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To: The Food and Drug Administration

From: Dr. Stacey Bell, Ms Wendy Van Ausdal, Mr. Ray Jaglowski, and Mr. Greg Grochoski, Twinlab, Grand Rapids, Michigan

Topic: Response to the Food and Drug Administration for 21 CFR Part 101, RIN 0910-ZA30 [Docket No. 2006N-0168]: Advance Notice of Proposed Rule Making on Food Labeling: Revision of Reference Values and Mandatory Nutrients
Date: December 20, 2007
The Food and Drug Administration (FDA) is taking public comments on what new reference values the agency should use to calculate the percent daily value (DV) on labels for foods and dietary supplements. The DVs have not been revised since 1995. In 2003, the Institute of Medicine (IOM) made its first review of nutrients using the Dietary Reference Intake (DRI) process. Since that time, this report has generated much interest on the part of the scientific community, who encouraged the FDA to up-date the DVs.

The FDA asked that these questions be addressed in the comments. We addressed only those that we had expertise in. The questions were:

· Should DV be based on Estimated Average Requirement (EAR)?

· If EARs are used, should they be population-coverage or population-based?

· Should DV be based on the Recommended Dietary Allowances (RDAs) for nutrients with an RDA?

· Should the RDAs be population-coverage or population-based?

· Should Average Intake (AI) be used to set DVs?

· If AIs are set, should they be population-coverage or population-based?

We intend to discuss two nutrients in this document. First, we are proposing that the DRI for vitamin D be increased in children and adults, aged four years and up. Second, we recommend that a DRI be established for two long-chain omega-3 fatty acids (as a combination of eicosapentaenoic acid [EPA] and docosahexaenoic acid [DHA]) for individuals four years of age and up. None of the co-authors of this document are qualified to make recommendations for younger individuals, or for pregnant and lactating women.
VITAMIN D
Recommendation 
We recommend increasing the DRI of vitamin D3 to 1,000 IU for ages four years and up. For purposes of this discussion, all references to vitamin D are to the D3 form. The current DRI does not promote healthy serum levels in free-living individuals, nor does it provide enough for those at risk of selected diseases such as cancer and cardiovascular disease (CVD) (Martins, 2007; Scragg, 2007).
Current recommendation:

· Reference values for nutritional labeling DV = 400 IU for individuals ages four years or more
· DRI (based on intakes for individuals)

· 4-8 years: 200 IU

· Males

· 9-13 years: 200 IU
· 14-18 years: 200 IU

· 19-30 years: 200 IU

· 31-50 years: 200 IU

· 51-70 years: 400 IU

· > 70 years: 600 IU

· Females

· 9-13 years: 200 IU

· 14-18 years: 200 IU

· 19-30 years: 200 IU

· 31-50 years: 200 IU

· 51-70 years: 400 IU

· > 70 years: 600 IU

· DRI (based on intakes for groups): not established due to lack of an EAR
Who meets these needs?

Few Americans are getting adequate vitamin D from the diet and dietary supplements, as evident from serum levels, which are sub-optimal to maintain general health or to reduce disease risk. Data from the Third National Health and Nutrition Examination Survey (NHANES) showed that the prevalence of serum levels of 25(OH)D of less than 30 ng/mL (<75 nmol/L; deemed cut-off of normal) was higher in women, elderly persons, selected racial/minorities (African Americans and Hispanics), and in those with cardiovascular disease risk factors (Martins, 2007). At least 40% of the population has sub-optimal serum vitamin D levels, with African Americans (about 80%) and Hispanics (about 70%) having a greater percentage with a deficiency. These same data showed that vitamin D status was inversely associated with blood pressure (Scragg, 2007). Ethnic differences in serum 25(OH)D levels explained about half of the increased hypertension prevalence in non-Hispanic blacks compared with whites.
Dietary sources

