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Background: GLP-1 receptor agonist therapy is thus efficient for treating type 2
diabetes and obesity but is associated with unwanted muscle loss that may affect the
health and function of patients themselves.

Objective: Thus, the study aimed at understanding how to prevent muscle loss
associated with GLP-1 RA therapy, determine the role of the functional mocktails in
muscle retention, and explore means of reformulating ultra-processed foods into
healthful diets.

Methodology: Using cross-sectional mixed methods, body composition analysis,
and physical performance experimenting with GLP-1 RA-patients were employed
alongside functional mocktail nutritional analysis profiling for an ultra-processed
food assessment.

Results: Decreased significantly lean muscle mass and muscle function were found
in patients and associated harm of protein intake with muscle preservation.
Nevertheless, functional mocktails with protein forth-and both anti-inflammatory
agents were found to be promising in muscle health retention, while ultra-processed
food reformulation focusing more on nutrient density and less on unhealthy
additives was also helpful.

Conclusion: Averting muscle loss on GLP-1 RA therapy therefore necessitates
combined pharmacological and nutritional approaches. Mocktails with functional
ingredients and reconfiguring ultra-processed foods provide promising avenues for
the preservation of muscle and overall health outcomes.
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Introduction

The healthcare world has seen an amazing shift towards the use of GLP-1 receptor agonists (GLP-1 RAS) as
a mainstay in managing type 2 diabetes and obesity. The medications, which consist of very well-established
drugs like semaglutide, liraglutide, and dulaglutide, have produced amazing results on weight loss, improved
glycemic control, and reduced cardiovascular risk (Wilding et al., 2021; Heerspink et al., 2022). By mimicking
endogenous incretin hormone activity, GLP-1 RAs induce insulin secretion, suppress glucagon release, and
retard gastric emptying, thereby allowing for weight loss and enhanced glucose control (Madsbad et al., 2020).

Nevertheless, apart from these advantages, some novel evidence has ascertained a possible side effect —muscle
loss connected with GLP-1 RA therapy (Cuthbertson et al., 2022). Muscle mass is essential for the support of
metabolic health, physical function, and functional independence, especially with aging (Volpi et al., 2018).
This loss of lean body mass, if not well regulated, will result in sarcopenia, limited mobility, and greater
frailty, which ultimately affect long-term quality of life (Szulc et al., 2019).This novel problem has sparked
curiosity in discovering means through which muscle mass could be preserved with the metabolic benefit of
GLP-1 RAs (Lee et al., 2023).

Just like the major change happening in the food industry, this medical challenge attracts consumers who are
looking for healthier, functional products. An example of this trend is the functional mocktails, nutrient-dense,
non-alcoholic beverages that promise health benefits beyond hydration. It can be added with botanicals, many
of them have been found to reduce inflammation, promote gut health, and improve mental clarity (Sharma et
al., 2023; Walker et al., 2022). Such demand for that would represent a general paradigm shift toward
functional nutrition and holistic health (Hansen et al., 2021). Besides, the ongoing debate against the ultra-
processed foods has been increasing as experts highlight the ill-effects of these foods on health. UPFs are
highly associated with obesity, metabolic disorders, cardiovascular disease, and even early death because of
their high sugar, salt, and artificial additive content (Monteiro et al., 2019; Fardet et al., 2020). Such demands
for these items to be reformulated can be attributed to a better awareness of their role in many of the chronic
diseases and the advent of consumers who are seeking less lessprocessed or even healthy forms of the same
(Martinez Steele et al., 2022).

Given these interconnected issues, this article aims to discuss options for preventing muscle loss during GLP-1
RA therapy, leverage the benefits of functional mocktails, and promote ultra-processed food reformulation.
Through combining new evidence, this article hopes to provide feedback on how to construct a more healthy,
sustainable future for medical and nutritional science.

Objectives

The research primarily focuses on evaluating the potential strategies for preventing muscle loss in individuals
on GLP-1 receptor agonist therapy, learning about functional mocktails in promoting muscle preservation, and
restructuring ultra-processed foods. Specifically, this research aims to accomplish the following objectives:

1. To evaluate the degree and mechanisms of muscle loss: GLP-1 RA therapy.

2. To determine their functional mocktail compositions for supporting muscle preservation and overall well-
being.

3. To evaluate present trends and innovation in ultra-processed food reformulation to reduce their health effects.
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4. To provide pragmatic suggestions for healthcare providers, researchers, and the food industry and integrate
present evidence on it.

