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What are Omega-3 Fatty Acids and Where Can I Find Them?

Omega-3 fatty acids are polyunsaturated fatty acids and consist of eicosapentaenoic acid
(EPA), docosahexaenoic acid (DHA), and alpha-linolenic acid 1 Omega-3 is an essential
fatty acid (EFA) that must be provided in the diet, and cannot be made within the human
body. [2] Fatty fish, such as salmon, are the primary source of both EPA and DHA currently
in the human diet. However, the EPA and DHA that fish store in their fat comes from
ingestion of microalgae, such as zooplankton and phytoplankton. Microalgae Oil, thus, is an
alternative to fish oil which is more sustainable, and is also high is EPA and DHA, and
already available on the market.'”?! Microalgae Oil has the added benefit of being more
appropriate for some vegetarian diets. Flax seed, walnuts and soybeans are the primary
sources of ALA.

Another class of polyunsaturated fatty acids are the omega-6 fatty acids. The first
member of the omega-6 fatty acids is /inoleic acid (LA) and the major dietary source consist
of most vegetable oils including corn, peanut, sunflower, safflower, and olive oil. ClThe
ideal dietary ratio of omega-6 to omega-3 fatty acids is approximately 1:1. However, the
ratio of omega-6 to omega-3 fatty acids in the average American diet is about 20:1.
[*lwhat we lack in omega-3 in our diet, our bodies must instead, use omega 6 as a
substitute. The consequences of excess omega-6 fatty acids are detrimental and promote
many diseases includin%cardiovascular disease, cancer, diabetes, inflammatory, and
autoimmune diseases. PIEIZIBION 1t g important to note that omega-3 and omega-6 fatty
acids compete for the same desaturase enzyme, delta-6 desaturase. 10lgoth alpha-linolenic
acid (omega-3) and linoleic acid (omega-6) bind to delta-6 desaturase, however, alpha-
linolenic acid (ALA) has a higher affinity for the enzyme. Upon binding to delta-6
desaturase, alpha-linolenic acid (ALA) can be converted into eicosapentaenoic acid (EPA)
and, subsequently, docosahexaenoic acid (DHA), whereas, linoleic acid (LA) is converted
into arachidonic acid, a very potent pro-inflammatory molecule. [101 An additional study
found that linoleic acid (ome%a-6) inhibits eicosapentaenoic acid (EPA) incorporation from
dietary fish oil supplements. UlThese data suggest that in order to obtain maximum
benefits from omega-3 fatty acids it is important to decrease omega-6 fatty acid intake. It is
also very important to note that although ALA can be converted into EPA and DHA, this
conversion is very inefficient. In one study, only 5% of ALA was converted into EPA and only
0.5% was converted into DHA . [12] (ALA).

Recommended Doses of Omega-3 Supplementation

In 2002, the U.S. Institute_of Medicine established a daily adequate intake of omega-3 fatty
acids (see table below). [13] However, these recommended values are contested by studies
that suggest higher levels of omega-3 may be necessary for the general population.

Age/Sex Amount
Infants (0-12 months) 0.5 grams
Children (1-3 years) 0.7 grams
Children (4-8 years old) 0.9 grams|
Children (9-13 years old) 1.0 grams

Female Adolescents and Adults (14+ years)[1.1 grams
Male Adolescents and Adults (14+ years) (1.6 grams
Female (Pregnant) 1.4 grams
The American Heart Association recommends 2-4 grams daily of EPA + DHA omega-3 fatty
acids for patients that need to lower their serum triglyceride levels. [15




Vitamin E

Omega-3 fatty acids are easﬂg oxidized and highly susceptible to lipid peroxidation, which is
oxidative damage of I|p|ds Witamin E plays a critical role in the prevention of oxidation
of omega-3 fatty acids. Data from both animal and human studies indicates that as
omega-3 fatty acid intake is increased, higher levels of vitamin E are required to prevent
lipid peroxidation. The recommended ratio of vitamin E to omega-3 intake is 0.6 mg of
vitamin E or every gram of omega-3 fatty acid.

Omega-3 Safety, Side Effects, and Toxicity

The National Institute of Medicine has not established a tolerable upper level of intake for
omega-3 fatty acids. 13 Omega-3 fatty acids are well-tolerated and serious adverse side
effects have not been reported. The most common adverse side effect is a fishy aftertaste.
It has been reported that excessive doses of omega-3 fatty acids may prolong bleeding
time.

The Anti-Inflammatory Properties of Omega-3

Inflammation is responsible for an plethora of diseases including rheumatoid arthritis,
atherosclerosis, asthma, inflammatory bowel disease, depression, Crohn’s disease,
ulcerative colitis, psoriasis, lupus erythematosus, multiple sclerosis, migraine headaches,
and diabetes. [181T191(20] Omega 6 fatty acids produce arachidonic acid and subsequently
generate pro-inflammatory eicosanoids such as prostaglandin (PG)EZ2, leukotriene B4, and
thromboxane A2, which all mediate the inflammatory response. [21]Fish Oil, as well as other
omega-3 fatty acids, inhibit the conversion of arachidonic acid to prostaglandins and
leukotrienes, decreasing the inflammatory response. Supplementation with omega-3
also reduces serum levels of tumor necrosis factor alpha (TNF-alpha) and interleukin 1
(IL-1), both markers of inflammation. [23](24] Additionally, DHA supplementation reduces
inflammation as measured b\i decreased levels of C-reactive protein (CRP) and IL-6, both
markers of inflammation. These data suggest that omega-3 fatty acids are potent anti-
inflammatory molecules.

