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Omega-3 Polyunsaturated Fatty
Aclids

« Essential fatty acids which humans cannot
synthesize. There are high concentrations of shorter
chain (18 carbons) omega-3s in some oils (canola,
flaxseed, soybean) and nuts. Longer chain (20 or 22
carbons) omega-3s are found in seafood.

« Omega-3s are concentrated in neurons and in
photoreceptors in the eye. Longer chain omega-3
fatty acids comprise about 10-20% of total brain
lipids, but only about 1% of blood lipids.

« Omega-3 fatty acids are believed to regulate
membrane fluidity in all cells.
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Reported Benefits of Omega-3
Fatty Acids

Reduction of risk of sudden death
following a myocardial infarction

Improved cognitive function in infants

Reduced psychiatric and memory
disorders in adults

Improved glucose tolerance

Immunomodulation, anti-inflammatory
actions
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Problems With Benefits

 In spite of recent reports, most of these
suggested benefits are still questioned.
This Is even true for the cardiovascular
effects (recent review by Hooper et al.,
BMJ, 2006). Omega-3 are critical
components of neuronal membranes, but
there is still debate as to whether
supplementation beyond a healthy diet
adds benefit.
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Major Contaminants in Fish

 Organochlorines, including PCBs,
dioxins/furans, chlorinated pesticides
These are present Iin fat.

 Methyl mercury, which binds to protein.
e Toxins, microbes, other chemicals.
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A very popular fish with high
37 levels of omega-3 fatty acids,
¥ known to be beneficial in
' preventing sudden cardiac
@_ ﬁ death. Farming of salmon
'. “has grown very rapidly, now
' at levels of over 1 million
u tons per year. Farmed
B salmon are relatively cheap

~ Bl and are available throughout
R the year.
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Fig. 4. Scatter-plot matrix for the content of pairs of 10 contaminants and total pesticides measured in salmon samples from various locations where the
salmon were produced or purchased. HEP_EPO, heptachlor; T CHLOR, total chlordane; T DDT, total DDT; T _PEST, total pesticide.
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Figure 5. Consumption advisories (in meals per month) based on USEPA
cumulative carcinogenic risk assessment methods for total DDT, dieldrin, total
chlordane, heptachlor epoxide, lindane, hexachlorobenzene, toxaphene, PCBs
and dioxins/furans for farmed salmon (red), wild salmon (green) and for retail
market salmon (yellow). The country in which the salmon was produced or the
city from which it was purchased is indicated. The numbers in parenthesis are
the number of samples analyzed.
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Cancer and Contaminants

* There is no convincing evidence that
omega-3 fatty acids protect against

cancer. Most organochlorines compounds
are likely human carcinogens.

« Methyl mercury Is not known to be a
human carcinogen.
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Table 4: Non-Cancer Effects of Chlorinated Pesticides, PCBs and Dioxins

Immune Musculo Cv/ Endocrine
Suppressio Repro | Skeletal Kidney | Blood Dys
n

Chlordane X X X X

DDT/DDE X ( ’ ’ ’ X

Dieldrin

Dioxin

Endrin

HCB

Hexachlor

Lindane

Mirex

PCBs

Toxaphene

IQ/CNS = Decrements in 1Q and/or central nervous system eftfects.
Feto-tox = Fetotoxicity

Repro = Reproductive effects

CV/blood = Cardiovascular or hematological effects

Endocrine Dys = Endocrine Dysfunction.
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Both Organochlorines and Methyl
Mercury Increase Risk of Heart
Disease
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Figure 5. Nonrecursive Model with Feedback Loop Between LVecs: and LVirms.
MMeasured mdicators and thewr loadings on the PCE latent variable are virtually identical to those
presented i Fizure 4.
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Both Organochlorines and Methyl Mercury Cause
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Mercury
Effects of Low Dose Prenatal Exposure
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Source: Grandjean, et. al., "Cognitive Deficit in 7-year-Old Figure shows prenatal mercury exposure levels of Faroese children with scoresinthe
Children with Prenatal Exposureto Methyl mercury”, lowest quartile after adjustment for cofounders. For each of the five major cognitive
Neurotoxi col ogy and Teratol ogy, Vol. 19, No. 6, 1997 functions, one neuropsychological test with a high psychometric validity was sd ected.
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Mercury