Whether raising the DRI for vitamin D to 1,000 IU per day would correct the abnormal blood vitamin D levels in many Americans is unknown. However, increasing it would certainly prompt changes to occur in the amount of vitamin D contained in dietary supplements like multivitamins, and in the number of foods supplemented with vitamin D. Most multivitamins have 400 IU of vitamin D, and this would be expected to increase with a change in the DRI. Few foods beside dairy are presently enriched with vitamin D.
Americans are left with few dietary options to meet the current DRI for vitamin D. The richest sources are rarely, or inadequately, consumed. Foods rich in vitamin D include vitamin D-enriched dairy products and butter, oily fish, and eggs. The National Cholesterol Education program recommended against eating butter and eggs, so intake of these foods has declined in the past 20 years. Similarly, milk consumption continues to decrease, probably due to the increased intake of other beverages such as sugared-carbonated beverages, water, and juices. Oily fish are not routinely consumed anyway.
Canadian women who were shown to have the lowest risk of breast cancer regularly used cod liver oil and drank more than ten glasses of milk a week compared to those who were at higher risk for developing it (Knight, 2007). The dietary habits of those in the lowest risk cohort are not something that American women (or men for that matter) are likely to adopt. Even if individual dietary intake changed to include more vitamin D in the diet, compliance would be an issue. Participants from several studies included in a meta-analysis revealed that compliance with vitamin D supplementation ranged from 48-95% (Autier, 2007).  These individuals knew they were participating in a study and still had poor compliance. Compliance by the general public is likely worse. Hence, increasing the DRI could correct for non-compliance, as vitamin D is stored and not necessarily needed to be taken each day. 
Few foods are typically consumed that contain adequate amounts of vitamin D to support serum levels. Recommending that individuals try to meet their vitamin D needs through diet isn’t practical. Dietary supplements and fortified foods seem to be better routes to assure that adequate vitamin D is consumed. However, most multivitamins only contain 400 IU of vitamin D, so increasing the DRI seems sensible so that this amount would likely go up as well. Even if multivitamins contained 1,000 IU of vitamin D, there would still be little chance of toxicity (see below).
Sunlight exposure

Serum vitamin D levels can be maintained from daily short exposures to sunlight (about 15-20 minutes) when the sky is clear (Garland, 2006). Longer exposures have not been shown to further increase blood levels. However, many individuals are fearful of developing skin cancer and avoid the sunlight; others who are exposed, use sun screen, which prevents vitamin D photosynthesis from occurring in the skin. Moreover, no vitamin D is obtainable in latitudes above 37 degrees between November and March. European data showed that cancer survival rates were 20-50% higher in lower latitudes (south of 50 degrees north) (Grant, 2006). In the United States, the incidences of colon cancer and breast cancer are lower in Southern states compared to Northern States (Garland, 2006). Seasonal variation is also a concern in regards to maintaining healthy 25(OH)D concentrations (Bolland, 2007). In a New Zealand study, which is comparable in latitude to the United States’ northern tier states, individuals had normal concentrations of 25(OH)D during maximum sun exposed months, but sub-optimal levels most of year (about 250 days). 

It may be possible to obtain adequate vitamin D from the sun and not increase skin cancer risk, but this would only be possible for those living below the 37th parallel who get regular sun exposure. Fair-skinned individuals need to avoid sunlight altogether, as they are at increased risk of burning. Even if they lived in a southern latitude, they would not be candidates to obtain vitamin D from the sun. Thus, using the sun as an option for meeting the vitamin D needs of the population is not practical.
Toxicities

Suggesting an increase in vitamin D may evoke fear of toxicities. However, the increase in DRI to 1,000 IU per day that we are proposing will not increase the risk of toxicity. 

The National Academy of Sciences – Institute of Medicine, has deemed 2,000 IU per day as the upper limit (UL) of safety for vitamin D. No known health risks are associated with intakes of up to 2,000 IU per day on a regular basis (Garland, 2006). Others suggested that if the DRI was increased to 2,000 IU, causing serum 25(OH)D levels to increase to a median of 46 ng/mL, then there would be no evidence of even mild hypervitaminosis (Gorham, 2007). Only rare reports of vitamin D toxicity have appeared in the literature, and those were at levels that exceeded the intake of 10,000 IU intake per day (Garland, 2006). Taking long-term large doses of 50,000 to 150,000 IU per day should be of concern. 
Gorham (2006 and 2007) have elucidated the lack of risk by increasing the DRI of vitamin D to 1,000 IU per day. Raising the current estimate for younger adults from 250 IU to 400 IU, which is the DRI for adults, would only increase the median serum 25(OH)D concentrations by 5 ng/mL. This would be inadequate to normalize serum levels based on the NHANES data. However, increasing the recommended intake to 1,000 IU per day would increase serum 25(OH)D concentrations by approximately 13 ng/mL, which would raise the estimated median serum level of the population to 33 ng/mL. As a result, virtually everyone would have blood levels to support health, but not be anywhere near a concentration that would induce hypercalcemia or other adverse health events.

