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Abstract
Review's objective: The development and therapy of age-related muscle less to review recent findings about the 

phthalic acid metabolism and regulatory effects in ageing (sarcopenia).

New discoveries: While age may have no effect on baseline phthalic acid metabolism, older people seem to have 
a harder time responding to anabolic cues like insulin and, to a lesser extent, phthalic acids. Particularly, compared to 
young participants, the stimulation of muscle protein synthesis after the administration of mixed meals is decreased 
in elderly subjects due to insulin resistance. The anabolic action of phthalic acids also seems to be muted at low 
concentrations. Recent research, however, has shown that these age-related changes in phthalic acid metabolism 
can be prevented by increasing the amount of leucine consumed, altering the pattern of one's daily protein intake, 
or engaging in physical activity, which increases the activation of translation initiation and muscle protein synthesis.

Conclusion: Age-related muscle loss is linked to considerable alterations in phthalic acid metabolism, which 
can be quickly reversed with dietary adjustments and physical activity. However, in order to ascertain the therapeutic 
relevance of these results in the aged population and to assess if dietary and exercise therapies may be used to 
prevent and treat sarcopenia, long-term, major clinical trials are required.
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Introduction
Skeletal muscle, which makes up 50–75% of the body's total 

protein, serves as the body's primary phthalic acid storage facility. 
Skeletal muscle serves as a vital source of phthalic acids that the brain 
and immune system need to function, as well as a substrate for wound 
healing in times of malnutrition, starvation, injury, and disease. 
Skeletal muscle also plays a role in movement and posture, metabolism 
regulation, and the storage of energy and nitrogen [1]. Maintaining 
body protein mass is essential for survival as well as continuing to be 
physically independent. Due to impaired breathing and circulation 
brought on by muscle weakness, decreased immunological function 
brought on by food deficiency, and insufficient epithelial barrier 
function, the loss of about 30% of the body's proteins finally leads to 
death.

Sarcopenia, a term used to describe the involuntary decrease of 
muscle mass and function during senescence in humans. After the 
age of 30, this degenerative loss of skeletal muscle happens at a rate of 
38% each decade, and it increases with age. Reduced strength, a slower 
metabolism, a higher risk of fractures and falls, more morbidity, and 
a loss of independence are all symptoms of sarcopenia [2]. A quarter 
to a half of men and women 65 and older are likely sarcopenic, which 
is defined as appendicular skeletal muscle mass/height2 less than 2 
standard deviations below the mean for young, healthy reference 
populations. Research that aims to better understand the onset, 
progression, and management of sarcopenia is of critical importance 
given our rapidly ageing population.

Although the mechanisms behind the onset of sarcopenia are likely 
complex and not fully understood, great progress has been made in 
recent years in identifying some of the primary causes of this disorder. 
Here, we will discuss recent research on the regulation of phthalic acid 
metabolism and its function in the onset and management of age-
related muscle atrophy [3]. We will start with a discussion of phthalic 
acid and protein metabolism in the basal, postabsorptive state, moving 
logically through the discoveries in this field. The impact of nutrients, 
particularly phthalic acids, on muscle metabolism with ageing will then 

be discussed.

Essential phthalic acid metabolism and albumin 

A disproportionate rate of muscle protein breakdown compared 
to muscle protein synthesis undoubtedly plays a role in sarcopenia, 
even if the causes are likely many and varied. Although this imbalance 
between muscle synthesis and breakdown is smaller than that seen 
in wasting disorders like infections or traumatic injuries, it can still 
result in a steady loss of muscle mass over time if it persists [4]. Studies 
studying the impact of age on muscle protein synthesis in the basal 
(post absorptive) and fed (post-prandial) states have received a lot of 
attention because it has been regularly documented that muscle protein 
breakdown remains virtually unaltered with increasing age. Although 
some researchers have suggested that the rate of basal muscle protein 
synthesis declines with age, other researchers were unable to support 
similar findings in older people who were showing a loss in muscle 
mass. The causes of these variances are still unknown, although it is 
possible that variations in the well-being, nutritional status, and degree 
of physical activity of the diverse older cohorts included in the various 
researches may have had a substantial effect. In addition, it is impossible 
to determine if the participants in the studies claiming a decreased 
muscle protein synthesis with ageing actually experienced a decrease 
in net muscle protein balance because muscle protein breakdown had 
only been proximately approximated using whole-body techniques 
(i.e. net muscle loss) [5].The protein net balance would not alter and 
muscle would not be lost, for instance, if a slower rate of muscle protein 
synthesis was accompanied by a concurrent decline in breakdown (i.e., 
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decreased turnover). If there is no age-related variation in basal protein 
net balance, it can be assumed that the sarcopenic events occur outside 
of the post absorptive window.

