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Summary

This article presents a critical review of nutritional periodization strategies applied to body recomposition,
with an emphasis on the physiological mechanisms governing myofibrillar protein synthesis and lipolysis. In
a scenario where obesity and sarcopenia coexist, it becomes imperative to understand how macronutrient
manipulation can optimize the anabolic hormonal environment without compromising lipid oxidation. The
role of energy availability, nutrient timing , and the influence of insulin sensitivity on the adaptive response
to strength training are discussed. The analysis delves into the biochemistry of energy substrates and cell
signaling, concluding that evidence-based dietary individualization is superior to generalist approaches for
high performance and body aesthetics.
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Abstract

This article conducts a critical review of nutritional periodization strategies applied to body recomposition,
highlighting the physiological mechanisms governing myofibrillar protein synthesis and lipolysis. In a
scenario where obesity and sarcopenia coexist, it becomes imperative to understand how macronutrient
manipulation can optimize the anabolic hormonal environment without compromising lipid oxidation. The
role of energy availability, nutrient timing, and the influence of insulin sensitivity on the adaptive response to
resistance training are discussed. The analysis delves into the biochemistry of energy substrates and cell
signaling, concluding that evidence-based dietary individualization is superior to generalist approaches for
high performance and body aesthetics.
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1. Introduction

Contemporary sports and clinical nutrition has evolved from a purely [sporting] approach.
caloric for an integrative view that considers hormonal modulation and cell signaling as
Fundamental pillars for altering body composition. The challenge of promoting hypertrophy.
Skeletal muscle loss concurrent with a reduction in adipose tissue requires an understanding
deep within bioenergetics and competing metabolic pathways, such as the rapamycin pathway in
mammalian (MTOR) and the AMP-activated protein kinase (AMPK) pathway. Historically,

It was believed that muscle anabolism and lipid catabolism were mutually exclusive processes.

exclusive to trained individuals; however, recent evidence suggests that, through

By carefully manipulating nutrients and the timing of ingestion, it's possible to create windows of opportunity.
physiological factors that favor both processes.

The relevance of this topic lies not only in aesthetics or athletic performance, but also in...

Global metabolic health. Muscle tissue is the largest site of glucose uptake mediated by
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Insulin is an active endocrine organ that secretes myokines with systemic anti-inflammatory effects.
Therefore, strategies that maximize nitrogen retention and protein accretion have implications.

direct in the prevention of chronic non-communicable diseases, such as type 2 diabetes and syndrome.
Metabolic. Nutritional periodization then emerges as a methodological tool to adjust

the supply of nutrients to meet the fluctuating demands of physical training and recovery, avoiding
negative metabolic adaptations, such as adaptive thermogenesis, which frequently occurs in

linear diets with severe calorie restriction.

2. Protein modulation and myofibrillar synthesis

Adequate protein intake is the most critical nutritional factor for maintenance and
increase in muscle mass, acting both as a substrate for the building of new tissues and
as a molecular signaling molecule. The scientific literature establishes that muscle protein synthesis
(MPS) is regulated by the intracellular availability of essential amino acids, especially the
leucine, which acts as a "trigger" for the activation of the mTORC1 complex. However, the simple
Total protein intake throughout the day is not the only determining factor; the distribution of these proteins is also a factor.
Eating multiple meals (frequent eating) has proven essential for sustaining high levels of
aminoacidemia and maximize the anabolic response. Studies indicate that there is a leucine threshold.
necessary to initiate protein translation, suggesting that meals with suboptimal protein content
They may not stimulate MPS efficiently, regardless of total caloric intake.
which reinforces the need for dietary planning that includes doses of high-value protein.
biological stimulation at regular intervals, respecting the refractory period of skeletal muscle.

In addition to quantity and quality, the timing of protein intake in relation to the stimulus of
Physical exercise, known as nutrient timing, plays a synergistic role in adaptation.
muscular. Strength training sensitizes muscle tissue to the action of amino acids through a
prolonged period, which can extend up to 24 to 48 hours after the session. However, ingestion
Immediate protein intake in the peri-workout period (pre- or post-workout) can attenuate muscle protein
breakdown (MPB) and promote a positive nitrogen balance more quickly. It is essential to consider
also the digestibility and absorption kinetics of different protein sources; fast-acting proteins
Absorption, such as whey, induces a rapid peak of amino acids in the plasma, while
Slow-absorbing proteins, such as casein, promote sustained release, being
Strategically interesting for periods of prolonged fasting, such as nighttime sleep. A
The combination of these strategies allows for maintaining a robust anabolic state throughout the 24 hours of the day.
day.