Gorham (2007) argued that even the recommendation of 1,000 IU of vitamin D per day is not enough. This would leave 50% of the population with inadequate serum levels (i.e., by definition of “median”). They proposed increasing the DRI of vitamin D to 2,000 IU per day, which would result in increasing the median serum 25(OH)D levels to 46 ng/mL. This is still well below what would be considered hypervitaminosis.  This higher recommendation would improve serum levels for individuals with more pigmentation (who make less vitamin D from sun exposure), those living in northern states, and those at disease risk for cancer, CVD, and others. In considering what the new DRI should be, it is possible that several recommendations will need to be made depending upon race, geography, and disease risk.
Health and disease prevention

The role of the DRI is to meet the needs of healthy individuals, based on age and gender. Based on the NHANES data, 40-80% of healthy individuals do not have adequate vitamin D concentrations (Martins, 2007). Those in the lowest quartile were at greatest risk for CVD. The same data showed that blood pressure was inversely related to serum vitamin D levels (Scragg, 2007). Cancer risk is also likely higher (Gorham, 2006 and 2007). Thus, based on the survey data of the government, the population has sub-optimal vitamin D intake leading to low serum concentrations. Simple supplementation in foods and as dietary supplements could correct this problem, as dietary means will not likely make a difference and are not working.

We based our recommendation for increasing the DRI of vitamin D to 1,000 on data from an all-cause mortality study (Autier, 2007). In this meta-analysis, mortality was assessed in free-living and institutionalized subjects who were taking vitamin D as part of another clinical study (n = 18 studies). Mean intake of vitamin D was 528 IU and serum concentrations differed between supplemented and non-supplemented groups 1.4-5.2-fold.  The relative risk of death was 0.93 (0.87-0.99) between the supplemented and non-supplemented groups. Vitamin D supplements in this meta-analysis seemed to be associated with decreased mortality. These authors found that the greatest decrease in mortality occurred at vitamin D intakes between 400 IU and 830 IU per day. Since about 60-70% of deaths in Western societies are related to cancer, CVD, and type 2 diabetes, this study showed that there is a relationship between death rates from these diseases and vitamin D intake. It would be hard to get this same amount from the diet, without fortified foods or using dietary supplements.
However, serum concentrations corresponding to the modest intake (400-830 IU) of Autier (2007) may not be high enough to reduce the risk of certain cancers (Autier, 2007; Garland, 2006; Gorham, 2007; Garland, 2007a). From the studies selected for the meta-analysis on all-cause mortality, vitamin D supplemented subjects had serum 25(OH)D concentrations between 24 ng/mL and 42 ng/mL (Autier, 2007).  In terms of disease risk reduction, others have argued that this range of serum values is not protective against many cancers (Garland, 2006; Gorham, 2007; Garland, 2007a). Garland (2007b). For example, Garland (2007a) found that women with serum concentrations of 25(OH)D approximating 52 ng/mL had a 50% lower risk of breast cancer than those with lower levels. To achieve this concentration, the women would need to consume 2,000 IU per day of vitamin D from supplements and foods.
To reduce the risk of colorectal cancer, serum concentrations of vitamin D do not appear to need to be as high as for breast cancer risk reduction (Gorham, 2007). Based on a meta-analysis of five studies, when serum 25(OH)D levels were ≥ 33 ng/mL, colorectal cancer risk was 50% lower than those below this cut-off. These authors suggested that to reduce the risk of colon cancer, individuals need 1,000 to 2,000 IU per day. 

