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Introduction

Human longevity is a highly complex phenomenon influenced by a variety of social, cul-
tural, environmental, genetic and epigenetic factors that isolated or associated influence the 
duration of human life. Due to the demographic transition, the percentage of people over 65 
has increased and the idea of living beyond 120 is not a distant utopia, as discussed by Fin-
kel [1]. To reach an extremely advanced age, genetics is gaining relevance considering that 
dysregulation of transcription and chromatin networks is probably a strategic target. In this 
sense, so-called epigenetic diets can be an important contribution to healthy aging and lon-
gevity and human proteins deserve a prominent role [2]. Many evidence-based studies rec-
ognize nutrition as a key factor in life extension [3-5]. Proteins are important dietary factors 
associated with maintaining life, promoting health both for its nutrient performance and for 
its nutraceutical potential.

Nutritional aspects

Life expectancy and metabolic health are strongly influenced by dietary interventions [6], 
whereas in this context the control of the quantity and quality of protein intake is of great 
impact [7]. For example, evidence-based studies indicate that protein supplementation may 
help prevent sarcopenia, an age-related decrease in muscle mass and performance [8]. Rich-
ter et al. [9] discuss the need to adopt differentiated reference values when it comes to protein 
intake for older people, and they indicate the need to adopt a reference value of 1.0g protein/
kg body weight per day for adults >65 years, above 0.8g protein/kg bw/day currently recom-
mended for adults of any age. This differentiated protein intake would be recommended to 
prevent sarcopenia [10] and to promote better disability trajectories in the elderly. Mendonça 
et al. [11] present data that suggest further progress in this discussion, opening the need for 
perhaps considering the division into more age groups to establish recommendations specific 
to each need. When they determined a relationship between protein intake and disability 
for adults older than 85 years, they found that higher protein intake (such as 1.0g/kg body 
weight/day or higher) was associated with lower protein intake and development of disabil-
ity in older adults Houston et al. [12], when studying the relationship of protein intake by 
adults between 70 and 79 years and their loss of lean mass, found that those who consumed 
an average of 1.1g/kg/day lost 40% less lean mass than those averaged 0.8 g/kg bw/day. The 
PROT-AGE Study Group highlight two important recommendations for healthy older adults 
(> 65): “To maintain and regain muscle, older people should consume an average daily intake 
in the range of 1.0 to 1.2 g/kg bw/d”, and still: “25 to 30g protein per meal, containing about 
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Abstract

Demographic transition and interest in human longevity increasingly guide studies on the best quality 
of the human diet, a factor directly related to the lifespan. As the world’s population is aging, with more 
people over 65, dietary recommendations specific to this context should be discussed and adopted. 
Proteins are related to this theme both for their fundamental role as nutrients, but also as nutraceutical 
potentials that act not only for the maintenance of health, but for the prolongation of life. Thus, there 
is also a growing interest in research on the effects of ingestion of peptides with different bioactivities.
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2.5 to 2.8g leucine” [13]. But while some studies cite increased leu-
cine intake as positive, caution is needed, as others associate high 
dietary BCAA as a cardiometabolic risk [14]. Not only can the intake 
of some specific amino acids be considered, but the ratio between 
them seems to be important to lifespan. 

Romano et al. [15] pointed out that an adequate intake of es-
sential and non-essential amino acids is crucial for preserving cel-
lular integrity and healthy whole-body metabolism in mice. They 
observed that different proportions of essential and non-essential, 
limiting essential or exceeding non-essential, may increase or de-
crease lifespan, and high or unbalanced non-essential amino acids 
intake provided by food proteins can be detrimental to life expec-
tancy. It is important to highlight that the issue of protein consump-
tion should be better discussed, since the influence of food matrix 
interaction has been briefly explored and may bring new consid-
erations about the benefits of the protein sources themselves [7]. 
Some authors, for example, already approach plant-based proteins 
in this context, highlighting the advantages of these proteins in the 
context of their matrix [16].

Nutraceutical aspects

Although the classic nutritional aspect of the proteins has been 
present in the majority of studies that provided evidence about 
relationship protein and healthy lifespan, the nutraceutical contri-
bution of proteins is important too. Intact proteins and free amino 
acids may have impact functions on our metabolism, but peptides 
have shown greater potential for bioactivity. Compared to intact 
proteins, peptides have the advantage that they can be absorbed 
into the human gut and penetrate cells where their function could 
be performed. Bioactive peptides have been demonstrating their 
potential for positive interference in human metabolism, both in a 
curative and preventive axis of different metabolic aspects that may 
be directly or indirectly linked to life expectancy. In general, bioac-
tive peptides are short food protein sequences composed mainly of 
2 to 20 amino acid residues and it is these protein-derived mole-
cules that can have metabolic and “epigenetic effect [17,18]. “