The discussion about the ideal amount of protein for individuals seeking hypertrophy in

Scenarios involving a caloric deficit deserve special attention. When energy availability is reduced

@ @ This article is published in open access under the Creative Commons Attribution license, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



&}@éﬂa&%@kbywﬁrpﬁﬂl@ﬁc Journal The Knowledge.

ISSN: 2675-9128. S0 Paulo-SP.
Year V, v.2 2025 | Submission: 09/22/2025 | Accepted: 09/24/2025 | Publication: 09/26/2025
To induce fat loss, the demand for protein increases significantly to prevent...
Muscle proteolysis mediated by hepatic gluconeogenesis. In these cases, protein intake may
needing to be elevated to levels higher than the standard recommendations for normocalories, acting
as a mechanism for preserving lean mass. In addition, the thermic effect of food.
(ETA) associated with protein metabolism is higher than that of carbohydrates and lipids, which
contributes to an increase in daily energy expenditure. Therefore, high-protein diets in contexts of
Weight loss not only protects contractile tissue, but also promotes an energy deficit.
necessary for lipid oxidation, demonstrating the versatility of this macronutrient in
body recomposition.

Another relevant aspect is the interaction between protein intake and the gut microbiota.
High protein consumption, especially of animal origin, can alter the microbiota profile.
which requires attention to the consumption of prebiotic fibers and polyphenols to maintain the
Maintaining the integrity of the intestinal barrier and preventing metabolic endotoxemia. Low-grade systemic inflammation.
A degree of dysbiosis, resulting from intestinal dysbiosis, can impair insulin signaling and, consequently, the
muscle anabolism. Therefore, protein modulation should not be viewed in isolation, but rather as part of a broader context.
a dietary context that promotes gastrointestinal health. The choice of protein sources,
By alternating between animal and plant-based options, it can offer a complete amino acid profile to the
at the same time as it provides essential phytonutrients for controlling the oxidative stress generated
through intense training.

Finally, individual adaptation to protein intake should consider factors such as age and sex.
and training level. The phenomenon of anabolic resistance, observed in elderly populations, requires
Higher doses of protein per meal are needed to achieve the same synthesis response observed in young people.
Similarly, individuals with a larger volume of muscle mass have a higher protein turnover .
more accelerated, requiring an adjusted nutritional intake. The periodization of protein intake.
It must therefore be dynamic, adapting to the training phases (shock, ordinary, stabilization).
or regenerative). In phases of higher training volume, where muscle damage is exacerbated, the demand
The need for plastic substrates increases, requiring a recalibration of the diet to ensure recovery.

tissue and supercompensation, avoiding non-functional overreaching or overtraining.

3. Carbohydrate manipulation and metabolic flexibility

Carbohydrates play a central role in high-intensity performance and in
Hormonal regulation, being the main substrate for the resynthesis of muscle and liver glycogen.
The strategic manipulation of this macronutrient, often referred to as "carbohydrate cycling"”

(carb cycling) aims to alternate days of high and low intake according to the energy demands of the workout.

optimizing insulin sensitivity and metabolic flexibility. Metabolic flexibility refers to...
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This refers to the body's ability to efficiently switch between lipid oxidation (at rest or
Low intensity) and glucose oxidation (high intensity). Individuals with good flexibility
Metabolic processes are able to preserve glycogen stores and maximize fat burning, which
It is fundamental for body aesthetics. Chronic and excessive carbohydrate intake, especially
Refined fats can lead to insulin resistance, impairing nutrient partitioning and promoting...
Visceral adipogenesis.
Insulin is a hormone with potent anabolic and anti-catabolic action, facilitating the entry of...
It reduces glucose and amino acids in muscle cells and inhibits protein breakdown. However, levels
Chronically elevated insulin levels inhibit lipolysis and fatty acid oxidation. Therefore, the
Nutritional strategies should aim to elevate insulin at strategic times, such as in the post-operative period.
training or meals preceding strenuous sessions, to maximize recovery and
anabolism, while maintaining lower basal levels for the rest of the day to favor utilization.
fat as an energy source. The use of low glycemic index carbohydrates with a high glycemic load.
Fiber in meals spaced away from workouts helps with glycemic control and satiety, being a
A valuable tool during periods of calorie restriction. The qualitative choice of carbohydrates has an impact.
directly affects the glycemic response and insulin secretion.
During "cutting” (fat loss) phases, gradually reducing carbohydrates is a common practice.
It's common, but it should be done with caution so as not to compromise the intensity of the workout. Depletion
Severe glycogen depletion can lead to reduced training volume, decreased muscle strength, and increased...
of cortisol, a catabolic hormone. The programmed feedback strategy, where...
Increasing carbohydrate intake for a short period (1 to 2 days) can reverse adaptations.
Negative metabolic changes, such as a drop in leptin and thyroid hormone (T3) levels, which regulate
the basal metabolic rate. This temporary increase in energy supply signals to the body that it does not
There is a scarcity of food, preventing metabolic slowdown and helping to maintain the
Lean mass loss during prolonged hypocaloric diets.
The interaction between carbohydrates and cellular hydration is another relevant mechanism for the
hypertrophy. Each gram of stored glycogen retains approximately three grams of water, the
which increases cell volume. The state of cellular super-hydration acts as an anabolic signal,
stimulating protein synthesis and inhibiting proteolysis. On the other hand, cellular dehydration, common
In extreme low-carb diets , it can signal catabolism. Therefore, maintaining adequate levels is important.
Muscle glycogen is important not only for energy, but also for structural integrity and
Cellular signaling. Periodization should consider glycogen replenishment in a way that aligns with...
the muscle groups worked, prioritizing carbohydrate intake on days when muscle groups are trained.
larger or deficient muscles that require a greater volume of work.