Ehetlmatmd Arthritis

The pro- mflammatorY cytokines TNF-alpha and IL-1 are both implicated in the cause of
chronic arthritis. The synthesis of both TNF-alpha and IL-1 beta are dramatically
reduced in humans supplementing with omega-3 fatty acids from fish oil. 28] In another
study, humans supplementing 9 grams of fish oil daily for four weeks dlsplagyed a 74%
reduction in TNF-alpha and 80% decrease in IL-1 beta synthes:s lpatients with
rheumatoid arthritis ameliorated their clinical symptoms and decreased their TNF-alpha and
IL-1 beta levels when supplementing with high doses of fish oil daily. (3001 @ mouse model
of rheumatoid arthritis and autoimmune disease, mice fed a high fish oil diet had a
reduction in symptoms and lower levels of pro-inflammatory cytokines.
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Eczema

Severe Eczema

There is increasing evidence that consumption of omega-3 fatty acids are beneficial in
the treatment of eczema. In a double-blind, randomized, controlled study patients suffering
from eczema supplementing with 5.4 grams of DHA omeg]a-3 daily showed significant
clinical improvement of eczema compared to controls. [32) Another study found that fish
intake during early infancy decreased the incidence of developing eczema in childhood. [33

Diabetes

Type 1 Diabetes

Several studies have shown that inflammation is a causative factor in the pathogenesis of
type 1 diabetes. [34]135]an 8 year study involving 1,770 children with an increased risk for
type 1 diabetes, concluded that those children with a high omega-3 intake were 55% less
likely to develop type 1 diabetes. 36

Type 2 Diabetes

Inflammation has also been implicated in the cause of type 2 diabetes, the pro-
inflammatory cytokine, TNF-alpha, induces insulin resistance, a hallmark of type 2 diabetes.
[371[38] saveral studies have demonstrated that omega-3 fatty acids can reduce TNF-alpha
levels [23][29][30], therefore, can play a preventative role in the etiology of type 2 diabetes.
Patients with type 2 diabetes s%pplementing with fish oil have improved insulin resistance
and lower triglyceride levels. [391'1n another study, people supplementing with 6g of fish oil
daily reduced their insulin response to glucose by 40%, which means they are significantly
less likely to become insulin resistant and/or diabetic. (40]

Type 2 Diabetes and Cardiovascular Disease

People with type 2 diabetes have an increased risk for cardiovascular disease (CVD).
[41]A meta-analysis of 18 randomized, controlled studies examining the effect of fish oil
supplementation on patients with type 2 diabetes, found that fish oil lowered triglyceride
levels by 31mg/dl, thus, decreased their risk for CVD. [42] 1 another meta-analysis of 18
randomized controlled studies, patients supplementing with fish oil had 25% lower
triglyceride levels, 36% lower VLDL-cholesterol levels, and 39.7% lower VLDL-
triacylglycerol levels. 1A 16 year long study including approximately 5,000 women
with type 2 diabetes, found that those with a high consumption of fish oil had a significantly
lower incidence of coronary heart disease (CHD) and a significantly lower total mortality.
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[44]Therefore, people that are insulin resistant or have type 2 diabetes should include
consumption of fish oil as a part of their daily regimen as a means of cardioprotection. [45]
Additionally, fish oil susoplementation prevents insulin resistance from a high fat diet in a rat
model for diabetes. [4°]

Obesity

Fish oil promotes weight loss. In young, obese males, the addition of fish oil to their
caloric-restricted diet, resulted in 1 kg more weight loss after 4 weeks, compared to those
on a caloric-restricted diet without fish oil. [47]Omega-3 fatty acids have anti-obesity effects
by inhibiting lipid uptake into adipocytes, decreasing fatty acid synthesis, and increasing
lipid oxidation. [48lThe omega-3 fatty acids EPA and DHA drastically reduce triglycerol and
free fatty acid levels, which have tremendous benefits for people that are overweight and
those with metabolic syndrome. 0]

Omega-3 fatty acids has been shown to positively affect muscle mass in steers. [51] Figh
oil given to steers resulted in an increase in protein metabolism when compared to controls.
The steers were able to use twice the amount of amino acids to synthesize new proteins.
This is hypothesized to result from an increase in insulin sensitivity by the ingestion of fish
oil in the steers. The ability to convert nutrients into muscle decreases with age, a
consequence of increased insulin resistance of aging muscle cells. >1 Consequently,
physical strength itself has previously been found to have a strong correlation to an
individuals overall mortality risks. Low muscle mass is associated with an increased
mortality risk. 22

Atherosclerosis

atherosclerotic aorta
Chronic inflammation can lead to atherosclerosis, the primary cause of heart disease.
The anti-inflammatory effects of omega-3 fatty acids are thought to protect against

[53]

atherosclerosis. [231[24[25] gayeral epidemiological studies have shown that daily

supplementation with as little as 1 gram of EPA and DHA can significantly decrease the risk
of developing atherosclerosis. [54]1n addition to reducing the risk of developing
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atherosclergsis, omega-3 fatty acids, particularly DHA, also slow the progression of the
disease.

