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Age-related sarcopenia: facts and figures

Sarcopenia is a systemic and progressive disorder of skeletal muscle characterized by 
an age-related decline in muscle mass, strength, and/or function (Rosenberg 1989).

Its prevalence is alarmingly high, affecting 5 -13% of adults aged 60–70 and rising to 
11–50% in those over 80 (Wang, 2025)

Sarcopenia increases vulnerability to adverse outcomes such as heightened risk of 
falls and mortality, decline in physical function, and frailty, which significantly impacts 
the quality of life for the elderly population (Wang, 2025). 

MECHANISMS ?



Hallmarks of ageing

Lopez-Otin, Cell
2023;186:243-78

Criteria
(1) the time-dependent
manifestation of 
alterations accompanying 
the aging process, (2) the 
possibility to accelerate 
aging by experimentally
accentuating the 
hallmark, and—most 
decisively—(3) the 
opportunity to 
decelerate, halt, or 
reverse aging by 
therapeutic interventions
on the hallmark.



Differences between sarcopenia and cachexia

Xu Y. Front Microbiol 2025;16:1695448.



The gut-muscle axis

• The gut microbiota–muscle axis is now recognized as a bidirectional 
system in which gut microbial composition and metabolites directly 
influence skeletal muscle mass, strength, and function, particularly in 
the context of aging and muscle wasting disorders such as sarcopenia 
and cachexia.

• Key mechanisms include modulation of muscle protein turnover, 
inflammation, mitochondrial function, neuromuscular junction 
integrity, and insulin sensitivity. 

• Microbial metabolites—especially short-chain fatty acids (SCFAs), bile 
acids, and amino acid derivatives—play central roles in these 
processes.

Gao LL. Front Microbiol 2025;16:1638880



Regulatory mechanism 
of gut microbiota on 
sarcopenia based on 
gut–muscle axis

Li W et al. Food Sci Nutr
2024;21: 8779-8792



Age-related alterations in gut-muscle axis

Allen SL. Ageing Res Rev 2026;118:103065 



The aged-type gut microbiota

• DETERIORATION IN NUTRIENT INTAKE 
AND ABSORPTION (including dentition, 
salivary function and intestinal transit time)

• SENSORY CHANGES IN TASTE AND SMELL

• PHYSICAL CHANGES TO THE 
INTESTINAL EPITHELIAL BARRIER (leaky 
gut)

• INFLAMMAGING
• IMMUNOSENESCENCE

Slide courtesy of Turroni S. From: Candela M. Crit Rev Microbiol 2015;41:165-71 



From a decline in SCFA concentrations to sarcopenia 

Allen SL. Ageing Res Rev 2026;118:103065 

Ageing is associated with a 
decline in SCFAs. SCFAs 
can be up taken by the 
FFAR2/FFAR3 receptors in 
skeletal muscle which in 
turn may alter cellular 
proliferation, mitochondrial 
function, decrease muscle 
protein synthesis and 
increase muscle protein 
breakdown.



Wang G. Front Microbiol 2025; 16:1513253.



Alpha diversity in sarcopenia vs non sarcopenia

Wang G. Front Microbiol 2025; 16:1513253.



Beta diversity in sarcopenic patients among different
studies

Wang G. Front Microbiol 2025; 16:1513253.



Bacterial taxonomy of altered gut microbiota composition in 
age-related sarcopenia among human studies

Nikkah A. J Appl Microbiol
2022;134:1–11

The principal alteration in age-
related sarcopenia was a 
reduction in short-chain fatty
acids (SCFAs)-producing
bacteria, in particular of 
Lachnospiraceae family.
Also decreased were some 
bacterial species, such as
Alistipes shahi and
Faecalibacterium prausnitzii, 
which are butyrate-producers



Changes in the relative abundance of the microbiota in 
patients with sarcopenia compared with those of non-
sarcopenia controls

Wang G. Front Microbiol 2025; 16:1513253.