Others argue that to reduce the risk of both breast and colorectal cancers, serum levels need to be maintained throughout the year at ≥ 55 ng/mL (Garland, 2007a).  In a population with serum 25(OH)D concentrations at this high level, 60,000 cases of per year of colorectal cancer and 85,000 cases per year of breast cancer could be prevented. It is not the purpose of the DRI to reduce disease risk, but the data are provocative and worth examining.
Although the purpose of the DRI is to determine the needs of a healthy population, by increasing the current recommendation, other diseases may be affected as well. Clearly, the DRI of vitamin D is inadequate to just maintain health. Increasing it to 1,000 IU per day will reduce the risk of falling in the elderly (Broe, 2007). Participants in this study were randomized to different doses of vitamin D, Those taking 800 IU a day for five months had the lowest incidence of falls (72% lower) compared to a placebo group. In this population, fewer falls lead to reduced hospital expenses related to orthopedic treatment and co-morbidities that often arise after a fall. 
Similarly, taking 500 mg of calcium citrate and 700 IU of vitamin D for three years showed attenuation of glycemia, as measured by fasting blood glucose concentrations, and insulin resistance, measured by homeostasis model assessment (HOMA-IR) (Pittas, 2007). Whether vitamin D is effective on its own, or needs to be coupled with calcium supplementation for reducing the likelihood of type 2 diabetes or metabolic syndrome, is unknown (Pittas, 2007). One meta-analysis on the subject suggested that both vitamin D and calcium are needed to reduce diabetes risk. These authors proposed that vitamin D be recommended at 1,000 IU per day, and that calcium be recommended at 600 mg per day, but stated that 1,200 mg of calcium per day may be preferable. Regardless, the current DRI for vitamin D is sub-optimal to address both fall rates in the elderly and the potential reduced risk of type 2 diabetes and metabolic syndrome in the adult population. 
Mechanism of action
It is not fully understood how vitamin D reduces all-cause mortality and cancer risk (Garland, 2006; Autier, 2007). Vitamin D in its active form (1 alpha, 25 dihydroxyvitamin D) acts as a hormone and affects the skeletal tissue, bones, immune system, vascular walls, and the endocrine system. Vitamin D and its metabolites reduce the incidence of many types of cancers by inhibiting tumor angiogenesis, stimulating mutual adherence of cells, and enhancing cellular communication through gap junctions. These actions strengthen the inhibition of proliferation that results from tight physical contact with adjacent cells within a tissue (Garland, 2006). Vitamin D also is a potent inhibitor of the pro-inflammatory response, thereby diminishing leukocyte turnover (Richards, 2007). 
The action of vitamin D at the cellular level has been identified (Richards, 2007). Telomeres, found at the ends of the chromosomes, undergo attrition from oxidation. Aging shortens telomeres, and oxidative stress, inflammation, obesity, and smoking speed up this action. Leukocyte telomere length was positively associated with vitamin D concentrations (r = 0.07; P = 0.0010). The difference between the highest serum 25(OH)D concentration (50 ng/mL) and lowest concentration (16 ng/mL) was five telomeric years of aging. These data suggest that maintaining a serum level around 50 ng/mL may promote healthy aging; this is the same concentration shown to reduce cancer risk. Herein lies another powerful argument for increasing the DRI of vitamin D.
Summary

We recommend increasing the DRI of vitamin D to 1,000 IU per day to:

· Normalize serum concentrations of 25(OH)D levels, while avoiding toxicities

· Reduce CVD risk

· Reduce falls that may lead to bone fractures

· Reduce all-cause mortality by 7%

· Reduce disease risk of cancer by 50%

· Perhaps reduce the risk of type 2 diabetes and metabolic syndrome

· Retard the aging process

Increasing the DRI to 2,000 IU would increase serum levels and further improve outcomes related to disease risk. No toxicity would be expected at this concentration. However, it is hoped that by increasing the DRI to 1,000 IU, the vitamin D amounts typically added to common forms of supplementation (i.e., multivitamin) and foods (e.g., dairy, others not currently supplemented) would increase. This could lead to actual intakes in excess of the proposed 1,000 IU, which would be desirable for the general public and may reduce disease risk. It is unlikely that increasing the DRI to 1,000 IU would cause anyone to consume more than 2,000 IU per day, which is the current UL of safety set by the IOM.
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OMEGA-3 FATTY ACIDS