Multiple Sclerosis

Patients with multiple sclerosis (MS) supplementing 1 gram of fish oil daily for 2 years
significantly reduced clinical symptoms of MS. >6]

Inflammatory Bowel Disease

Omega-3 fatty acids may have positive benefits for patients with inflammatory bowel
disease. Inflammatory bowel disease is often characterized by high levels of pro-
inflammatory molecules such as arachidonic acid and leukotrienes. [57] Since the conversion
of arachidonic acid to leukotrienes is inhibited by omega-3 fatty acids, 221 clinical trials
have investigated the role of omega-3 supplementation on inflammatory bowel disease.
Studies have demonstarted that supplementation with at least 3 grams of EPA omega-3
significantlg/ reduces leukotriene levels and patients show some improvements with disease
activity. [58]

Endometriosis

Peritoneal Endometriotic Lesion

Endometriosis is one of the most common gynecological diseases that affect women of
reproductive age. Endometriosis causes pelvic pain that is hypothesized to result from the
production of prostaglandins and leukotrienes. [59] Prostaglandins are the most potent
stimulators of aromatases, which convert steroids into estrogens, in endometriosis. Iin
endometriotic lesions, the pro-inflammatory cytokine, IL-1 beta, increases prostaglandin
synthesis through the production of cyclooxygenase-2 (COX2). |561]It is well known that
omega-3 fatty acids decrease prostaglandin and leukotriene sgnthesis, thus, inhibit chronic
inflammation in both humans and animal models. [6211221[581[63]1gayeral studies in rabbits
found that supplementation with fish oil and EPA inhibit the production of prostaglandins,
decrease IL-1 beta levels, and reduce the growth of endometriotic cysts. 465T A
additional study found that omega-3 supplementation reduced prostaglandin synthesis in
cows with low progesterone levels.

More compelling evidence for the omega-3 fatty acid, EPA, as a possible therapy for
endometriosis comes from histological and gene expression studies in rats. Histological data
from the endometriotic tissue of EPA fed rats reveals a_massive decrease in the thickening
of the interstitium compared with the control group. (67} his is important because mast cells
play an important role in interstitium thickness and is correlated with the development and
progression of endometriosis. [68lThe microarray analysis of endometriotic tissue from EPA
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fed rats reveal downregulation of 19 genes, most of which are immunomodulators and pro-
inflammatory cytokines, including IL-1 beta 671 as well as matrix metalloproteinases, which
are also implicated in the progression of endometriosis. [69]These results strongly suggest
that the omega-3 fatty acid, EPA, may be very effective for the treatment of endometriosis.
Of note, in most of these studies, very high quantities of EPA were used.

Cardiovascular Benefits of Omega-3

Cardiovascular Disease

Cardiovascular Disease (CVD) is one of the major causes of death in the world.
[70INumerous epidemiological studies have shown that omega-3 consumption can
significantly reduce the incidence of CVD. For example, epidemiological studies have
demonstrated that patients with hypertriglyceridemia supplementing between 2 to 47qrams
of EPA +DHA daily, lowered their plasma triglyceride levels by 25% to 30%. 711 1
another randomized, double-blind study patients with hypertriglyceridemia supplementing 1
gram daily of either DHA or both EPA +DHA for 8 weeks lowered their triglyceride levels by
21.8% and 18.3%, respectively. [72] Additionally, patients with mild hyperlipidemia reduced
their triglyceride levels by 23% when supplementing 4g of EPA per day (731 \whereas healthy
patients decreased triglyceride levels by 12% [74] One of the mechanisms by which
omega-3 fatty acids reduces triglyceride levels is through increased expression of
Ii7ooprotein lipase (LPL), an enzyme that hydrolyzes lipids, therefore reducing lipid levels.
[75] Supplementation with 3 grams of omega-3 fatty acids daily for 6 weeks increased the
gene expression of lipoprotein lipase and reduced tryglyceride levels by 35%.

The reduction in triglyceride levels by omega-3 fatty acids is also attributed to a decrease
in the production of very-low-density lipoproteins (VLDL), which are responsible for the
transport of triglycerides, phospholipids, and cholesterol. (7611771 one study found that daily
supplementation with 10-14 grams of fish oil resulted in a 66% reduction in triglyceride
levels and a 78% reduction in VLDL levels. [”®Ipatients with metabolic syndrome
supplemented with 1 gram of fish oil daily had decreased body weight, systolic blood
pressureIf low density lipoprotein cholesterol, cholesterol, triglycerides, and C-reactive
protein.

