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My experience with trans fatty acids dates back to approximately 1976.  I initiated and conducted the first comprehensive analysis of a market basket of foods for the trans fatty acid content as part of my graduate research in Nutritional Sciences at the University of Maryland in the Department of Chemistry and Biochemistry in the Lipids Research Laboratories of Professors Mark Keeney and Joseph Sampugna.  This analysis was initiated in approximately 1977-78 and the results of several hundred foods were published in 1983 (Enig et al 1983).  My actual laboratory work involving trans fatty acids extended to the mid-1990s.  This research involved several areas including food analysis, analytical technique development, human tissue analysis, and metabolic animal studies. I have published and lectured on the topics of both trans and other fatty acids and food labeling issues.  I am therefore in a unique position with regard to my credentials for commenting on trans fatty acid food labeling; I am an expert in the field of both nutrition and lipid biochemistry, and I have both extensive bench experience and knowledge of the published and unpublished science.

I have included a selection from my previous submissions to the FDA docket as an addendum to these comments.

I would like to make the following points:

· The trans fatty acids are similar to some of the saturated fatty acids only in their physical melting properties and consequent functional usages in foods.  The trans fatty acids are distinctly different in their biological effects.

· The statement that trans fatty acids are like saturated fatty acids is not correct for biological reactions in biological systems.  A listing of the biological effects of saturated fatty acids in the diet versus the biological effects of trans fatty acids in the diet is in actuality a listing of the good (saturated) versus the bad (trans).  

It is important to recognize the biological differences between trans fat and saturated fat. When we compare the biological effects of the trans fatty acids versus the saturated fatty acids, we see that: 

(1) Saturated fat has been described as a bad fat, although when too much is eaten the body converts it to monounsaturated fat, a good fat.   This does not happen with trans fat.

(2) Saturated fatty acids raise HDL cholesterol, the so‑called good cholesterol, whereas the trans fatty acids lower HDL cholesterol; 

(3) Saturated fatty acids lower the blood levels of the atherogenic lipoprotein [a], whereas trans fatty acids raise the blood levels of lipoprotein [a]; 

(4) Saturated fatty acids conserve the good omega‑3 fatty acids, whereas trans fatty acids cause the tissues to lose these omega‑3 fatty acids;

(5) Saturated fatty acids do not inhibit insulin binding, whereas trans fatty acids do inhibit insulin binding (see our page on diabetes); 

(6) Saturated fatty acids do not increase C‑reactive protein, but trans fatty acids do increase C‑reactive protein causing arterial inflammation;

(7) Saturated fatty acids are the normal fatty acids made by the body, and they do not interfere with enzyme functions such as the delta‑6‑desaturase, whereas trans fatty acids are not made by the body, and they interfere with many enzyme functions such as delta‑6‑desaturase; and 

(8) Some saturated fatty acids are used by the body to fight viruses, bacteria, and protozoa, and they support the immune system, whereas trans fatty acids interfere with the function of the immune system.


Regarding (4), the trans fatty acids interfere with the elongation of the omega-3 essential fatty acid alpha-linolenic acid, and this has been measured in studies in humans as well as in animals (Koletzko 1992; Enig 1984).  The saturated fatty acids improve the elongation of the omega-3 essential fatty acid alpha-linolenic acid (Gerster 1998).  Since the normal, desirable situation is for alpha-linolenic acid to be elongated to eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), the saturates protect and the trans abuse.

The FDA has listed acceptable scientific reports (Hu et al 1997 (FDA ref.38); Pietinen et al 1997 (FDA ref.20)) that document the effect of the trans fatty acids, with respect to the coronary heart disease issue, as significantly deleterious.  It should be noted that these same reports list the effect of the saturated fatty acids is either non-significant (Hu et al 1997) or non-existent (Pietinen et al 1997).  


In my comments to the FDA docket in 1993, as well as in 1989, and in a number of other memoranda to the FDA, I have pointed out the need for accurate, straightforward, informative, and quantitative labeling with respect to all fatty acids in foods, and especially the trans fatty acids.
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The importance of trans fatty acid labeling should be recognized because of their adverse role in type 2 diabetes and obesity. 
Research at the University of Maryland in cooperation with the USDA at Beltsville, Maryland utilizing a primate model (Barnard et al 1990) was suggestive of an adverse effect on insulin receptors and insulin binding. 

A report from Kuller (1993) at the University of Pittsburg indicated that frequent users of partially hydrogenated vegetable fats in the form of margarine had higher insulin levels in response to glucose load. Further, Kuller’s research showed a potential adverse effect on weight gain from the trans fatty acids. 

At the National Obesity and Weight Control Symposium in New York in April 1993, it was reported that increases in dietary trans fatty acids affect muscle membranes in a manner that could trigger diabetes and which could be worsened if the person was obese.