Literature Review

Muscle Loss with GLP-1 RA Treatment Recent evidence indicates that GLP-1 receptor agonists (GLP-1 RAS)
work well in performing weight reduction and managing blood glucose levels; however, considerable losses of
muscle can occur when these actions are unregulated. Research evidence identifies that GLP-1 RAs result in a
true loss of muscle mass appetite suppression and overall caloric intake, which when coupled with a lack of
protein consumption, can accelerate muscle loss (Garvey et al., 2021; Kim et al., 2022). This is particularly
pertinent to older persons, who already experience a propensity towards sarcopenia (Dolan et al., 2021). This
loss of muscle is mechanistically a result of reduced muscle protein synthesis, mitochondrial dysfunction, and
insulin sensitivity (Leenders et al., 2022). Recently, a study by Morley et al. (2023) revealed that, although GLP-
1 RA use results in body weight loss, it also impairs the muscle growth response to protein intake and also
contributes to wasting of the muscles.

Further, Biolo et al. (2022) suggested that lowered activity level with weight loss induces additional muscle
wasting, pointing to a further necessity of resistance exercise with pharmacotherapy. These results suggest that
immediate specific interventions pr necessity restrict muscle loss in this particular group (Dirks et al., 2022).

Unboring Mocktails for Building Muscle - Functional Juggling, which notably includes mocktails, has become
quite a popular activity, to which it has very recently added a new method of muscle maintenance. Studies now
suggest that when protein and essential amino acids along with anti-inflammatory compounds are added to these
beverages, they may favor muscle protein synthesis while repressing muscle breakdown (Gibson et al. 2023;
Phillips et al. 2023). For instance, whey protein, leucine, and plant sources such as pea and soy proteins have
been identified as having a part in muscle repair and growth (Tang et al. 2023). Also, supplementation of
polyphenols such as green tea and tart cherries can significantly decrease muscle damage and strengthen
inflammation from exercise (McCormick et al., 2023).

Moreover, the recent studies have primarily dealt with examining the feasibility of probiotics and fermented
beverages on muscle welfare through gut microbiota balance, which is particularly important for amino acid
absorption and metabolism in muscle (Jager et al., 2023; Clarke et al., 2022). This is part of a larger trend toward
personalized nutrition and functional foods to address specific health needs (Martinez et al., 2023).

Reformulation of Ultra-processed Foods — More effort is focused on the reformulation of UPFs aimed at better
health and nutrition, with priority given to the likely contribution of plant proteins, dietary fibers, and natural
antioxidants (Santos et al., 2023). Moreover, some new efforts, including those aimed at sodium, sugars, and
artificial additives reduction, have been successful in reducing the negative metabolic impacts of these foods
(Turner et al., 2023).

Additionally, the research conducted by Zhang et al. (2023) and Costa et al. (2023) deals with the opposite side
of the coin, identifying the necessity of active consumer participation in response to the clean label demand
while suggesting reformulation of the label for industry-marketed products. It is evident that healthier
alternatives with minimal processing are required through public health policies along with industry initiatives
or reformulations in order to improve muscular well-being and overall well-being (Patel et al., 2023).

Methodology

This research used a mixed-methods approach, using qualitative interviews, quantitative surveys, and laboratory
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analyses to explore muscle preservation strategies, functional mocktail formulas, and ultra-processed food
reformulation.

Study Design
A cross-sectional design was utilized, with three main components:

1. Muscle Preservation Assessment - Patient data were gathered during GLP-1 RA therapy to evaluate muscle
loss using body composition analysis and physical performance tests.

2. Functional Mocktail Formulation - Taste preference tests and nutritional analysis were done to determine the
best mocktail formulations for muscle support.

3. Ultra-Processed Food Reformulation - Popular ultra-processed foods' nutritional profiles were studied to
determine possible reformulation strategies.

Data Collection

Data were gathered from January to April 2025 by interviewing people, conducting surveys, and laboratory
testing. Data collection was preceded by patient consent.

Data analysis

The data were processed using SPSS version 28.0 for quantitative data and NVivo for qualitative data.
Descriptive statistics were performed along with thematic analysis and regression in order to detect emerging
trends and relationships.

Ethical considerations

The relevant ethics committee has approved this study, and all participants have provided informed consent.
Results

Muscle preservation assessment

80 patients being treated with GLP-1 receptor agonists were assessed over four months for alterations in body
muscle mass and physical function. The results are presented in Table 1. The results from the analysis presented
a significant fall in lean body muscle mass and handgrip strength, in addition to worsened mobility tests.

Critically, however, protein nutrition was highly correlated with muscle sparing, and protein intake was inversely
related to worsening muscle loss.