Hypertension (High Blood Pressure)

Daily supplementation with 3 grams or more of fish oil decreases both systolic and
diastolic blood pressure. 79l systematic analysis of 90 randomized studies concluded that
supplementation with approximately 3.7 grams of fish oil daily results in a reduction of
[sg/os]tolic blood pressure by 2.1 mmHg and diastolic blood pressure by 1.6 mmHg.

Another meta-analysis of 17 controlled trials reveals that patients with normal blood
pressure could further reduce their systolic blood pressure by 1.0 mmHg and diastolic blood
pressure by 5.0 mmHg when supplementing approximately 3 grams of fish oil daily. In the
same meta-analysis, patients with high blood pressure reduced their systolic blood
pressure by 5.5 mmHg and diastolic blood pressure by 3.5 mmHg. [81



Stroke

left side:ischemic stroke

A stroke can either be caused by a blood clot, which prevents blood flow to the brain,
called an ischemic stroke or from a ruptured blood vessel, also preventing blood flow to the
brain, called a hemorrhagic stroke. Approximately 795,000 Americans suffer from a new or
recurrent stroke each year and more than 143,000 of those result in death. [82] 1n the
United States, 85% of all strokes are ischemic strokes. [82] 1t is well documented that
increased fish consumption is correlated with a reduced risk in ischemic stroke and stroke
mortality. [831(84] Both women and men that consume omega-3 fatty acids significantly
reduce their risk of ischemic stroke. [821[86] The protective_effect of omega-3 fatty acids are
due, in part, to its ability to inhibit platelet aggregation 871 as well as a reduce whole blood
viscosity. [88]

Fish Oil and Cancer

Epidemiological studies have revealed that consumption of fish oil decreases cancer
incidence. An epidemiological study involving 14,500 Norwegian women showed that
women who consumed poached fish (such_as salmon) at least 5 times per week were 30%
less likely to develop breast cancer Even more so, another study demonstrated that
Norwegian women with breast cancer and a high intake of fish, had a 30% reduction in
mortality compared to women with a low intake of fish. [901 Another case-control study
found that women who consumed fish oil were 70% less likely to develop breast
cancer. [°!] Additionally, women that consume large quantities of omega-3 fatty
acids have a significantly reduced risk of developing endometrial cancer. [92] women with a
diet high in omega-3 fatty acids have a 40% lower risk of ovarian cancer. [9311h a case-
controlled study involving 14,916 men indicated that supplementation with omega-3 fatty
acids from fish oil resulted in a decreased risk for prostate cancer. [ compared to those
who consumed fish only 2 times per week.

Animal Models for Cancer

Several animal studies also support a preventive role of fish oil on cancer. In a mouse
model for prostate cancer, mice that were supplemented with ome?a—3 fatty acids had a
reduction in tumor growth and incidence as compared to controls. 2511 another study,
mice that were administered DHA, a primary component of fish oil, had a 30% reduction
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in breast cancer incidence and a 60% increase in BRCA1, a major tumor suppressor
gene. [961197]1he reduction in tumorigenesis is attributed to the ability of fish oil to decrease
cyclooxygenase (COX), an enzyme res7ponsible for the production of prostaglandins, which is
upregulated in tumors of the colon. [97] 1n a mouse model for colon cancer, mice fed a high-
fat-fish oil diet had a decreased tumor incidence compared to controls.

Fish Oil and the Nervous System

Approximately 50-60% of the adult brain is composed of lipids. The primary omeg[a-3
fatty acid found in the brain is DHA, consisting of 10-20% of total lipid composition. 98]
DHA promotes the formation of synaptic membranes as well as increases the levels of pre-
and post-synaptic membrane proteins. [99]Both DHA and EPA increase the number of
dendritic s?ines and synapses in the hippocampus, the area of the brain involved in
memory. [100]pHA increases neurotransmission as a result of increasing the number of
synapses in certain areas of the brain. Omega-3 fatty acids influence dopaminergic,
noradrenergic, serotoninergic and GABAergic neurotransmission in particular areas of the
brain. Dietary omega-3 fatty acids can increase dopamine levels in the fronal cortex
by 40%. [101]

Omega-3 fatty acids also protect neuronal cells from the inflammatory effects of TNF-
alpha. [102] TNF-alpha inhibits acetylcholine, the primary vagal neuro-transmitter,
therefore, omega-3 fattY) acids increase acetylcholine, which in turn increase nitric oxide
synthesis in the brain [102] 3ng thus, prevent neuronal apoptosis [104]0105] 54 promote
memory enhancement and consolidation. [107]

Brain Development

The omega-3 fatty acid, DHA, is the most abundant fatty acid in the brain. The levels of
DHA are exceedingly high during development 108] and decrease with age. 1 Omega-3
fatty acids are essential during development and must be obtained from the mother's
circulation. [1191 Reduced intake of DHA omega-3 fatty acids during development results in
decreased metabolism of both dopamine and serotonin neurotransmitters, and a decrease in
neurogenesis, dendritic arborization, synapotogenesis, selective pruning, and myelination.
[111][112]gt djes have also shown that omega-3 deficiency during deveIoPment reduces the
size of neurons in the hippocampus, hypothalamus and parietal cortex. [113]