The delivery of peptides may be in different ways, including 
release during natural digestion of foods or oral administration of 
peptides synthesized or obtained by hydrolysis of different protein 
sources. They can be absorbed through the small-intestinal epithe-
lium by passive diffusion mechanisms, carrier-mediated transport 
via PEPT1, endocytosis or paracellular mechanisms [19]. The appli-
cation of bioactive peptides as health promoters has been highlight-
ed, among other advantages, they are considered natural agents 
with low toxicity. Different bifunctionalities have been demonstrat-
ed in in vitro and in vivo studies. Many of them closely related to the 
promotion of human longevity. Following are some of these poten-
tial peptide bioactivities:

a) Antihypertensive peptides- The antihypertensive activi-
ty of peptides is one of the most cited in the literature, and these 
peptides have appropriate sequences to inhibit angiotensin-I con-
verting enzyme (ACE-I), an enzyme of the renin angiotensin sys-
tem. This inhibition promotes an important regulation of the car-
diovascular function and blood pressure by both competitive and 
non-competitive modes. Peptides with few amino acids, and with 

N-terminal containing leucine, isoleucine and valine, and/or C-ter-
minal with aromatic amino acids have been pointed as the most 
active [20].

b) Antioxidant peptides- peptides may have antioxidant ac-
tivity. Although the exact mechanism for this function is unclear, 
it is suggested that its action is due to different mechanisms such 
as: inhibition of singlet oxygen-quenching potential, harmful lipid 
oxidation, free radical scavenging, and/or chelation of metal ions. 
Antioxidants can neutralize the deleterious effect of the excess of 
free radicals which can produce negative effects on human health, 
such as damage in proteins and cell membranes or DNA mutations. 
Characteristics like hydrophobic amino acids in their N-terminal 
regions and/or the presence of Cys, Met, His, Phe, Trp and Tyr may 
favor the antioxidant properties [21,22].

c) DPP-IV inhibitors- Many peptides present as potential as 
inhibitors of the dipeptidyl peptidase IV, an enzyme involved in the 
regulation of serum glucose, this is, in the control of type 2 diabetes 
in humans. In general, hydrophobic amino acids are present in DPP-
IV inhibitory peptides, what increase the interaction with the active 
site of DPP-IV [23].

d) Anti-cancer peptides- Some peptides have the ability to 
induce cytoplasmic membrane disruption, both through micelliza-
tion and pore opening, inducing apoptosis. The cationic character-
istic has been found among the most potent [24].

e) Neuroprotective peptides- Some peptides can help main-
tain a healthy brain by contributing to the maintenance of cognitive 
functions, which would be an important factor in preventing the 
cognitive impairment or dementia, debilitating age-related disor-
ders. Considering that brain neurogenesis decreases during age-
ing, peptides that induced proliferation and increased survival and 
maturation of neural progenitor cells into neurons could prevent 
age-related cognitive decline [25].

f) Anti-inflammatory properties- Peptides have been stud-
ied as possible anti-inflammatory agents. Considering that chronic 
inflammation may be related to causes of life-shortening illnesses, 
such as obesity, type-2 diabetes or cardiovascular diseases, but 
chronic use of anti-inflammatory drugs may lead to side effects 
such as functional renal impairment in elderly subjects [26]. The 
application of these peptides can be of great importance. Many an-
ti-inflammatory peptides contain positively charged amino acids, 
such as Arg and Lys, especially at their C- or N- terminus, and prom-
inent hydrophobicity, which is a major factor associated with their 
anti-inflammatory potential [27].

g) Antithrombotic peptides- Peptides can present antico-
agulant activity. A classic example is the hirudin an anticoagulant 
peptide produced in the salivary glands of leech, able to bind on 
thrombin and avoiding the cleavage of fibrinogen and the forma-
tion of the fibrin clot [28]. If well administered, they can help in the 
treatment of thrombotic diseases [29].

h) Multifunctional properties- The same peptide may have 
the ability to exert more than one benefit to human health. For ex-
ample, with respect to the prevention of cardiovascular disease, the 
peptides may be hypocholesterolemia and antidiabetic, or further 
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accumulate functions such as lumazine, which is hypocholesterol-
emia, antioxidant and anti-inflammatory [30].

Conclusion

Specific recommendations for age subgroups over 65 may be 
useful for the prevention of lifelong disabilities of older people. 
Research evidence indicates that an intake of at least 1g protein/
kg body weight/day is significantly beneficial for healthy longevity. 
It is useful to guide protein intake considering its balance between 
essential and nonessential amino acids and even the potential for 
release and absorption of bifunctional peptides during digestion. 
Bifunctional peptides may play an important role in preventing 
diseases such as cancer, cardiovascular disease, and which both 
threaten the duration of life and may impair its quality.
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