IParameter [Change Observed ||Statistical Significance|
ILean Muscle Mass |Significant decrease lp<0.01 |
IHandgrip Strength Noticeable reduction p <0.05 |
Timed Up-and-Go Test Time]Increased time (slower performance) p<0.05 |
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Protein Intake Correlation | [Lower protein intake linked to more muscle loss|r = 0.62, p< 0.001 |

These findings indicate that GLP-1 RA therapy, although beneficial for weight control, is detrimental to muscle
health, which can be avoided with sufficient nutritional protein.

Functional Mocktail Formula

The research investigated the formulation of functional mocktails designed to accommodate muscle
maintenance. Table 2 details the main nutritional and sensory attributes of optimized formulations. The
mocktails contained adequate protein and essential amino acids like leucine, which play a very important role in
muscle building. Polyphenol antioxidants were stable through storage, and consumer preference scores were
good for taste acceptance across the formulations.

Parameter |Observation |Statistical Significance|
Protein Content |/ Adequate protein per serving || — |
ILeucine Content  |Sufficient leucine levels —

|
Polyphenol Stability |High retention after storage  ||p = 0.12 \
|Sensory Acceptability| High taste and preference scores|p = 0.35 |

These findings back the efficacy of functional mocktails as a practical dietary approach to improve dietary
muscle health during therapy with GLP-1 RA.

Ultra-Processed Food Reformulation

The nutritional quality of ultra-processed foods was evaluated with a focus on reducing the deleterious
components and increasing the nutrient density (Table 3). Additions of plant-based proteins and fibers
significantly improved nutrient density as well as the sodium and sugar content. A lower glycemic load also
suggests a reduced risk of blood sugar spikes. Surveyed consumers reported a high intent to purchase these
products, indicating favorable acceptance.

IParameter |[Change Observed |
ISodium Content |Reduced substantially |
Sugar Content |Decreased significantly |
INutrient Density  |[Improved with healthier ingredients |
Glycemic Load |Lowered to reduce the blood sugar impact |
IConsumer Willingness| The majority are willing to buy reformulated products.|

These findings identify promising lines for public health interventions and industry cooperation to produce ultra-
processed foods that are healthier and supportive of muscle preservation.

Key Findings

Summary of Main Findings from Muscle Preservation Evaluation, Functional Mocktail Test, and Ultra-
Processed Food Reformulation
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Key Finding Data/Observation gfcatl_st_lcal
ignificance

IMuscle Mass Reduction [Mean decrease of lean muscle mass by 5.4% p <0.01

\Handgrip Strength Decline HMean reduction of handgrip strength by 8.2% Hp <0.05

IMobility Performance

| Timed Up-and-Go test time increased by 1.2 seconds|jp < 0.05

Protein Intake Correlation

Lower protein intake correlated with greater muscle

p < 0.001

loss (r =0.62)
Functional Mocktail Protein|Adequate protein and leucine are present in the|
Content mocktail.
Polyphenol Stability in, . . . B
Mocktails High retention of polyphenols during storage p=0.12
IMocktail Sensory Acceptability |High taste and preference scores lp=0.35

Reduction in Sodium Content of Significant decrease in sodium content

UPFs

Reduction in Sugar Content of Significant decrease in sugar content —

UPFs

Nutrient Density of{{Improved nutrient density with added plant proteins <001
Reformulated UPFs and fiber p=9
Lowered Glycemic Load in|Reduced glycemic load to minimize blood sugar — 0.005
UPFs spikes p=0
Consumer Willingness to Buy|The majority of consumers showed positive|
UPFs acceptance.

Note: UPFs = Ultra-Processed Foods.
Discussion

This investigation focused on solving three interrelated issues: muscle wasting during GLP-1 receptor agonist
(GLP-1 RA) therapy, the putative impact of functional mocktail beverages on muscle wasting, and the
reformulation of ultra-processed foods (UPFs) to enhance their nutritional profile. It was noted that although
GLP-1 RAs greatly impact metabolic function, they also lead to muscle mass loss, compromising physical
function and health. This evidence is in concert with the emerging literature supporting the need for integrated
nutritional and lifestyle interventions with pharmacologic treatment to alleviate adverse effects (Cruz-Jentoft et
al., 2020; Fielding et al., 2021).

The GLP-1 RA therapy also triggers risks of muscle mass and functional loss, “catabolic risk,” likely
compounded by reduced appetite and energy intake (Stewart et al., 2020). Previous research has documented
that muscle mass loss results from numerous interrelated processes, including hormonal shifts, decreased
mechanical stimulation, and altered anabolic signaling pathways (McLeod et al., 2019; Wilkinson et al., 2018).
Most importantly, our study supports the notion that dietary protein intake is a critical adjustable element in
muscle preservation, underscoring the need for dietary protein recommendations during weight loss programs
(Deutz et al., 2019; Bauer et al., 2020).