Mercury Exposures

current exposures

* >10% of women of reproductive age
exceed Reference Dose (RfD)

e 50% of women who eat fish exceed RfD
on any given day

* Higher risk: Subsistence fishers,
Immigrants, Native Americans
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Organochlorine Compounds
Increase Risks of Diabetes

Table 4. Association beteeen diasbhetes and serum concentrations of total PCBs, PCE-153, PCE-T4, mirex,
HCE, and DOE, adjusted for certain diabetes risk factors.®

Vet-weight measurament Lipid-stardardiad measuremant
Uriadjusted for Loreurnent adjustrmant Uriadjusted for Lorcurrant adjustment
the other analyvtes”™  for the cther anahtes™  the other analvtes™  forthe other analtes”®

Analyte OR (35%Cl) OR 5% OR (25%LC1) OR [B5%C1)
Total PCBE (ppkd

KMedium tartile 2208549 18 [0.E-55 18 0.E-4.3 15(0.6-4.00

Highest tartile 2811.5-105] 2310.7-102] 221405 ZE(0.B-8.1)
Mirex (ppbl

Medium tartile 12 0527 0.7 0.3-1.7 03 [0.3-2.0 0E(D.2-1.4)

Highest tartile 10(04-22] 0.3 000 09 [0.4-2.2 0.2 60.1-0.5
CCE [ppbd

KMedium tarile 18 052 140445 2A10.7-48.3 16(0.54.E

Highest tartile 6.4 (22184 25 0.B-EE B2 1.B-2149] 24(0.7-8.3
HCE |ppbi

KMedium tartile 080327 0.3 [0.3-2.6) 2.7 10.9-8.0 25(0.9-6.8)

Highest tartile B2 (231649 1.5 1.4-14.2 B 23203 42(1.7-1349]
FCE-153 [pphi

Medium tartile 10(04-25 08 [0.2-2.43 10 0.4-2.3 0E(0.2-1.E)

Highest tartile 321382 J010.7-128] 241058 1.4(0.4-4.E
FCE-74 (ppk)

Medum tarile 1310427 1304443 1.3 0.24.7 0Aa§0.3-3.00

Highest tartile 1917137 J6N.0-1241 1.5 1.2-15E] ZA(0.E-105|

Cl, confldancs Intereal.

"]l ORE wers adjusted Tor =ex, age category, BM | category, Snd Ifedme smoking staous; In addidon, watsalqht values
wara adpsted for estimatad 1oLal pd concenmradon. dOthar anahies Included sarum concantrstions of DODE, HCE, and
mirex Tor fotal PCEs, PCE-153, and PCE-74; iotal PCEE, DDE, and HCE for mirax; toial PCEBs, mirex, and HCE for ODE; and
toial PCEs, mirsx, and DDE for HCE.
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" A

m There is another problem with salmon
aqua culture. It takes 3-5 pounds of
wild fish to make the fish meal/fish oil
to generate 1 pound of salmon. This is
not sustainable — we are depleting the
oceans of the small fish that feed other
fish.
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Fatty acid conc. (mg/g wet wqt)

100

80 -

omega-6 acids
omega-3 acids

Percent lipids

Copyright 2007, David O. Carpenter, carpent@uamail.albany.edu




Concentration of mercury and omega-3 fatty acids (EPA + DHA)
in selected fish and shellfish species. (Mahaffey et al., 2007)
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“GMME YOUR MONEY OR I FILL
YOU FULL OF FARMED SALMON.”
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“Cancel the salmon.
We'll just have the mice”

e
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