At present, neither short- or long-chain omega-3s have established DRIs, or any other recommendation (i.e., Recommended Dietary Allowance, Estimated Safe and Adequate Daily Dietary Intake, Estimated Average Requirement, Average Intakes). Homo sapiens can not insert a double-bond at the number three position, but require such fats to survive. Thus, omega-3s are essential and should be included as part of the DRI to provide some dietary guidance to the public on how to meet these needs. Every other essential compound required by the body in milligram or gram amounts has a DRI except omega-3s.
Review of prior requests
Three different companies (a group of three fishery companies, Martek, and Ocean Nutrition, Canada) submitted requests to the Food and Drug Administration (FDA) about allowing nutrient content claims for omega-3s (alpha linolenic acid [LNA], EPA, and DHA) on the label of foods and dietary supplements. In its response, the FDA prohibited nutrient content claims for all three fatty acids (Reply by FDA).
In their arguments, the three companies cited the Institute of Medicine (IOM) report as the basis for setting DRIs (Reply by FDA). The FDA did not view the IOM report as an authoritative statement from which to base nutrient content claims and presumably, DRIs, because the information did not provide reference values. Rather, the IOM report stated “approximately 10 percent” in describing omega-3 needs. The FDA believed that, in using this phrase, the IOM did not “recommend or define intake levels of EPA, DHA, or ALA that could serve as a basis for setting a DV that could be used to characterize a given level of EPA and/or DHA for purposes of nutrition labeling” (Request for comments). 
Questions posed by the FDA related to dietary fats

The FDA asked that these questions be addressed when addressing DRIs for polyunsaturated fats (PUFAs) (Request for comments):
· Should the Dietary Reference Value (DRV) for PUFAs (n-3 plus n-6) be established based on Acceptable Macronutrient Distribution Ranges (AMDR) for n-6 (5-10% of total calories) and n-3 (0.6-1.2% of total calories)? If so, should the mid-point be used? This would yield 7.5% for n-6 and 0.9% for n-3 based on a 2,000 calorie diet with 19 g/day of PUFAs.
· Should DRV for PUFAs be based on AI for linoleic acid and linolenic acid?

· Should separate DRVs be established for linoleic and linolenic acid? If separate, should it be voluntary or mandatory to put on food labels?

What people eat

Current estimates of n-6 and n-3 intakes vary:
	
	Linoleic acid
	Linolenic acid

	Burdge, 2004
	15 g
	1.5

	Kris-Etherton, 2000
	11-16
	1.4

	FDA (Request for Comment)
	17
	2


Trying to establish DRIs from dietary intake of linoleic acid (LA) and LNA data doesn’t make sense. Most individuals consume too much LA and not enough LNA or long-chain EPA and DHA. Most (96%) of LA is derived from four oils – soybean, cottonseed, corn, and canola (Kris-Etherton, 2000). The trend since 1985 is that Americans are increasing LA and decreasing LNA intake. This has changed the ratio of omega-6 to omega-3 fats to about 10-25:1, from a more desirable ratio of 2.3:1, which our ancestors likely consumed since the beginning of time. We recommend to not use the AIs for LA and LNA to set DRIs, because Americans are eating too many omega-6s as LA, and too few omega-3s, especially as long-chain PUFAs (EPA and DHA). The optimal balance of n-6/n-3 is drastically disrupted, so AIs should not be involved in the process of establishing DRIs for essential fats.
To achieve a healthy ratio of n-6/n-3, two major dietary changes would have to occur. First, a drastic reduction in omega-6s needs to take place, which will be difficult given the plethora of processed foods that contain omega-6-rich fats. Newer oils like canola have allowed for some reduction in omega-6 intake initially, but total dietary fat increased so that the ratio has not changed appreciably. Second, dietary intake of omega-3s needs to increase appreciably. It seems simple on the surface to instruct Americans to eat more fish and use cooking oils that are richer in LNA like soybean and canola oils and have lower concentrations of LA compared to corn oil and safflower oil. We are confident that Americans cannot get to an optimal ratio of n-6/n-3, but with more guidance on food labels, they will have a better chance at lowering the existing high ratio.
The problem

The American diet has drastically changed over 40,000 years. The over-abundance of total fat coupled with high intakes of LA from inexpensive seed oils has created an obese nation.  We argue further that the pro-inflammatory eicosanoids produced from the over-abundance of LA that converts to arachidonic acid (AA), is harmful. When setting DRIs for fats, we caution the FDA in making any recommendation for LA or LNA. Neither needs to be recommended; the former is consumed far above a sensible amount needed to off-set deficiency and the latter is so poorly converted to a bioactive form, it simply provides calories. The DRI for fats should strictly focus on EPA and DHA.

