increases in flow-mediated dila-
tion (FMD) at 1-2 and 6 hours after consumption 
of blueberry polyphenols. No significant intake-de-
pendence was observed between 766 and 1791 
mg (the total anthocyanin content of drinks ranged 
between 129 and 727 mg). However, at 1 hour af-
ter consumption, FMD increased dose dependent-
ly to ≤766 mg total blueberry polyphenol intake, 
after which FMD plateaued. Increases in FMD 
were closely linked to increases in circulating me-
tabolites and by decreases in neutrophil NADPH 
oxidase activity at 1-2 and 6 hours. In conclusion, 
blueberry intake acutely improved vascular func-
tion in healthy men in a time- and intake-depen-
dent manner. These benefits may be mechanis-
tically linked to the actions of circulating phenolic 
metabolites on neutrophil NADPH oxidase activity.
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Lab-BerryTM equivalency: 3.23 g

An 8-week, randomized, controlled trial72 was con-
ducted to ex- amine the effects of blueberry sup-
plementation on features of metabolic syndrome 
and lipid peroxidation in 48, middle-aged obese 
men and women. The blueberry supplement 
consisted of a beverage with 50 g freeze-dried 
blueberries (equivalent to about 350 g fresh blue-
berries) consumed three times daily. The control 
beverage provided equivalent amounts of fluids. 
Results showed that decreases in systolic and di-
astolic blood pressures were greater in the blue-
berry-supplemented group (- 6 and -4%, respec-
tively) than in controls (- 1.5 and - 1.2%) (P<0.05). 
The decreases in plasma oxidized LDL and serum 
malondialdehyde and hydroxynonenal concentra-
tions were also greater in the blueberry group (- 28 
and - 17%, respectively) than in the control group 
(- 9 and - 9%) (P<0.01). In conclusion, blueberries 
may improve selected features of metabolic syn-
drome and related cardiovascular risk factors at 
dietary achievable doses.

In a 6-week, randomized, placebo-controlled tri-
al,73 twenty-five men and postmenopausal women 
aged 18 to 50 years consumed whole blueberry 
powder (equivalent to 250 g berries daily) to in-
vestigate the effects on natural killer (NK) cells, 
augmentation index (a measure of wave reflection 
and arterial stiffness), aortic systolic pressures and 
other parameters. Results showed that augmenta-
tion index and aortic systolic pressures were sig-
nificantly decreased in the blueberry group (treat-
ment effect, P=0.024 and P=0.046, respectively). 

In addition, absolute NK cells were increased in 
the blueberry group (time, P=0.001 and interac-
tion, P=0.012). Nine subjects with prehypertensive 
pressures (≥120/80 mm Hg, respectively) were 
examined as a subset and exhibited significant 
reductions in diastolic pressure (P=0.038) in the 
blueberry group. In conclusion, blueberry inges-
tion for 6 weeks increased NK cells and reduces 
augmentation index and aortic systolic pressures 
in sedentary males and females.
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Lab-BerryTM Blueberry 4 equivalency: 7.14 g

Cognitive health

Given that blueberries contain polyphenolic com-
pounds, prominently anthocyanins, shown to ex-
ert antioxidant and anti- inflammatory effects and 
help increase neuronal signaling in brain centers, 
mediating memory function, a 12-week study74 
was conducted to investigate the effects of daily 
consumption of wild blueberry juice in nine older 
adults with early memory changes. Individuals 
weighing 54 to 64 kg were prescribed 444 mL/day, 
those weighing between 65 and 76 kg consumed 
532 mL/day, and those weighing between 77 and 
91 kg consumed 621 mL/day. Results demonstrat-
ed improved paired associate learning (p = 0.009) 
and word list recall (p = 0.04), in addition to trends 
suggesting reduced depressive symptoms (p = 
0.08) and lower glucose levels (p = 0.10).

Researchers compared the memory performances 
of the blue- berry subjects with a demographically 
matched sample who consumed a berry placebo 
beverage in a companion trial of identical design 
and observed comparable results for paired asso-
ciate learning. In conclusion, the findings suggest 
that blue- berry supplementation can confer neu-
rocognitive benefit.