Fish Oil and IQ

Several studies have shown that higher omega-3 consumption during pregnancy results
in children showing better neurological function than those who do not. Fish Qil given to
pregnant mothers later boosted the hand-eye coordination of their children. One study
showed that pregnant women given 1.1g of EPA per day, and 2.2g of DHA per day
significantly increased hand-eye coordination compared to controls when later re-assesed at
2.5 years of age. The improvements in hand-eye coordination were correlated to an
increase in omega-3 fatty acids found in the umbilical cord blood sampled.[114]

Another study found that maternal consumption of less than 380mg of fish per week later
resulted in their children scoring in the lowest quartile of verbal IQ, compared to those who
consumed greater than 380mg per week. Additionally, low maternal fish consumption later
resulted in poor outcomes for their children in fine motor, communication, and social
development scores. [115]Another study including 2,000 healthy 15-year old males, found
that those whose ate fish frequently had higher stanine scores in combined intelligence,
verbal performance, and in visuospatial performance.



Neurodegenerative Diseases

Fish Oil shows promise in preventing cognitive decline in the elderly. In a study of 210
elderly men between the ages of 70 and 89 it was shown that the omega-3 fatty acid intake
from consumption of fish had a significant effect on cognitive decline over a period of five
years. Those of whom ate_more fish showed subsequent less cognitive decline than
nonconsumers of fish.[117

Alzheimer's Disease

normal aged brain (left) and an Alzheimer's patient's brain (right)

Alzheimer's Disease (AD) is the most common neurodegenerative disease among the
elder. Omega-3 offers a likely means for preventing Alzheimer's disease. Studies have
shown that DHA, and omega-3 fatty acids, reduce the secretion of amyloid-beta plaques,
the hallmark of Alzheimer's disease. It also induces the expression of anti-apoptotic and
neuroprotective genes. Basically, it helps you keep your brain cells intact. [118] A g year
epidemiological study including 899 men and women found people with the highest
percentaﬂe of plasma DHA omega-3 were 47% less likely to develop Alzheimer's
disease. [11°]

In order to investigate the role of omega-3 fatty acids on the pathogenesis of Alzheimer's
disease (AD), a transgenic mouse model for AD, in which mice were genetically engineered
to over-express amyloid-beta 42, was used. This study found that mice fed a diet high in
DHA omega-3 had greater than 70% reduction in total amyloid-beta plaques
compared to mice fed a regular diet. [120] Moreover, transgenic mice fed a diet lacking
DHA resulted in 80%-90% loss of post-synaptic proteins and displayed exacerbated
symptoms of AD including impaired cognitive function. Whereas, transgenic mice fed a diet
high in omega-3 fatty acids had improved cognitive function spatial memory.

[1 1][122]Therefore, low dietary intake of omega-3 fatty acids are an environmental risk
factor for Alzheimer's disease. On the other hand, high dietary consumption of omega-3
exerts a neuroprotective effect and aids in the prevention of Alzheimer's disease.

Parkinson's Disease

The most common treatment for Parkinson's disease is dopamine replacement therapy
using L-dopa. Unfortunately one of the major side _effects of levodopa is the development of
dyskinesias, which are involuntary movements. (12315t dies have shown that administration
of DHA omega-3 (100mg/kg) in a non-human primate _model for Parkinson's disease, reduce
the incidence of dyskinesias induced by levodopa. 1241 aAnother study found that levodopa
administered to non-human primates decreased DHA levels in the cortex by 15% compared
to controls. [1%°IThese data suggest that the most common treatment for PD, levodopa,
reduces the levels of DHA in the brain of patients resulting in dyskinesias which could
potentially be prevented with supplementation of DHA.
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Additionally, omega-3 prevented neuronal damage in an animal model for Parkinson's
disease. In an animal model of Parkinson's, a neurotoxin, MTPT, was used to induce damage
to dopamine neurons in mice. Damage normally caused by this neurotoxin was completely
prevented b6y consumption of a diet high in omega-3 fatty acids when compared to
controls.[126]

Visual Acuity

A study found that fish oil plays a protective role in blinding eye diseases such as retinitis
pigmentosa and age-related macular degeneration. The major cause of blindness in these
diseases are loss of photoreceptor cells (rods and cones). The omega-3 fatty acid, DHA,
prevents the degeneration and death of photoreceptor_cells and could drastically halt
progression and prevent the blinding eye diseases. (12711 addition, omega-3 fatty acids
also play a beneficial role during development. Several studies report that infants
supplemented with omega-3 fatty acids during their first year of life have siﬁnificantly better
visual acuity compared to those who were not administered omega-3. [128][123]

Attention-deficit/hyperactivity disorder (ADHD)