Only the omega-6 fat, AA, and the omega-3 fat, EPA, are considered to be bioactive in producing eicosanoids. We consume, and always have, very little AA; we can readily make it, however, from LA. In contrast, LNA, although it is an essential omega-3, is not readily converted to its bioactive form of EPA. Both AA and EPA use cyclooxygenase and lipoxyogenase enzymes to serve as precursors for eicosanoid formation. In fact, a competition occurs between AA and EPA for these enzymes. Most individuals have such high amounts of AA, that the body produces more pro-inflammatory eicosanoids like prostaglandin (PG) E2 instead of PGE3, which is less inflammatory and derived from EPA. As the membrane phospholipid concentration of EPA increases, fewer inflammatory eicosanoids are produced. The enzyme systems favor EPA, even in very small amounts (Bell, 1996; Kinsella, 1990).

Conversion of the short-chain omega-3, LNA, to the long-chain omega-3, EPA, has been reported to be only between 0.2% and 8% (Burdge, 2004). Conversion favors the lower amount when the diet is rich in LA (Kris-Etherton, 2000). Thus, most short-chain omega-3s are oxidized for energy or stored. Only minor and insignificant amounts are involved with human biology.
Taking a liberal estimate of conversion of LNA to EPA of 10%, total calories required to meet any hypothetical omega-3 requirement differs greatly – more than ten times. Encouraging Americans to consume more calories from fat such as flax or canola just to meet a biological need is not a good message to send. A better message is that the need for omega-3s can be met easily and with fewer calories when they are supplied as long-chain omega-3s from marine sources. 
Unfortunately, the only sources of long-chain biologically active omega-3s are from marine animals. Seafood and fish are not consumed in large enough amounts. Moreover, if everyone were to consumed enough long-chain omega-3s (to be discussed subsequently), there wouldn’t be enough fish to supply the need (Kris-Etherton, 2000).
Recommendations
Basing the DRI for omega-6 and omega-3 on the mid-point of the Acceptable Macronutrient Distribution Ranges (AMDR) on the surface makes sense. However, it is very complicated and sends the wrong message in that you should eat about seven times more omega-6s than omega-3s. Until the current consumption patterns of edible oils changes, everyone will get more than adequate omega-6s. 

On the other hand, long-chain omega-3s should have a DRI.  No matter how you do the math, most individuals do not consume adequate omega-3 as short- or long-chain fats. Setting DRIs for LNA, we believe, will foster needless increases in energy intake as fat because of such poor conversion. It would make more sense to recommend that a specific amount of EPA and DHA be listed on the label of foods. Such a recommendation would be easy to understand and make Americans healthier. Trying to explain that LNA is poorly converted to a bioactive form would prove tedious, and encourage the over-consumption of fats to meet specific DRIs.
The recommendation set forth by Kris-Etherton (2000) was 2.2 g/day of LNA and 0.65 g/day EPA and DHA. They also recommended an ideal ratio of 2.3:1 of n-6/n-3 fats. In addition, the upper limit of LA should be 6.7 g/day. To the layman, this sort of recommendation would be nearly impossible to follow. If one assumes 10% conversion of LNA to EPA, then LNA contributes 0.2 g EPA. This coupled with the 0.65 gram recommendation for both longer-chain fatty acids would yield a total of 0.85 g/day. This amount (0.85 g) will yield a more physiologically-normal ratio of n-6/n-3 if the individual does not consume more than 6.7 g/day of LA. Since the average per capita intake of LA is 11-16 g per day, a good ratio (2.3:1) is unlikely to be achieved.
Our recommendation is one gram per day of EPA and DHA, in a ratio close to 1:1, along with dietary counseling about how to decrease the intake of LA mainly from oils. This would mean reducing intake of safflower, sunflower, and corn oils and increasing soybean and canola oils. Although soybean and canola oils contain LNA, we recommend leaving it out of the recommendations as it causes further confusion and is so poorly converted to a bioactive fat. Of course, for vegetarians this could prove problematic, but consuming low-LA-rich oils would still be helpful.

