We contend that 1-dehydroepiandrosterone (1-DHEA) is legal to sell under US law as a dietary supplement and that is it totally naturally occurring and in the food supply as an article used for food, where that article has not been chemically altered.  It is a metabolite of naturally occurring products in addition to being in the food supply as an article used for food itself.  It is a naturally occurring dietary ingredient and a metabolite of existing known dietary ingredients.  It is present in the food supply as food in bovine tissue, via the natural conversion process of 1-Androstenediol which was found endogenously in pork tissue (1) and also as a metabolite of human metabolism(10).

5alpha-androst-1-ene-3beta,17beta-diol has been shown in the literature to naturally occur in Pig adipose tissue and was widely accepted to be a dietary substance (1).  Additionally, 1-DHEA is a natural metabolite of 1,4 Androstadiene-3,17-dione via the 5aReductase enzyme.  1,4 Androstadiene-3,17-dione has been proven in countless papers to appear naturally in bovine tissue and has been on the US market since 2001 as a dietary supplement.  Several papers have confirmed the endogenous production of boldenone and boldione in mammals with numerous theories of how the animal creates this hormone (16,17)  17a-Boldenone was found in untreated animals further confirming the presence of endogenous 1,4 androstadienes (17). This is consistent with the findings of Velle, that ruminants excrete most of their steroidal agents into the feces and in the 17a configuration(18).  This all supports the conclusion that cattle and pigs can produce androstadiene steroids from a variety of sources (19). Via 5aReductase, and 3b-Hydroxysteroid dehydrogenase, both plentiful in the bodies of pigs and cattle, 1,4 Androstadiene-3,17-dione can be converted to 1-DHEA in the body of both the bovine and pig. The human body has also been shown to produce 1-ene hormones from exogenous sources such as DHEA supplementation(15).  As shown, exogenous hormone administration can yield 1-ENE metabolites (14) which further supports the position that 1-ene hormones are byproducts of mammalian metabolism of which 1-DHEA is included. 

According to DSHEA, a metabolite of a dietary ingredient is therefore allowed under DHSEA regulations and tissue concentrations and extracts are and have been used for thousands of years to promote health and vitality along with extractions of food born supplements.  1-ene hormones have been shown to occur in humans, pigs and other species and 1-DHEA is a natural metabolite of those hormones(1,9,10,11,12,13,14,21).  Specifically 1-DHEA is a metabolite of 5alpha-androst-1-ene-3beta,17beta-diol by virtue of the action of 17-beta hydroxysteroid dehydrogenase which has been shown to be present in pigs (2,3) and also a metabolite of 1,4 Androstadiene-3,17-dione via 5aReductase and 3a/b hydroxysteroid dehydrogenase. This product is not intended to treat or cure any disease, but it can be used to augment hormone levels in men wishing to increase their levels.  Both beef and pig flesh are articles that are sold as food and are in the food supply.  Recently their hormone levels have been shown to influence excretion ratios of natural hormones in humans(15) showing potential activity as a nutritional supplement.
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This section explains the conversion process that occurs in mammals via Hydroxysteroid-dehydrogenases to verify that indeed 1-Androstenediol can convert into 1-DehydroEpiAndrosterone (better known as 1-DHEA). Hydroxysteroid dehydrogenases are known to be bi-directional and this paper shows just one example (which exactly parallels the 1-ene system).  This process is known to happen in isomers and utilizing the same enzymatic systems in humans and pigs to bi-directionally convert adrenal steroids to active androgens via this pathway:
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This bi-directional nature of 17bHSD type 4 can be verified in the attached paper from which this excerpt was taken(20). 

“The activity of 17b-HSD is in fact responsible for the interconversion of 17-ketosteroids (e.g., dehydroepiandrosterone, androstenedione, and estrone) with the corresponding 17b-hydroxysteroids (e.g., androst-5-ene-313,17b-diol, testosterone, and 17b-estradiol). The reduction step catalyzed by the various 17b-HSDs is thus essential for the formation of the active estrogens, 17b-estradiol (E2) and androst-ene-3b,17b-diol (5-diol), as well as for the biosynthesis of the active androgen testosterone, and the oxidative reaction catalyzed by other 17b-HSDs inactivates the potent sex steroids into compounds having no or low biological activity. 17b-HSD is thus the key enzyme involved in the development, growth, and function of all reproductive tissues in both males and females.”

“and type 4, 17b-HSD mainly degrades 17b-estradiol into estrone and androst-5-ene-3b, 17b-diol into dehydroepiandrosterone.”

“The human type 4 17b-HSD is a 736-amino acid protein of MW 80 kDa that shares 84% identity with the corresponding porcine enzyme and transforms E2 into El and 5-diol into DHEA.”

The presence of a precursor to 1-DHEA in porcine tissues as well as the necessary metabolic enzyme systems protects 1-DHEA as a nutritional supplement. '

Safety of the ingredient

Using 5-DHEA as a model, we expect the exogenous use of 1-DHEA to be extremely safe, since 1-DHEA would have many improvements in safety over standard 5-DHEA which can be found at thousands of nutrition stores across the country.  5-DHEA has a long history of use in healthy and dieased humans and has been shown to be safe in doses up to 200 mg per day for 24 weeks (22) and 2250 mg for 16 weeks (23) with minimal side effects. The side effects that are encountered are due, in large part to the formation of estrogen and potent 5-alpha reduced metabolites (24,22). DHEA has been shown in the literature to convert via the aromatase enzyme to estrogens (25) which would not happen with the 1-DHEA isomer, vastly increasing it's safety profile.  
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