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New studies illustrate complex connection between saturated fat and health  

Background  A relation between increased saturated fat intake and unhealthy blood lipid 
concentrations and inflammation has been demonstrated in a plethora of studies. However, not 
all types of saturated fats appear to be deleterious, and a variety of factors may boost or diminish 
these effects. For instance, health risks may be more pronounced in men than in women. The 
source of the saturated fat also appears to be important, with some studies showing different 
effects of saturated fat–rich palm oil and animal fats such as lard or butter. These differences 
may be due to dissimilar positioning of the saturated fatty acid “palmitic acid” on the triglyceride 
molecule. Three independent studies considering the health effects of palmitic acid intake from 
various sources on health, along with an accompanying editorial by Peter Clifton, are published 
in the December 2011 issue of The American Journal of Clinical Nutrition. 

Study Design  In one study, the effects of palmitic acid–rich palm oil and oleic acid–rich olive 
oil  on blood lipids and inflammatory markers were tested in 45 healthy adults consuming typical 
Malaysian diets. In another, palm oil-, olive oil-, and lard-rich diets were sequentially consumed 
by 32 healthy Danish men, and blood lipids and inflammatory markers were evaluated. In the 
third, men and women were provided experimental diets high in sunflower oil, natural palm oil, 
interesterified palm oil (palmitic acid molecules repositioned to be more like lard), and lard; 
post-meal blood lipids were evaluated. 

Results  Whereas the Malaysian study found no significant effects of palm oil consumption on 
blood lipids and markers of inflammation, results from the Danish study suggest that both palm 
oil and lard increase total cholesterol and LDL cholesterol (“bad” cholesterol). However, palm 
oil resulted in lower plasma triglycerides than did olive oil in the latter study; there were no 
effects of any of the treatments on inflammation. Data from the third study provide convincing 
evidence that the position of palmitic acid on the triglyceride molecule can influence how the 
body responds to this fat. Specifically, lard and interesterified palm oil lowered blood lipids, 
whereas natural palm oil had the opposite effect. Interestingly, blood lipid increases after a meal 
were lower in women than in men. 

Conclusions  The seemingly contradictory findings of these studies illustrate what nutrition 
scientists have long known: not all saturated fats negatively affect health in all people. They also 
reconfirm that men and women may respond differently. In his accompanying editorial, Clifton 
reminds us that although the majority of studies support the concept that palmitic acid in palm oil 
raises LDL cholesterol, inconsistencies in study results likely reflect the important interactions 
that exist in terms of myriad biological and chemical factors underlying the diet-health relation. 

References  
Tholstrup T, Hjerpsted J, Raff M. Palm olein increases plasma cholesterol moderately 
compared with olive oil in healthy individuals. American Journal of Clinical Nutrition. 

2011;94:1426–32.  



Sanders TAB, Filippou A, Berry SE, Baumgartner S, Mensink RP. Palmitic acid in the sn-2 
position of triacylglycerols acutely influences postprandial lipid metabolism. American Journal 
of Clinical Nutrition 2011;94:1433–41.  
 
Voon PT, Ng TKW, Lee VKM, Nesaretnam K. Diets high in palmitic acid (16:0), lauric and 
myristic acids (12:0 + 14:0), or oleic acid (18:1) do not alter postprandial or fasting plasma 
homocysteine and inflammatory markers in healthy Malaysian adults. American Journal of 
Clinical Nutrition 2011;94:1451–7. 
 
Clifton PM. Palm oil and LDL cholesterol. American Journal of Clinical Nutrition 
2011;94:1392–3. 
 
For more information  
To contact the corresponding author, Tine Tholstrup, please send an e-mail to tth@life.ku.dk.  
To contact the corresponding author, Thomas Sanders, please send an e-mail to 
tom.sanders@kcl.ac.uk.  
To contact the corresponding author, Phooi Tee Voon, please send an e-mail to 
ph080925907@imu.edu.my  or ptvoon@yahoo.com. 
To contact the corresponding author, Peter Clifton, please send an e-mail to 
peter.clifton@bakeridi.edu.au. 

State-of-the-art methodology reevaluates protein requirements in early life 

Background  Consuming adequate dietary protein and its constituent building blocks, amino 
acids, is critical for optimal growth and development during infancy and childhood. Although 
this fact has been recognized for decades, the importance of optimal nutrition in early life on 
long-term health has only more recently been acknowledged. Consequently, there is renewed 
interest in understanding nutrient requirements during early life. Using state-of-the-art 
technology termed the “indicator amino acid oxidation method,” two research groups have 
independently assessed lysine (an essential amino acid) and total protein requirements of infants 
and school-age children. Their studies, and an accompanying editorial by Alan Jackson, can be 
found in the December 2011 issue of The American Journal of Clinical Nutrition.  

Study Designs  In the first experiment, an international team studied 21 neonates (mean age: 39 
weeks) consuming a study formula with similar composition except for lysine and phenylalanine 
(an essential amino acid), which were varied to match the study protocol. Briefly, small amounts 
of nonradioactive (stable) phenylalanine were fed in constant amounts along with increasing 
amounts of lysine. The basis of the method used is that, until adequate amounts of lysine are 
consumed, the labeled phenylalanine is used for energy—leading to the release of labeled carbon 
dioxide (CO2). When adequate lysine is ingested, more phenylalanine can be incorporated into 
proteins, thus decreasing the release of labeled CO2. In this way, the researchers equated changes 
in the appearance of labeled CO2 in expired breath to lysine requirements. In the second 
experiment, Canadian researchers used a similar method to determine total protein requirements 
in 7 healthy children (mean age: 8.4 years). 
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Results  Data from the first study confirm previously published estimates for lysine requirements 
during infancy (130 mg • kg–1 • day–1). Conversely, the Canadian researchers reported mean total 
protein requirements for school-age children of 1.3 g • kg–1 • day–1—a value substantially higher 
than that estimated by the Institute of Medicine  

