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Editorial
Dietary proteins, metabolic syndrome, and sarcopenia: Focus on Asian
Indians
The traditional diets consumed by our pre-agricultural hunter-
gatherer ancestors consisted of animal protein and wild plants,
and low intake of carbohydrates [1]. In recent times, protein con-
tent and types depend on nutrition transition, capacity to buy
foods, and vegetarian status of individuals. While importance of
proteins for health is well understood in general, its relevance in
context of obesity and co-morbid metabolic diseases continues to
be debated. It is particularly important to underline emerging
gluco-regulatory role of various proteins, particularly dairy based
proteins [2]. Role of proteins in glucose-insulin metabolism should
be properly contexed in background of rapidly increasing diabetes
in south Asians [3] and in populations of other developing countries
[4].

Many research studies suggest that high-protein diets may
confer some advantages, particularly for overweight individuals
with features of the metabolic syndrome [5e7]. For example, a
meta-analysis of 6 randomized control trials in Caucasians reported
a 7% reduction in body weight in the subjects on high protein diet
(p < 0.01) vs. 3% body weight reduction in the subjects on energy
controlled diet [8]. Importantly, even a small amount of weight
loss is important for the prevention of diabetes and other
obesity-related non-communicable diseases. For example, it has
been shown in the Diabetes Prevention Program that a 1 kg weight
loss is associated with about 16% reduction in the risk of developing
diabetes [9]. Further, as compared to high carbohydrate diets, diets
high in proteins lead to preservation of lean body mass and reduce
fat mass, even when weight loss is not significant [10]. Overall,
these changes in body composition support improvement of insulin
sensitivity.

In this issue of journal, Badely et al. [11], reviewed data from 27
published randomized controlled trials (n, 2377), and show that
intake of whey protein causes improvement of all components of
the metabolic syndrome. Similar effects of high protein intake in
Asian Indians who are vegetarian or have metabolic syndrome
has been shown by us [7]. However, research findings may vary
on this issue due to multiple factors such as total energy intake,
source of protein and carbohydrates, physical activity, sample
size, study design etc.

In this context some ethnic groups need special mention. Asian
Indians, largely vegetarian, have relatively lower intake of proteins
as compared to predominantly non-vegetarian populations in
developed countries [12]. In addition, they have lower skeletal
muscle mass (“sarcopenia”) thanwhites [12,13]. Importantly, sarco-
penia alone could determine occurrence of type 2 diabetes in this
ethnic group as compared to whites and blacks [14]. It is possible
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that increase in protein intake along with resistance exercises in
Asian Indians, or other predominantly vegetarian individuals could
improve metabolic status and also impede tendency for diabetes.
This interesting issue remains to be tested.

Sources of proteins warrant a special mention here. Animal pro-
teins contain a good balance of all the aminoacids and have a higher
protein digestibility corrected amino acid score (PDCASS) but are
also high in saturated fat and cholesterol content. On the other
hand, plant proteins are lower in fat content and have no choles-
terol but the PDCASS is lower in comparison to animal proteins.
As compared to plant-derived proteins such as soya, animal pro-
teins may also lead to increased protein oxidation and energy
expenditure. Dairy proteins are a combination of slow acting casein
and fast acting whey protein and has PDCASS of 1. Both these vari-
ety of protein have unique role in weight loss and increasing the
muscle mass when combined with physical activity. Studies show
that some compounds present in whey proteins act as natural
angiotensin-converting-enzyme inhibitors, which may play a role
in lowering the blood pressure [15]. It has also been observed in
OmniHeart trial that increasing protein at the expense of carbohy-
drates in the diet can lower blood pressure in pre-hypertensive and
hypertensive subjects and reduce cardiovascular risk [16].

Multiple mechanisms of protein-induced weight loss have been
discussed. The beneficial effects of high protein diets such as
increased satiety may be due to inhibition of appetite, and reduc-
tion of food intake. The postprandialamino acid concentration in-
fluences satiety, through the stimulation of gastrointestinal
hormonesglucagon-like peptide-1 (GLP-1), peptide YY (PYY), and
cholecystokinin [17e19]. The hypothalamic control of energy bal-
ance, mostly in the arcuate nucleus is influenced by high-protein
diets. It has also been observed that reward-driven eating behavior
or motivation to eat in the mesolimbic system is reduced by diets
rich in protein. It is probably because of these mechanisms of action
of high-protein diet on satiety and food intake, that most of the
studies report increased satiety with high-protein diets [20]. Of
all the essential amino acids, leucineis of particular interest, and
has been shown to be crucial for muscle protein synthesis [21].
Leucine aids muscle protein synthesis through the activation of
mTOR-signaling pathway and AMPK in hypothalamus [22]. Further,
high-protein diets lead to weight loss by playing an important role
in energy balance through diet-induced thermogenesis and ketosis
pathways. It is important to note that diet-induced thermogenesis
is highest after protein ingestion (~30%), as compared to that after
carbohydrate ingestion (10%) and fat ingestion (5%) [23]. One
possible reason could be that amino acids, in comparisonwith fatty
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acids and glucose, are catabolized less efficiently, yielding lower net
amounts of ATP [24].

Although high-protein diets are associated with various benefi-
cial effects as discussed above, their adverse effects are a point of
debate, specifically with respect to their effect on renal functions.
Detrimental long-term elevation in glomerular filtration rate
(GFR) has been reported after consumption of high-protein diets
[25]. Although high-protein diets are considered to be relatively
safe in healthy individuals, but they are not recommended in indi-
viduals with those with compromised renal functions [25].

Finally, in view of generally beneficial effects of dietary proteins
on metabolism and appetite in obesity and metabolic syndrome,
larger trials of such diets for prevention of diabetes are warranted,
especially in south Asians/Asian Indians.
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