Attention-deficit hyperactivity disorder (ADHD) affects approximately 8-12% of children
worldwide. [13%ADHD is characterized by a wide range of attentional deficits including
difficulty listening, paying attention, and finishing tasks. [131] Additionally, some children
with ADHD may also have difficulty with reading and writing. [132] Greater than 80% of
children diagnosed with ADHD in the US are treated with stimulants such as Ritalin.
Although Ritalin has shown efficacy in the treatment of symptoms in some children, it has
considerable side effects including decreased appetite, insomnia, impaired growth and
irritability. [133

It has been postulated that the lack of omega-3 fatty acids influences the brain in such a
way that may cause and/or worsen symptoms of ADHD. 1341 Both children and adults with
ADHD have lower plasma_concentrations of DHA omega-3 compared to age- and sex-
matched controls. [13°111361[1371[138]g0\ e ra| clinical trials have demonstrated the efficacy of
both EPA and DHA omega-3 fatty acids in reducing ADHD-related symptoms. [139][140]7,
addition, children (5-12 years of age) with developmental coordination disorder, which is
also associated with difficulties in learning and behavior, showed improvements in reading,
spelling, and behavior after 3 months treatment with omega-3 fatty acids.

Schizophrenia

Schizophrenia is characterized by a very diverse range of symptoms including but not
limited to, distortion in thinking and perception, abnormalities in motor function, lack of
initiative and apathy, difficulty in communication, and affective expression.

]Schizophrenia is associated with either positive or negative symptoms. Positive
symptoms include hallucinations, delusions, and other distortions of reality. Whereas,
negative symptoms include apathy, lack of communication, and depression. 142] The
dopaminergic neurons of the prefrontal cortex are significantly reduced in schizophrenics,
and is associated with negative symptoms of schizophrenia. In contrast, the dopaminergic
neurons of the limbic system are enhanced and is associated with positive symptoms of
schizophrenia. [143] Normally, the dopamine system of the prefrontal cortex inhibits the
limbic dopamine system. [144‘JHowever, people with schizophrenia have very little dopamine
in the prefrontal cortex and therefore lack this type of negative regulation. It has previously
been shown that dietary omega-3 fatty acids can increase dopamine levels in the prefronal



cortex by 40%. [145]This means that omega-3 fatty acids could potentially provide
therapeutic benefits to patients with schizophrenia by raising the dopamine levels in the
prefrontal cortex, thereby, lowering dopamine levels in the limbic system.

Several studies have reported_that Patients with schizophrenia have significantly lower
EPA and DHA plasma levels. [146](147] 148]Interestingly, one study found that patients with
primarily negative symptoms had significantly lower omega-3 plasma levels compared to
patients with positive symptoms and controls. (14911 4 double-blind, placebo controlled
study, EPA was found to be more effective than DHA in the treatment of schizophrenia. By
the end of the study all 12 of the placebo controls were taking antipsychotic drugs, whereas
8 out of 14 patients on EPA were no longer on antipsychotic drugs. In another study
involving 20 schizophrenic patients, daily supplementation with 10 grams of concentrated
fish oil (maximum EPA) resulted in amelioration of schizophrenic symptoms and tardive
dyskinesia,[lsl] which is associated with the use of certain anti-psychotics such as
Haloperidol.

Effects on Depression

Several studies_have reported a strong negative correlation between depression and fish
consumption. [152][153]1154] 1, addition, omega-3 levels are significantly lower in individuals
afflicted with depression compared to healthy individuals. [15511156]1157]158] There js
compelling evidence fish oil may be a natural treatment for depression. Patients with bipolar
depression supplementing 2g of fish oil daily for 6 months, had a 50% or greater reduction
in Hamilton Rating Scale for Depression scores. 15911 a double-blind, placebo-controlled
study, individuals with bipolar depression supplementing 9.6g of omega-3 daily showed
significant improvement in mood stabilization. [160]

Fish oil and the Autistic Spectrum

Several studies have demonstrated that both children and adults with autism have
significantly lower levels of omega-3 fatty acids compared to controls. [161][162][163] Eigh o)
shows potential behavioral benefits for autistic children, including, aggression, tantrums,
and self-injurious behavior. 1641an additional study involving children (4-7 years old)
supplementing with 1 gram of omega-3 dailﬁ/, showed a 33% improvement on the Autism
Treatment Evaluation Checklist (ATEC). (1651 his suggests that fish oil may show promise
in the treatment of autistic spectra disorders.



Having Read All Of This...
It's important to note this isn't health or medical advice, and some of it is correlative. If you
have a medical condition, see a doctor.