According to Reque et al,75 whole blueberry juice 
provides 22.43mg anthocyanins per 100 mL. The 
following table shows the amount of anthocyanins 
that the subjects would have obtained based upon 
the amount of blueberry juice consumed, and the 
Lab-BerryTM  Blueberry equivalency:

Memory Performances for Blueberry Juice 

Baseline
9.3

Final
13.2

Juice 
Consumed

Anthocyanin
Content

Lab-Berry TM

444 mL / Day 99.59 mg 2.49 g

532 mL / Day 119.33 mg 2.98 g
621 mL / Day 139.29 mg 3.48 g
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DNA Damage

The free radical theory of aging maintains that 
age-associated disorders are a consequence of 
oxidative stress and reactive oxygen species that 
damage the structure of the genome. Like- wise, 
damage to DNA can accumulate as chemically 
“silent” errors in repair—insertions, deletions, sub-
stitutions, transpositions, and inversions in DNA 
sequences—that affect the expression and struc-
ture of proteins.76 Blueberries may help re- duce 
damage to DNA.

To investigate the effect of one portion (300 g) 
of blueberries on selected markers of oxidative 
stress and antioxidant protection (endogenous 
and oxidatively induced DNA damage), a random-
ized, controlled, cross-over study77 was conduct-
ed in ten young volunteers. Before and after con-
sumption (at 1, 2, and 24 hours), blood samples 
were collected. Results showed that blueberries 
significantly reduced (P < .01) hydrogen per- ox-
ide-induced DNA damage (-18%) one hour after 
blueberry consumption compared to control. Re-
searchers concluded that one portion of blueber-
ries improved cell antioxidant defense against 
DNA damage.

Lab-BerryTM equivalency: 8.87 g

Another 6-week, placebo-controlled, cross-over 
study78 in 18 male volunteers (ages 47.8 ± 9.7 
years) found that 25 g freeze- dried wild blueberry 
powder, providing 375 mg of anthocyanins, sig-
nificantly reduced the levels of endogenously ox-

idized DNA bases (p ≤ 0.01) and the levels of hy-
drogen peroxide-induced DNA damage (p ≤ 0.01), 
while no effect was found with the placebo.

Lab-BerryTM equivalency: 10.74 g

Insulin sensitivity

A 6-week, double-blinded, randomized, and pla-
cebo-controlled clinical study79 was conducted to 
evaluate the effect of daily dietary supplementa-
tion with 45 g freeze-dried blueberries on whole-
body insulin sensitivity in 32 obese, nondiabetic, 
and insulin-resistant men and women. Based on 
the compositional analysis, the 45 g of blueberry 
powder contained 1462 mg of total phenolics, 668 
mg of anthocyanins. Both groups were instructed 
to maintain their body weight. Results showed that 
the average change in insulin sensitivity improved 
more in the blueberry group than in the placebo 
group (P = 0.04). Insulin sensitivity was enhanced 
in the blueberry group at the end of the study with-
out significant changes in adiposity, energy in- 
take, and inflammatory biomarkers. In conclusion, 
daily dietary supplementation with freeze-dried 
blueberry powder improved insulin sensitivity in 
obese, nondiabetic, and insulin-resistant partici-
pants.

Lab-BerryTM equivalency: 16.7 g

Vision

Two human trials80 investigated blueberry an-
thocyanin effects on vision recovery after retinal 
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photobleaching.*** In a 3-week trial (n = 72), two 
anthocyanin doses (271 and 7.11 mg cyani- din 
3-glucoside equivalents), and placebo were use. 
A 12-week trial (n = 59) tested one dose (346 mg) 
and placebo. In both trials anthocyanin consump-
tion hastened the recovery of visual acuity after 
photobleaching. In the 3-week trial both anthocy-
anin doses were effective (P = 0.014), and in the 
12-week trial recovery was improved at 8 weeks 
(P = 0.027) and 12 weeks (P = 0.030).