As a result of removing trans fats from most products, food technologists have developed new oils that are equally stable. However, in doing so, omega-3s like LNA are stripped from healthier oils like canola and soybean. LNA is highly unstable during cooking and processing. We can expect further reductions in LNA intake as a result. Monsanto (Personal Communication, Jerry Steiner, Vice President, Business Development) and DuPont are working on genetically modifying the soybean to produce EPA and DHA. Development could take five years or more. At present, the two companies have developed a soybean that is rich in stearidonic acid (SA) (James, 2003). About 40% of this fat is converted to EPA, thus rendering it more biologically useful than LNA.

If the FDA adopts our proposed one gram EPA and DHA a day recommendation, it is faced with a problem of providing dietary guidance to meet these needs. To achieve this goal, at least six ounces of an oily fish would have to be consumed daily, which isn’t realistic. Rather, this recommendation can be readily met with supplementation. All fish are contaminated, and those with higher concentrations of oil house more contaminants like mercury and PCBs. Nearly all supplements of EPA and DHA sold in the United States are virtually free of these toxins.

Both EPA and DHA should make up the one gram of long-chain omega-3 and they should roughly approximate the ratios of how they appear in nature, which is about 1:1. DHA alone has not been shown to be of benefit for any condition except for infants, from birth to one year of age. Retro-conversion to EPA is poor, about 11-12%, so the biologically active form can not come from DHA alone (Conquer, 1996). Just because it can be made from algae doesn’t mean that other age groups need it. Until further clinical studies become available, no single recommendation should be made for DHA and it should always be recommended with EPA.
Urgency of creating DRIs for long-chain omega-3 fats

Essential fats differ from other essential compounds in that they are stored and used almost continuously to shape our physiological function. In contrast, vitamin C, which is not stored, has a DRI in excess of what would prevent scurvy. Vitamin C may have other minor roles, but the DRI is not high enough for much else. Also, calcium, although stored, has a role in transporting nutrients in blood. Serum levels are maintained within a very narrow window and are not affected by dietary intake. The dearth of calcium in the diet is only appreciated later in life when osteoporosis is more common. 

The ratio of n-6/n-3 dictates the inflammatory response to a simple insult like brushing one’s teeth and a major injury like blunt trauma. How the body responds may ultimately influence survival. Most Americans can be considered to be in a hyper-immune state due to the excess of AA compared to EPA stored on the membrane phospholipids of each cell. 
Many diseases, like type 2 diabets and CVD, have been identified as being related to inflammation (table below). Others conditions related to mood and cognition have not been shown to be related to inflammation. However, all conditions listed in the table benefited from supplemental dietary fish oil either to reduce disease risk or to improve management. This is a small sample of conditions that are affected by supplemental fish oil. Admittedly, our recommendation of one gram per day of EPA and DHA falls short of the amount shown below. The focus of the DRI is not to provide ample amounts of a nutrient as it relates to disease, but rather to healthy individuals.
	Condition
	Fish Oil
	EPA
	DHA

	Heart-MI (GISSI-Prevenzione Investigators, 1999)
	1 g
	~465 mg
	~375 mg

	Dyspraxia (Richardson, 2005)
	--
	558 mg
	174 mg

	ADHD (Sinn, 2007)
	--
	558 mg
	174 mg

	Cognition (Fontani, 2005)
	2.8 g
	1.6 g
	0.8 g

	Joints (Kremer, 1987)
	--
	2.7 g
	1.8 g

	Joints (Kremer, 1985)
	--
	1.8 g
	--

	Joints (Deutsch, 2007)
	300 mg (as Krill)
	51 mg
	30 mg

	Mood/Depression (Stoll, 1999)
	9.6 g
	6.2 g
	3.4 g

	Mood/Depression (Peet, 2002)
	--
	1 g (ethyl-EPA)
	--


Summary

We recommend

· 1 gram per day of EPA and DHA in about a 1:1 ratio

· No recommendation for LNA

· No recommendation for LA

· Develop a campaign to reduce LA in the diet
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