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Advances in understanding palmitic acid 

metabolism and health risks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since the mid-20th century, the world has seen a variety of
diets cycle through science and popular culture. What consti-
tutes the ideal dietary pattern, i.e., promotes health and pre-
vents disease, remains an evolving story, sparking debates
among healthcare professionals and confusion for the gen-
eral public. Valid concerns about the negative health effects
of high intakes of saturated fatty acids and trans fatty acids
led to dietary recommendations to reduce total fat from the
1960s through the 1990s, but those low-fat recommenda-
tions have faced credible challenges since the early 2000s.
The availability of trans fatty acids in the food supply has
receded due to regulatory action in the U.S. and elsewhere
to remove partially hydrogenated oils from the “Generally
Recognized As Safe” list. 1 However, the impact of saturated
fatty acids on cardiovascular disease (CVD) risk remains
a topic of debate. Palmitic acid (C16:0) is the most abun-
dant SFA in the U.S. diet. 2 In this issue of JCL, Annevelink,
Sapp, et al. review CVD risk associated with palmitic
acid, new aspects of palmitic acid metabolism, and poten-
tial mechanisms for its role in cardiovascular and hepatic
disease. 3 

The authors of this review first describe how accumula-
tion of palmitic acid in the body can occur not only via high
dietary palmitic acid intake, but also via de novo lipogene-
sis, especially when a low-fat, high-carbohydrate diet is con-
sumed in the setting of excess energy intake and weight gain.
The conversion of carbohydrate to fatty acids begins with
palmitic acid, which is the precursor for all other long-chain
fatty acids synthesized by de novo lipogenesis. In the pres-
ence of excess energy intake, fatty acids produced from de
novo lipogenesis are stored mainly as triglycerides in adipose
tissue and the liver. 

A second major emphasis made by the authors in this im-
portant review describes how palmitic acid could adversely
impact health by mechanisms beyond the well-known effect
of increasing low-density lipoprotein cholesterol levels. Ran-
domized clinical trials have demonstrated that overfeeding
a diet enriched in palmitic acid, but not a diet enriched in
linoleic acid (C18:2), led to accumulation of liver fat – a
growing endemic disorder in modern society. An even more
intriguing concept is the role of palmitic acid in forming ce-
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ramides, a mostly pro-inflammatory class of sphingolipid in-
tracellular mediators. De novo synthesis of all sphingolipids
begins with a condensation reaction of palmitoyl coenzyme
A and serine. Circulating ceramides and dipalmitoyl phos-
phatidylcholine feature prominently in the Coronary Event
Risk Test 2 (CERT2) score, a ceramide- and phospholipid-
based risk score, which was recently demonstrated to be a
strong independent biomarker of atherosclerosis risk. 4 , 5 Ce-
ramides also appear to potentiate fatty liver disease through
the effects of their intracellular signaling. 5 Although research
results to date demonstrate the complexity of nutritional in-
tervention aimed at reducing palmitic acid and ceramide lev-
els, 6 further study is warranted in order to build upon the new
understanding of palmitic acid metabolism. 

What is the ideal dietary pattern? Reduced car-
diometabolic risk is clearly associated with dietary patterns
that emphasize a high intake of vegetables, fruits, whole
grains, nuts, seeds, and legumes; healthy protein sources,
such as fish and seafood, plant-based proteins, and lower
fat animal proteins; and non-tropical, liquid plant oils in
place of solid fats. Dietary patterns associated with re-
duced CVD risk also limit highly processed foods, such
as processed meats, refined grains, and foods/beverages
with added sugars and salt. 7 , 8 Regarding the fat content of
dietary patterns associated with improved health outcomes,
the current evidence supports limiting saturated fatty acid
intake with replacement by unsaturated fatty acids, primarily
polyunsaturated fatty acids, and a moderate intake of total
fat. 8 , 9 Annevelink, Sapp, and colleagues clarify that we
should take into account the potential for both low-fat,
high-carbohydrate and low-carbohydrate, high-fat dietary
patterns (such as the ketogenic and carnivore diets), as well
as excess calorie intake in general, to increase palmitic acid
levels through exogenous, meal-derived and endogenous de
novo lipogenesis pathways. A dietary pattern that facilitates
weight control and is moderate in carbohydrate and fat with
an emphasis on vegetables, fruits, whole grains, nuts, seeds,
legumes, and nontropical plant-based oils seems to be a
reasonable approach to keep palmitic acid levels lower and
prevent the potential detrimental health effects related to
increased levels. 
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