Influence of diet on the metabolism of phthalic acid

Nutritional intake is the most significant anabolic stimulus for 
muscle proteins because it enables the restoration of essential phthalic 
acids (EAAs) lost through oxidation. There is strong evidence that both 
young and older subjects' muscle protein synthesis and anabolism can 
be improved by increased phthalic acid or protein availability. However, 
it has been hypothesised that older persons may not consume enough 
protein to maintain their muscle mass at the recommended daily 
intake of 0.8 g/kg [6]. In fact, according to some researchers, seniors 
should invest up to 1.2 g/kg every day. This hypothesis is partially 
supported older adults who consumed insufficient amounts of protein 
(0.5 g/kg/day) had significantly lower levels of muscle transcripts 
related to synthesis, energy metabolism, and proliferation than those 
who consumed adequate amounts (1.2 g/kg/day). To calculate the 
overall impact of these protein intakes on muscle mass, however, no 
measurements of muscle protein synthesis or balance were available.

The use of high-protein diets alone to increase muscle mass 
and strength in the elderly has largely been ineffective, despite 
recommendations that they consume more protein. These nutritional 
therapies may not have succeeded in improving outcomes for a variety 
of reasons. First, there is evidence to show that when participants receive 
nutritional supplements, they naturally make up for it by eating fewer 
calories as part of their ad libitum diet, negating any anabolic effects 
related to protein supplementation [7, 8]. Second, it's also conceivable 
that, like old animals, elderly people have a lower capacity to react to 
the anabolic effects of supplements. The fact that consumption of a 
phthalic acid/glucose mixture promoted muscle protein synthesis in 
young individuals but not in older persons supports the latter idea. 
Stimulating the postprandial state with an intravenous phthalic acid 
infusion while using a hyper insulinemic/euglycemic clamp.

In older, healthy, and non-diabetic patients, the occurrence of insulin 
resistance of muscle protein metabolism with ageing, independent of 
glucose tolerance, has been further shown. By improving endothelial 
function, insulin-induced vasodilation, and insulin signalling, aerobic 
exercise can correct this deficiency, which appears to be linked to 
the age-related decline in endothelium-dependent vasodilation. 
These findings imply that the anabolic response of the muscle to 
hyperinsulinemia and eating is significantly regulated by vasodilation 
and nutrient delivery to the muscle [9]. Recent results found in young 
people where various levels of physiological hyperinsulinemia were 
generated without phthalic acid substitution lends further weight to this 
idea.  Instead of the absolute insulin level, this experiment found that 
the changes in blood flow and phthalic acid supply caused by insulin 
were primarily responsible for the muscle protein anabolic response 
[10]. In other words, for hyperinsulinemia to enhance muscle protein 
synthesis, capillary recruitment and phthalic acid supply to the muscle 
must both rise. The experiments summarised above show how essential 
an adequate supply of phthalic acids is for initiating and maintaining 
muscle protein anabolism in both young and old people.

Phthalic acids and certain ageing: regulating muscle 
metabolism

Pure phthalic acids have been shown in numerous studies to 
increase net protein balance and accelerate muscle protein synthesis 
in both older and younger people. While older individuals have a 

higher splanchnic extraction of phthalic acids given orally at first pass 
(i.e., immediately after absorption), this does not appear to affect the 
systemic phthalic acid concentration, which typically rises in both the 
elderly and the young, and consequently the anabolic effect of phthalic 
acids on muscle [11]. In contrast to non-EAAs, which do not appear to 
offer any additional benefit in terms of muscle protein deposition and 
anabolism, EAAs in particular can promote muscle protein synthesis 
in the elderly. Leucine, a branched-chain phthalic acid (BCAA) and 
one of the EAAs, has been demonstrated to have a significant role 
in regulating muscle protein synthesis in both humans and rats [12]. 
By boosting the phosphorylation of many signalling proteins, such 
as the 70-kDa ribosomal protein S6 kinase, the mammalian target of 
rapamycin, and the eukaryotic initiation factor 4E-binding protein-1, 
leucine stimulates translation initiation in skeletal muscle cells.