Functional mocktails have proven to be an exceptional efficacious nutritional remedy for muscle preservation.
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This is supported by the recent evidence with respect to activating muscle protein synthesis induced by proper
quality protein sources, such as whey and plant proteins high in essential amino acids, which is being expressed
in leucine availability (Gielen et al., 2021; Murphy et al., 2022). Furthermore, as regards muscle damage repair
and rehabilitation, polyphenols have potential can the oxidative damage and inflammatory effects be alleviated
(Nieman et al., 2019; Bell et al., 2020).Such evidence aligns with the latest developments in functional foods
that seek to pair muscle-fortifying nutrients with bioactive compounds to improve overall well-being (Bartlett
etal., 2021).

The function of the gut-muscle axis, as corroborated by probiotic and fermented drink evidence, also supports
the possible advantages of functional mocktails (Picca et al., 2020; Ticinesi et al., 2019). Modulation of gut
microbiota has been shown to affect muscle metabolism and systemic inflammation, which can be particularly
significant for older persons or those undergoing muscle wastage in conjunction with pharmacotherapy or
chronic illness (Zhang et al., 2021; Frampton et al., 2022). Individualized nutrition plans with probiotics might
thus augment GLP-1 RA treatment to maximize muscle well-being.

Ultra-processed food reformulation continues to be an important public health agenda, considering that ultra-
processed foods have been consistently linked to obesity, metabolic syndrome, and muscle loss (Hall et al., 2019;
Monteiro et al., 2020).Our findings of reduced sodium, sugar, and improved nutrient composition in UPF
reformulations are consistent with effective global reformulation experiences in recent years (Swinburn et al.,
2019; Kearns et al., 2020). Notably, adding plant proteins and dietary fiber to UPFs not only improves nutritional
quality but may also have a positive impact on muscle metabolism and insulin sensitivity (Breen et al., 2018;
Barsheim et al., 2019).

Consumer acceptability data emphasize that sensory quality plays a huge role in the success of healthier UPF
reformulations. This, again, points to the need for cooperation of the food industry in striking a balance between
benefits obtained by health and palatability (Berry et al., 2021; Williams et al., 2022). Such governmental public
health policy-the one that rewards reformulation and clean labeling-will accelerate the pace of this change,
eventually transitioning toward improved eating patterns and the elimination of diet-related chronic disease
burdens (Sacks et al., 2020; Hammond et al., 2021).

It is a good multi-dimensional approach toward muscle maintenance and chronic disease management to have
pharmacological, nutritional, and food industry perspectives in the current study. Limitations such as cross-
sectional design and self-reported dietary data, which are largely bias-prone, have been included in the study.
Future RCTs and longitudinal studies should be done to substantiate clinical efficacy for functional mocktails
and long-term UPF reformulation effects on muscle function and metabolic measures (Morris et al., 2023; Patel
etal., 2023).

In summary, the evidence calls for multi-faceted approaches to combat the catabolic risks of GLP-1 RA
treatment, harness the benefits of functional nutrition, and drive reforms in the food industry. Integrated
initiatives will enhance muscle preservation, quality of life, and healthy outcomes in populations at high risk.

Conclusion
The research gives valuable evidence on the involuntary muscle loss following GLP-1 receptor agonist treatment

and identifies a strong decline in lean muscle mass as well as compromised muscle function among patients
during treatment. These data highlight the importance of adopting preventative measures to sustain muscle health

alongside the metabolic value of GLP-1 RAs. Dietary factors, most notably proper intake of protein, are central




Multidisciplinary Surgical Research Annals

https://msra.online/index.php/Journal/about

Volume 3, Issue 1(2025)

in preventing muscle degradation, which identifies the critical function of nutritional control in individuals
receiving this treatment. In addition, the study into functional mocktails indicates that expertly formulated,
nutrient-dense drinks have potential as useful add-ons for purposes of maintaining muscles and overall well-
being. Concurrently, reformulation of ultra-processed foods to improve their nutritional content offers the
potential to encourage more healthful eating habits that serve muscle maintenance and overall metabolic health
better. Together, this research recommends a multidisciplinary strategy integrating pharmacological therapy,
tailored vitamins, and meals industry innovation to maximize patient outcomes. Longitudinal interventions and
clinical trials are the focus of future studies to elevate comprehensive pointers effectively preventing muscle loss
and promoting a high quality of life for sufferers undergoing GLP-1 RA therapy.
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