Lab-BerryTM equivalency: 6.78-8.65 g

Health Canada’s Natural Health Product monograph on blue- berry81 indicates that its use or purpose 
was to provide a source of antioxidants, and acceptable pharmaceutical dosage forms included, but 
were not limited to capsules, chewables (e.g. gummies, tablets), liquids, powders, strips or tablets. Fur-
ther- more, the actual blueberry material could include dry, non-standardized extracts and standardized 
extracts providing up to 20 g Quantity Crude Equivalent (QCE), per day and up to 150 g fresh fruit, per 
day. The monograph also indicated that there were no known contraindications or adverse reactions 
associated with the use of blueberry.

Henley et al84 conducted a study to evaluate the possibility of drug interactions involving blueberry 
juice (BBJ) and substrate drugs whose clearance is dependent on cytochromes P4503A (CYP3A) and 
P4502C9 (CYP2C9). As a result, the researchers concluded that there was “no evidence for concern 
about clinically important pharmacokinetic drug interactions of BBJ with substrate drugs metabolized 
by CYP3A or CYP2C9.”

7.  GOVERNMENTAL MONOGRAPHS

8.  CONTRAINDICATIONS & PRECAUTIONS

According to Natural Medicines Comprehensive Database,82 there are no reported adverse reactions 
associated with the consumption of blueberries. In addition blueberries are safe when consumed in 
amounts commonly found in foods.83

9.  DRUG INTERACTIONS

*** Loss of color by a pigment (such as rhodopsin) when illuminat-

ed.

TM
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At The Green Labs LLC, we are proud to offer the developed an advanced method for bioactive ex-
traction to manufacture Lab-Berry™. The proprietary core technology used to extract Lab-Berry™ 
yields clean ingredients in an earth-friendly manner. Lab-Berry™ employs an environmentally-respon-
sible extraction method that applies heat and pressure to water to lower its polarity, causing it to behave 
like an organic solvent in terms of its ability to dissolve valuable plant compounds without the numerous 
drawbacks associated with the use of organic solvents. This process redefines clean and green while 
delivering superior bio- actives.

Lab-Berry™ is a 100% pure plant extract—free from any carriers or trace solvents. Water soluble and 
standardized for the concentration of the bioactives, Lab-Berry™ meets the industry’s requirements for 
a clean label offering. The advantages of similar herbal materials prepared using the same technology 
as in Lab-Berry™ includes:

• Clean ingredients – Follows an earth-friendly process that produces organic solvent-free ingredients 
in concentrated form.

• Workplace safe – Minimizes risk to employee health and safety by eliminating the use of hazardous 
organic solvents that require environmentally-intensive operations, complicated safe-handling proce-
dures, and specialized hazardous waste management processes.

• Less energy and waste – Consumes less energy than traditional extraction methods. Its by-prod-
ucts are non-toxic and easily composted or disposed of without harm to the environment.

• Optimal compound recovery – Effectively isolates and extracts bioactives previously considered 
non-recoverable or uneconomic by conventional means.

10.  LAB-BERRY™ and THE GREEN LABS
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11.  PRODUCT SPECIFICATIONS 
       (including amount required to support claims)
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These are suggested structure/function claims. Please vet them through your own legal and regulatory 
counsel:
• May help reduce oxidative stress.*63-64

• May help reduce temporary inflammation associated with physical overexertion.* 65

• Supports a healthy cardiovascular system.* 68-73

• May help support healthy blood pressure levels already within normal ranges. 68, 70, 72-73

• May help support normal endothelial function.* 69

• May help promote the production of nitric oxide levels.*70

• May help support healthy memory performance.* 74

• May help reducing DNA damage.* 76-77

• May help support healthy insulin sensitivity.* 78

• May support healthy visual acuity.* 79

12.  SUGGESTED STRUCTURE/FUNCTION CLAIMS 
       (based upon human research)

13.  SUGGESTED LISTING WITHIN A SUPPLEMENT FACTS BOX

Supplement Facts
Serving Size: 1 capsule

Amount Per 
Serving

% Daily
Value

Blueberry 
Fruit 35: 1

500 mg *

* Daily Value not established

Supplement Facts
Serving Size: 1 teaspoon

Amount Per 
Serving

% Daily
Value

Blueberry 
Fruit 35: 1

5 g *

* Daily Value not established
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