Philum level Genus level



From dysbiosis to sarcopenia

Yuan C. Oncol Letters 2025;29:104



Potential mechanisms of the gut dysbiosis leading to 
sarcopenia

Li W et al. Food Sci 
Nutr 2024;21: 8779-
8792



Modulation of sarcopenia pathways by microbial 
metabolites: the case of SCFA

Gao LL. Front Microbiol 2025;16:1638880



Overview of emerging pathways and potential therapeutic 
approaches for age-related sarcopenia

Cacciatore S. Nutrients 2024;16: 327



Potential methods to alleviate sarcopenia by modulating gut 
microbiota

Li W et al. Food Sci Nutr 2024;21: 8779-8792



Evidence-based interventions against sarcopenia

Araújo LP. Int J Mol Sci 2025;26:12147 



Harnessing the gut-muscle axis: multimodal approaches to 
combat sarcopenia

Allen SL. Ageing Res Rev 2026;118:103065 



Exercise-mediated modulation of gut microbiota

Xu Y. Front Microbiol 2025;16:1695448.



The mechanism of exercise-induced increase in SCFAs for the 
prevention and treatment of sarcopenia

Fang J et al. Front 
Microbiol 2025; 
6:1665551



Mechanisms of action of probiotics in sarcopenia

Zhu J. Front Microbiol
2025;16:1559119



Metaanalysis of effect of probiotic supplementation on 
global muscle strength

Prokopidis K. J Cachexia Sarcopenia Muscle 2023; 4:30–44

A significant increase in global muscle strength



Effect of probiotic supplementation on muscle mass

Prokopidis K. J Cachexia Sarcopenia Muscle 2023; 4:30–44

Muscle mass was improved following probiotic supplementation



Meta-analysis of RCTs with pre-probiotics in sarcopenia
(effect on muscle strength)

Besora-Moreno M. Nutr Rev 2024;83:e1693–e1708 

A significant increase in global muscle strength



Meta-analysis of RCTs with pre-probiotics in sarcopenia
(effect on physical performance and function)

Besora-Moreno M. Nutr Rev 2024;83:e1693–e1708 

A significant increase in physical performance and function



Meta-analysis of probiotics effect on muscle strength in patients 
with sarcopenia

Wang Y. PLoS ONE 2025;20: e0317699

A significant increase in global muscle strength



Effect of probiotics on muscle mass in patients with sarcopenia

Wang Y. PLoS ONE 2025;20: e0317699

A non significant increase in global muscle strength



Summary of Probiotics and Prebiotics Results on Sarcopenia 
Parameters

Besora-Moreno M. Nutr Rev 2024;83:e1693–e1708 



Probiotics and Quality of life in sarcopenia

Qaisar R. Calcified Tissue Intern 2024;114:583–591 

Probiotics improved the SarQoL scores for locomotion, functionality, and activities of daily 
living and prevented a decline in cumulative SarQoL observed in the placebo group (all p < 0.05)



Conclusions (1)

• Age-related sarcopenia status is associated with a marked change
in composition and function of gut microbiota

• Its feature are: decreased alpha and beta-diversity, increased
inflammation, increased gut permeability, decrease in protein
digestion and de novo synthesis, reduction of SCFA production, 
all leading to a reduction of muscle growth, mass and strength.

• This process may be mitigated by increasing dietary fibers, 
physical activity and by probiotics administration



Conclusions (2)

• Probiotic supplementation may improve muscle strength and 
physical function in older adults with sarcopenia, but its 
effects on muscle mass are less consistent

• Mechanistically, probiotics are thought to modulate the gut-
muscle axis by enhancing short-chain fatty acid production, 
improving mitochondrial function, and reducing systemic 
inflammation, which may contribute to better muscle 
performance

• Lacticaseibacillus rhamnosus and multi-strain formulations 
have demonstrated the most promising results for improving 
muscle strength and function in sarcopenia