Simopolous (1994) cited the need for clinical investigations to evaluate the effect of trans fatty acids in the diet.  Mann (1994) predicted the development of insulin resistance from dietary intake of trans fatty acids.

Salmeron et al (2001) (Harvard University) reported “... the relations between dietary fat intakes and the risk of type 2 diabetes...[They] prospectively followed 84,204 women aged 34-59 years with no diabetes, cardiovascular disease, or cancer in 1980. Detailed dietary information was assessed at baseline and updated in 1984, 1986, and 1990 be using validated questionnaires.  Relative risks of type 2 diabetes were obtained from pooled logistic models adjusted for nondietary and dietary covariates....  During 14 years of follow‑up, 2,507 incident cases of type 2 diabetes were documented.  Total fat intake, compared with equivalent energy intake from carbohydrates, was not associated with risk of type 2 diabetes; for a 5% increase in total energy from fat, the relative risk (RR) was 0.98 (95% CI: 0.94, 1.02).  Intakes of saturated or monounsaturated fatty acids were also not significantly associated with the risk of diabetes.  However, for a 5% increase in energy from polyunsaturated fat, the RR was 0.63 (0.53, 0.76; P < 0.0001) and for a 2% increase in energy from trans fatty acids the RR was 1.39 (1.15, 1.67; P = 0.0006).  We estimated that replacing 2% of energy from trans fatty acids isoenergetically with polyunsaturated fat would lead to a 40% lower risk (RR: 0.60; 95% CI: 0.48, 0.75)." 

These researchers concluded that these data suggest that total fat and saturated and monounsaturated fatty acid intakes are not associated with risk of type 2 diabetes in women, but that trans fatty acids increase risk
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For decades, the existence of the trans fatty acids was hidden and ignored in the food composition databases.  Because of the recognized adverse role of trans fatty acids in both obesity and type II diabetes, all research in these areas should include information on trans fatty acids in the diets. Therefore, it is critical to mandate accurate trans fatty acid data in the research databases.

ADDENDUM:


In 1989, when both Frank McLaughlin, a regulatory attorney, and I were both employed at the University of Maryland, we addressed such need for accurate labeling in our written comments submitted in response to Federal Register/ Vol. 54, No. 151/ Tuesday, August 8, 1989/ Proposed Rules [Announcement from the] Department of Health and Human Services Food and Drug Administration 21 CFR Ch.1 [Docket No. 89N-0226] RIN 0905-AD08 Food Labeling [as requested by the] Food and Drug Administration [concerning] Advance notice of proposed rulemaking; request for public comment. (As extended in Federal Register September 20, 1989.


 Regarding the FDA question of how should fat labeling of food within the context of the nutrition label be handled?, we wrote that “The American public is entitled to accurate and quantitative information on the major components of the foods as long as that information can be made available (i.e., the individual components can be accurately quantified by existing methodology or can be added as analytical methodology becomes available).  The information can be made available on food package labels or can be associated with the individual foods.” 


Regarding the FDA question of are there certain foods for which fat content labeling should be required?, we wrote that “consumers need fats and oils labeling that will allow them to quantitatively follow the ever evolving range of instructions from health professionals.  The interest in fats and oils labeling, and the knowledge of the role of fats and oils in human physiology are rapidly expanding and also changing in emphasis year by year and at times month by month.  Thus, informative and non-pejorative labeling is essential.”


On that occasion we also noted that “All fat components such as the omega-3 fatty acids, the trans fatty acids, and cholesterol for which there are recommendations and/or concerns should be quantitatively included on labels.”


In 1993, I further addressed the need for accuracy regarding the labeling of fatty acids and especially the trans fatty acids in written comments, which were submitted in response to Federal Register/ Vol. 58, No. 3/ Wednesday, January 6, 1993/ Final Rule [Announcement from the] Department of Health and Human Services Food and Drug Administration 21 CFR Part 101 [Docket No. 91N-0096] RIN 0905-AB67 Food Labeling: Health Claims and Label Statements; Dietary Saturated Fat and Cholesterol and Coronary Heart Disease to become effective May 8, 1993.  At that time, I wrote, “I would like to make several important comments on this one section.  As a result of the FDA decision to dismiss as non-authoritative many of the comments about the trans fatty acids, there won't be any education of the public regarding the levels of trans fatty acids in their diets.  As a researcher involved with quantifying the levels of trans-fatty acids in the U.S. food supply as well as monitoring the ongoing world-wide research that is reporting undesirable health affects from the consumption of trans-fatty acids at levels consonant with the U.S. food supply levels, I am concerned that the FDA has not presented a complete record.”
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