Omega-3 Products

Omega-3 Books
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Focuses on chronic inflammatory diseases and fish
P — oil. Also rated 5 star. 176 pages. Written by Joseph
s C Maroon. M.D. Book is eligible for Amazon's free
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http://www.amazon.com/Top-100-Omega-3-Recipes-Disease/dp/1844837335%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D1844837335
http://www.amazon.com/Fish-Oil-Anti-inflammatory-Joseph-Maroon/dp/1591201829%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D1591201829
http://www.amazon.com/Fish-Oil-Anti-inflammatory-Joseph-Maroon/dp/1591201829%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D1591201829
http://www.amazon.com/Carlson-Laboratories-Finest-Flavor-liquid/dp/B0001VKNSM%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0001VKNSM
http://www.amazon.com/Fish-Oil-Anti-inflammatory-Joseph-Maroon/dp/1591201829%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D1591201829
http://www.amazon.com/Fish-Oil-Anti-inflammatory-Joseph-Maroon/dp/1591201829%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D1591201829
http://www.amazon.com/Carlson-Laboratories-Finest-Flavor-liquid/dp/B0001VKNSM%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0001VKNSM

s e
THE

MG

connectTion  Straight from the Amazon review: "A must-read for

et g T anyone dealing with depression, The Omega-3
o Connection by Andrew L. Stoll, M.D., strikes yet
= another blow against the standard American diet."

anomew o sro.me.  Four and a half star rating on Amazon. 304 pages.
The Omeda-3 Eligible for the super saver shipping. $11.70

Connection: The

Groundbreakin
Antidepression Diet
and Brain Program

Omega-3 Suppplements

amazoncom

500mg of EPA and 250mg of DHA per pill. $19.49

Ultra Omega-3

800mg EPA and 500mg DHA per teaspoon, 16.9 fl. oz liquid.
Lemon Flavored. Probably the best bargain around. $22.25

Carlson Laboratories -
The Very Finest Fish Oil



http://www.amazon.com/Omega-3-Connection-Groundbreaking-Antidepression-Program/dp/0684871394%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0684871394
http://www.amazon.com/Omega-3-Connection-Groundbreaking-Antidepression-Program/dp/0684871394%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0684871394
http://www.amazon.com/Source-Naturals-Flavored-Softgels-softgels/dp/B000GFHPK2%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB000GFHPK2
http://www.amazon.com/Omega-3-Connection-Groundbreaking-Antidepression-Program/dp/0684871394%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0684871394
http://www.amazon.com/Omega-3-Connection-Groundbreaking-Antidepression-Program/dp/0684871394%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0684871394
http://www.amazon.com/Omega-3-Connection-Groundbreaking-Antidepression-Program/dp/0684871394%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0684871394
http://www.amazon.com/Omega-3-Connection-Groundbreaking-Antidepression-Program/dp/0684871394%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0684871394
http://www.amazon.com/Omega-3-Connection-Groundbreaking-Antidepression-Program/dp/0684871394%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0684871394
http://www.amazon.com/Source-Naturals-Flavored-Softgels-softgels/dp/B000GFHPK2%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB000GFHPK2
http://www.amazon.com/Now-Foods-Ultra-Omega-3/dp/B000SE5SXW?SubscriptionId=AKIAIBOQOAVLITPMOFSA&tag=neuroin-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=B000SE5SXW
http://www.amazon.com/Now-Foods-Ultra-Omega-3/dp/B000SE5SXW?SubscriptionId=AKIAIBOQOAVLITPMOFSA&tag=neuroin-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=B000SE5SXW
http://www.amazon.com/Now-Foods-Ultra-Omega-3/dp/B000SE5SXW%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB000SE5SXW
http://www.amazon.com/Carlson-Laboratories-Finest-Flavor-liquid/dp/B0001VKNSM%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0001VKNSM
http://www.amazon.com/Carlson-Laboratories-Finest-Flavor-liquid/dp/B0001VKNSM%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0001VKNSM
http://www.amazon.com/Carlson-Laboratories-Finest-Flavor-liquid/dp/B0001VKNSM%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0001VKNSM
http://www.amazon.com/Carlson-Laboratories-Finest-Flavor-liquid/dp/B0001VKNSM%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0001VKNSM

AR TP

500mg of Pure EPA per softgel. 120 softgels. Lemon Flavored.
$22.70

EPA_

Er et

Source Naturals Arctic
Pure EPA

e fpanyrghan caaliln

Garlion

Stiper-DEL 500mg DHA, 180 Softgels. $26.69
(i boH

Carlson Laboratories -
Super-DHA

500mg DHA, 90 softgels. Strawberry Flavored. $24.60

||||||||

Nordic Naturals - DHA
Strawberry

BaRLEANS

Kid's
Omega Burst

127mg of DHA and EPA, 30 Chewables in Three Flavors:
Strawberry,Orange, and Cherry. $17.18