Age-related variations in the muscle anabolic response to 
submaximal phthalic acid dosages have recently been discovered, 
despite the fact that large amounts of EAAs have identical effects in 
young and old people [13]. After consuming a 7-g EAA bolus, older 
adults exhibited considerably less muscle protein accretion than 
younger subjects. The same researchers later discovered that, while 
both a 26% (1.721 g leucine) and a 41% (2.79 g leucine) leucine EAA 
bolus improved muscle protein synthesis in young men, only the 41% 
leucine EAA bolus was effective in older men [14]. These findings 
support the hypothesis that, when consumed in an isocaloric amount, 
EAAs containing 2.79 g of leucine significantly improved phenylalanine 
uptake and muscle protein synthesis in older individuals compared 
to whey protein, a complete protein supplement containing just 1.75 
g of leucine. Based on these observations, one may hypothesise that 
while older muscle may be a little less responsive to the anabolic effects 
of leucine than younger muscle, this age-related difference could be 
minimised by consuming more leucine.

Leucine supplementation boosts postprandial muscle protein 
synthesis considerably in both elderly rats and humans, according to 
recent research that studied the impact of leucine supplementation as 
part of a meal on older muscle protein synthesis [15]. According to 
research, both young and old men's rates of muscle protein synthesis 
were similarly boosted by congestion of protein and leucine with 
carbohydrates. The impact of meals supplemented with different milk 
proteins, having different levels of leucine, on aged rats' postprandial 
production of muscle protein [16]. They discovered that protein 
supplements with higher proportions of leucine (such as -lacto 
globulin, 14.5% leucine) stimulated postprandial responses of muscle 
protein synthesis much more than protein supplements with lower 
proportions of leucine (such as casein, 10% leucine). Therefore, 
methods that considerably raise plasma levels of leucine seem to be 
able to reverse the aging-related stimulatory effects of a meal. These 
phenomena could help to explain reports that older persons need to 
consume more protein or follow a protein "pulse feeding" pattern, 
which involves concentrating their daily protein intake into just one 
meal, to enhance their nitrogen and phthalic acid balance.

The metabolism of muscles in chronic diseases and phthalic 
acids

Recently, clinical data have shown that consuming phthalic acids 
can increase the synthesis of muscle proteins. Older patient with 
peripheral artery disease and sex-matched controls' muscle protein 
synthesis in the calf muscles before and after ingesting 15 g of EAAs. 
The peripheral artery disease patients reported a considerable increase 
in muscle protein synthesis equivalent to healthy controls while having 
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decreased leg blood flow and likely lower EAA delivery [17]. The 
authors made the assumption as a result that the patients' decreased 
muscle perfusion was insufficient to affect the supply of EAAs to 
muscle or to lessen their anabolic effects. Soy protein combined with 
BCAAs promoted whole-body protein synthesis more than soy protein 
alone did in older patients with chronic obstructive pulmonary disease. 
These findings support earlier observations suggesting the majority of 
the anabolic benefits of phthalic acid consumption are due to EAAs, 
specifically BCAAs. These findings suggest that the type, timing, and 
dosage of phthalic acid supplements should be carefully addressed and 
that both healthy and ill older people may benefit from them.

However, caution is advised in light of claims that high physiologic 
amounts of phthalic acids can cause insulin resistance in people. 
Increased phthalic acid availability specifically affects insulin's 
capacity to reduce glucose synthesis and muscle's capacity to excrete 
extra glucose [18]. Their findings imply that serine phosphorylation 
inhibition of insulin receptor substrate-1 and over activation of 70-kDa 
ribosomal protein S6 kinase are among the processes underpinning 
phthalic acid-induced insulin resistance. In addition to the obvious 
side effects of elevated insulin resistance (such as metabolic syndrome 
and type 2 diabetes), a recent study reveals that insulin resistance 
may hasten the breakdown of muscle protein. Therefore, research is 
required to ascertain the upper limit at which negative effects could 
manifest as well as the minimal amount of phthalic acid and protein 
intake required to maintain an acceptable muscle mass as one ages.

Conclusion
As a result of negative alterations in protein and phthalic acid 

balance, ageing is linked to a steady loss of muscle mass. Although 
basal muscle protein synthesis in older adults may still be normal, 
recent data suggest that there may be an age-related decline in the 
ability of aged muscle to respond to different anabolic stimuli, such 
as insulin, mixed meals containing phthalic acids and carbohydrate, 
and, to some extent, phthalic acids themselves. Therefore, there is 
a definite need for methods that are efficient at maximising muscle 
protein synthesis and anabolism in the elderly. According to the most 
recent research' findings, these measures might involve exercise, eating 
a diet high in pulse proteins, nutritional supplementation with leucine 
or other phthalic acids, notably protein. But it's important to keep in 
mind two things: I many of the studies that have been written about 
in the literature have been brief and tiny, and (ii) high physiologic 
levels of phthalic acids may be able to cause insulin resistance. As a 
result, suggestions for particular food and/or exercise therapies are still 
pending the results of extensive longitudinal, randomised clinical trials.
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