Conclusions  These results suggest that the “indicator amino acid oxidation method” may be 
useful in reevaluating amino acid and protein requirements in infants and children. Use of this 
method, however, calls into doubt current protein recommendations. Jackson cautions drawing 
too many conclusions from these studies before some of the underlying assumptions and 
challenges are more fully addressed. Nonetheless, he urges that additional scientific attention be 
directed toward understanding optimal early protein and amino acid requirements. 
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Research: clinical measures predict who will (and will not) keep weight off 

Background  With nearly 70% of US adults classified as overweight or obese, losing weight has 
become a national obsession. However, whereas shedding unwanted pounds may be exceedingly 
difficult, keeping weight off after dieting ends is even more challenging. Researchers have 
documented many lifestyle factors (eg, peer support) related to whether a person is able to 
maintain weight loss, but genetic factors that might contribute to the ease with which weight loss 
is maintained are less well understood. It is now well known that adipose tissue is not a passive 
site for body fat storage, but instead a very active organ contributing to energy-balance 
homeostasis. Recently, an international research consortium reported that differences in adipose 
tissue gene expression after dieting might be important predictors of whether a person is able to 
maintain his or her weight loss. You can read more about this study in the December 2011 issue 
of The American Journal of Clinical Nutrition. 

Study Design  This study was conducted as part of the Diet, Obesity, and Genes (DiOGenes) 
investigation in which 40 obese women [mean body mass index (in kg/m2): 33.5] were recruited 
from 8 European countries. During the first phase of the study (8 weeks), subjects consumed a 
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low-calorie diet contributing 800 kcal/day. Women then consumed diets varying in protein 
and/or glycemic index to examine energy balance (weight gain, loss, or maintenance) over a 6-
month period. Fasting blood and subcutaneous adipose tissue samples were obtained before and 
after the weight-loss portion of the study. In addition, an oral-glucose-tolerance test was 
performed to document each subject’s blood glucose and insulin response to the consumption of 
a solution containing 75 g of glucose. Differences in blood and adipose tissue parameters were 
evaluated between women who maintained their initial weight loss and those who regained 
significant weight during the second phase of the study. 

Results  In comparison with their baseline values, women who successfully maintained weight 
loss had lower blood insulin concentrations after the oral-glucose-tolerance test at the completion 
of the weight-loss phase of the study. No such decrease was noted in women who experienced 
weight regain. In addition, adipose tissue expression of several genes related to lipid metabolism, 
ATP production, and cell death was regulated differently after weight loss in the two groups of 
women. Importantly, changes in blood insulin and adipose tissue genes were not related to the 
different nutrient compositions of the weight-maintenance diets. 

Conclusions  The authors concluded that “the current study shows that low-calorie diet–induced 
changes in bioclinical variables and subcutaneous adipose tissue gene expression may 
foreshadow successful weight maintenance.” These findings may eventually allow clinicians to 
predict who will most benefit from additional assistance after successful weight loss.  
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Controlled study: consumption of high-fat cheese may not influence blood 
lipids 

Background  Because of the putative relation between saturated fatty acid intake and elevated 
risk of cardiovascular disease, the 2010 Dietary Guidelines for Americans recommends that we 
“consume less than 10 percent of calories from saturated fatty acids by replacing them with 
monounsaturated and polyunsaturated fatty acids.” But are all saturated fatty acids similar, and 
do other characteristics of a food influence the effect of its saturated fats on health? Scientists are 
learning that answering these questions is not easy. For instance, although cheese is high in 
particular saturated fatty acids thought to increase blood cholesterol, several studies have 
suggested that cheese consumption may actually decrease risk of heart disease. Results are not 
consistent, however, and additional controlled trials are needed to tease out the independent and 
interactive effects of various dairy components on cardiovascular health. In a study conducted by 
researchers at the University of Copenhagen, the effects of cheese compared with butter intake 



on circulating cholesterol concentrations was investigated. Their results are published in the 
December 2011 issue of The American Journal of Clinical Nutrition. 

Study Design  Beginning with a 2-week “run-in” period, 28 men and 21 women (mean age: 56 
years) consumed their normal dietary patterns and were then assigned to eat a diet supplemented 
with either 143 g of full-fat cheese or 47 g of butter, each providing 13% of caloric needs, for 6 
weeks. To put this in perspective, 1 serving of cheese and 1 pat of butter weigh about 30 and 5 g, 
respectively. Thus, these experimental diets provided about 5 servings of cheese or butter each 
day. After a 2-week washout period, subjects then consumed the second experimental diet. Blood 
samples were taken at the end of the run-in period and after 3 and 6 weeks of each dietary 
intervention and analyzed for various lipid classes including triglycerides, total cholesterol, LDL 
cholesterol (“bad” cholesterol), and HDL cholesterol (“good” cholesterol).  

Results  Consumption of the high-cheese diet resulted in lower total, LDL, and HDL cholesterol 
concentrations than did consumption of the high-butter diet. When compared with the run-in 
(control) period, and despite its high content of saturated fatty acids and total fat, cheese 
consumption did not result in any adverse blood lipid concentrations. 

Conclusions  The authors concluded that, when compared with butter, cheese lowers LDL 
cholesterol and does not increase LDL cholesterol when compared with a habitual diet. 
Furthermore, they propose that dietary advice regarding intake of cheese may need to be revised. 
The biological mechanisms by which various high-fat foods contribute differently to 
cardiovascular risk requires further study. 
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