Barlean's Organic Qils
Kid's Omega Bursts


http://www.amazon.com/Source-Naturals-Flavored-Softgels-softgels/dp/B000GFHPK2%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB000GFHPK2
http://www.amazon.com/Source-Naturals-Flavored-Softgels-softgels/dp/B000GFHPK2%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB000GFHPK2
http://www.amazon.com/Source-Naturals-Flavored-Softgels-softgels/dp/B000GFHPK2%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB000GFHPK2
http://www.amazon.com/Source-Naturals-Flavored-Softgels-softgels/dp/B000GFHPK2%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB000GFHPK2
http://www.amazon.com/Carlson-Laboratories-Super-Dha-500-softgels/dp/B00014WD3C%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB00014WD3C
http://www.amazon.com/Carlson-Laboratories-Super-Dha-500-softgels/dp/B00014WD3C%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB00014WD3C
http://www.amazon.com/Carlson-Laboratories-Super-Dha-500-softgels/dp/B00014WD3C%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB00014WD3C
http://www.amazon.com/Carlson-Laboratories-Super-Dha-500-softgels/dp/B00014WD3C%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB00014WD3C
http://www.amazon.com/Nordic-Naturals-Dha-Strawberry-softgels/dp/B0006GZE1S%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0006GZE1S
http://www.amazon.com/Nordic-Naturals-Dha-Strawberry-softgels/dp/B0006GZE1S%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0006GZE1S
http://www.amazon.com/Nordic-Naturals-Dha-Strawberry-softgels/dp/B0006GZE1S%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0006GZE1S
http://www.amazon.com/Nordic-Naturals-Dha-Strawberry-softgels/dp/B0006GZE1S%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB0006GZE1S
http://www.amazon.com/Barleans-Organic-Oils-Omega-Bursts/dp/B002VLZ8CQ%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB002VLZ8CQ
http://www.amazon.com/Barleans-Organic-Oils-Omega-Bursts/dp/B002VLZ8CQ%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB002VLZ8CQ
http://www.amazon.com/Barleans-Organic-Oils-Omega-Bursts/dp/B002VLZ8CQ%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB002VLZ8CQ
http://www.amazon.com/Barleans-Organic-Oils-Omega-Bursts/dp/B002VLZ8CQ%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB002VLZ8CQ

Strictly Microalgal Products
(for vegetarians and vegans)

200mg DHA, 90 Softgels. DHA derived from Algae. $32.44

Wi 7 W ART T
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DEVA Vegan Vitamins
Vegan DHA (Algae

Bupcg gasiealt |

200mg of DHA, 120 Softgels. DHA derived from Algae. $40.67

DHA

Source Naturals
Neuromins DHA

B : :
!i__furltan's Pride Quality Vitamins

i ..‘"-‘opm\h-wp-'"’"_:
_f’lrfilam‘s Ride |
180mg of EPA, and 120mg of DHA derived from fish oil per soft

gell, 100 softgels.
Purified to eliminate mercury. 2 bottles for $9.99.

Puritan's Pride MaxEPA
OMEGA-3



http://www.amazon.com/DEVA-Vegan-Vitamins-200mg-V-Softgels/dp/B002XDQSSK%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB002XDQSSK
http://www.amazon.com/DEVA-Vegan-Vitamins-200mg-V-Softgels/dp/B002XDQSSK%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB002XDQSSK
http://www.amazon.com/Source-Naturals-Marine-Tablets-tablets/dp/B001G7R07M%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB001G7R07M
http://www.amazon.com/Source-Naturals-Marine-Tablets-tablets/dp/B001G7R07M%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB001G7R07M
http://www.amazon.com/DEVA-Vegan-Vitamins-200mg-V-Softgels/dp/B002XDQSSK%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB002XDQSSK
http://www.amazon.com/DEVA-Vegan-Vitamins-200mg-V-Softgels/dp/B002XDQSSK%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB002XDQSSK
http://www.amazon.com/Source-Naturals-Neuromins-Softgels-softgels/dp/B000GFJKAK?SubscriptionId=AKIAIBOQOAVLITPMOFSA&tag=neuroin-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=B000GFJKAK
http://www.amazon.com/Source-Naturals-Neuromins-Softgels-softgels/dp/B000GFJKAK?SubscriptionId=AKIAIBOQOAVLITPMOFSA&tag=neuroin-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=B000GFJKAK
http://www.amazon.com/Source-Naturals-Neuromins-Softgels-softgels/dp/B000GFJKAK%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB000GFJKAK
http://www.amazon.com/Source-Naturals-Neuromins-Softgels-softgels/dp/B000GFJKAK%3FSubscriptionId%3DAKIAIBOQOAVLITPMOFSA%26tag%3Dneuroin-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3DB000GFJKAK
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.5516&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.5516&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.5516&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.5516&type=2&subid=0
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100mg of DHA per softgel derived from fish oil, 100 softgels. 2
bottles for $19.99.

Contains 950 mg of combined EPA/DHA derived from fish oil per
softgel, 120 softgels. Purified to eliminate mercury. 2 bottles for
$37.99.

Puritian's Pride TRIPLE
STRENGTH OMEGA-3
FISH OIL

b
;Eﬁlﬁh'nx Ride

Rl o Contains 360 mg of EPA/DHA (combined) derived from fish oil per
softgel, 100 soft gels. Purified to eliminate mercury. 2 bottles
for $9.99.

Puritan's Pride
OMEGA-3 FISH OIL



http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.1032&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.1032&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.1032&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.16128&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.16128&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.5516&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.5516&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.5516&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.13326&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.13326&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.13326&type=2&subid=0
http://click.linksynergy.com/fs-bin/click?id=xB01so86lts&offerid=161042.13326&type=2&subid=0
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