Furthermore, carbohydrate manipulation directly influences the central nervous system.
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and the perception of effort. Glucose is the brain's primary fuel, and inadequate levels can

This can lead to central fatigue, reduced concentration, and decreased motivation for training. In athletes and practitioners of...
During intense physical activity, the availability of carbohydrates affects immune function, since the

Strenuous exercise can open an “immunological window" susceptible to infections. Consumption of

Consuming carbohydrates during long sessions reduces the increase in cortisol and cytokines.

inflammatory. Therefore, the indiscriminate exclusion of carbohydrates is counterproductive for high levels of inflammation.
performance. Modern nutritional science advocates for matching intake to demand (fuel for

the work required), customizing the quantity according to the volume and intensity planned for each.

day or microcycle of training.

4. Lipids, hormonal regulation, and micronutrients

Dietary lipids, often demonized in past decades, are recognized
today they are essential for the production of steroid hormones and the integrity of cell membranes.
and absorption of fat-soluble vitamins. For individuals seeking hypertrophy, adequate intake
A balanced diet of fats is crucial for maintaining physiological levels of testosterone, the primary androgen hormone.
responsible for strength and muscle mass. Diets with excessively low fat content (below
Consumption of 15-20% of total caloric intake has been associated with significant reductions in free testosterone.
and total. The quality of the lipids is crucial; monounsaturated and polyunsaturated fatty acids.
(such as omega-3) exert beneficial effects on insulin sensitivity and in reducing inflammation,
while an excess of trans and saturated fats in an imbalance can promote lipotoxicity and
Insulin resistance, impairing body composition.
The role of essential fatty acids, specifically EPA and DHA (omega-3), extends-
related to the modulation of protein synthesis. Evidence suggests that omega-3 supplementation may
sensitize the mTOR pathway to amino acids and insulin, enhancing the anabolic response to
food. In addition, its anti-inflammatory properties aid in post-muscle recovery.
Exercise reduces delayed onset muscle soreness (DOMS) and improves joint function.
Strategic inclusion of lipid sources, such as olive oil, avocado, nuts, and fish.
Fatty foods should be planned to supplement energy intake without displacing
Avoid excessive intake of carbohydrates and proteins, maintaining the necessary caloric balance for
the stipulated objective (deficit or surplus).
Micronutrients (vitamins and minerals) act as cofactors in thousands of reactions.
Enzymatic processes involved in energy metabolism and muscle contraction. Marginal deficiencies.
Deficiencies in micronutrients such as zinc, magnesium, vitamin D, and B complex can limit performance.
Physical function and recovery, even if macronutrient intake is adequate. Zinc and

Magnesium, for example, is essential for the synthesis of testosterone and IGF-1, in addition to participating...
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of tissue regeneration and sleep quality. Vitamin D, which actually acts as a pro-

This hormone has receptors in muscle tissue, and its deficiency is correlated with weakness.
muscular atrophy, type Il fiber atrophy, and increased adiposity. Periodic biochemical evaluation and
Correcting nutritional deficiencies is a mandatory step in advanced dietary prescription.
Hydration and electrolyte balance are often underestimated components in
Nutritional periodization. Water is the medium in which all intracellular metabolic reactions occur.
Even mild dehydration (1-2% loss of body weight) is enough to compromise strength.
Muscle strength and endurance are affected, and it can also raise cortisol levels and oxidative stress.
Maintaining plasma volume is essential for the transport of nutrients to the muscles and the
Removal of toxic metabolites generated during contraction. The hydration strategy should
Consider individual sweat rates and environmental conditions, ensuring the replacement of
Sodium, potassium, and fluids before, during, and after exercise to maintain physiological homeostasis and the
anabolic environment.
Finally, the integration of lipids and micronutrients into the diet should consider the context.
The individual's inflammatory response. Obesity is characterized by a low-grade chronic inflammatory state.
degree, which interferes with hypertrophy signaling. The use of bioactive compounds with
antioxidant and anti-inflammatory properties (such as curcumin, resveratrol, tea catechins)
(green) can help mitigate this condition by improving the metabolic response to diet and training.
Precision nutrition is not limited to counting calories and macros, but involves modulating the environment.
Internal biochemistry through phytochemicals and functional nutrients, creating a "biological terrain”

Conducive to burning fat and building sustainable muscle in the long term.

5. Conclusion

A detailed analysis of the nutritional variables involved in body recomposition.
evidence shows that muscle hypertrophy and fat reduction are complex processes that depend
...of a precise physiological orchestration. It is concluded that nutritional periodization, by alternating phases...
of surplus and deficit, and by manipulating the ratio of macronutrients according to the demand of
Training offers a superior approach to static and linear diets. The ability to modulate
Monitoring insulin, cortisol, and mTOR through diet provides nutritionists with powerful tools to...
To optimize aesthetic and performance results, respecting biological individuality and...
metabolic limitations of each patient.

It is observed that the intake of fractionated protein of high biological value remains the
The cornerstone of anabolism, but its effectiveness is maximized only when accompanied by a
Adequate energy intake from carbohydrates and lipids. Demonization or exaltation.

Focusing solely on a single nutrient proves to be a reductionist and ineffective view. Metabolic flexibility,
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Achieved through strategies such as carbohydrate cycling, it allows the body to utilize

efficiently utilizes different energy substrates, preventing weight loss plateaus and ensuring...
Maintaining training intensity is a sine qua non for stimulating hypertrophy.

The importance of micronutrients and hydration, often neglected in favor of...
Macronutrient counting has been reaffirmed as essential for enzymatic and hormonal function.
Metabolic health is the foundation upon which a high-performance physique is built; without an environment
A balanced internal system, free from excessive inflammation and oxidative stress, supports signaling pathways.
Anabolic cells become resistant to nutritional and mechanical stimuli. Therefore, intervention
Nutrition should have a holistic character, aiming not only at aesthetic change, but also at optimization.
of cellular and systemic health.

Long-term adherence is ultimately the determining factor for success.
Any dietary intervention. Extreme or overly restrictive strategies tend to fail.
due to physiological and behavioral compensatory mechanisms. Current nutritional science
points to the need for sustainable approaches that educate the patient and allow
Flexibility, avoiding the vicious cycle of weight loss and regain. Periodization, by predicting
During periods of higher caloric intake (refeeds or diet breaks), it also acts as a tool.
psychological, increasing adherence and mental well-being of the individual.

It can also be concluded that the field of sports nutrition is dynamic and requires constant updating.
constant. What was considered absolute truth a decade ago (such as the immediate anabolic window)
(30 minutes) has been refined by new evidence, demonstrating that the human body possesses a
Greater adaptive plasticity than previously thought. The professional should base their practice on the totality.
from the totality of evidence, and not from isolated mechanisms or acute studies,
to prescribe courses of action that yield real and reliable results.

The need for more longitudinal studies evaluating the effects of different [methods] is highlighted.
periodization protocols in diverse populations, including women and the elderly, whose responses
Hormonal differences differ from those of the young men frequently studied. Individualization remains a factor.
The guiding principle is that there is no universal "perfect diet," but rather optimal strategies for...
specific contexts. Continuous assessment of the patient's response allows for fine-tuning adjustments that
They differentiate between mediocre results and exceptional results.

In short, the integration between training and nutrition is inseparable. Diet provides the substrate and
The chemical signal is produced, while training provides the mechanical stimulus. The intelligent manipulation of these...
variables, grounded in biochemistry and physiology, are what allow us to transcend the limits.
apparent genetic factors and achieving superior levels of body composition. Nutrition is, in fact, a
Exact science applied to a complex and variable biological system.

Finally, this article reinforces that the pursuit of physical and metabolic excellence is a journey.
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scientific. The rigorous application of the concepts of protein synthesis, bioenergetics, and periodization places

Nutrition as a powerful therapeutic and ergogenic intervention. Mastering these strategies.

It allows healthcare professionals to guide their patients to an optimized state of health, where...

Aesthetics are a direct consequence of an organism functioning at its physiological peak.
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