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Short reasoning of proposed dissertation topic

Title

The morpho-mechanical profile of obese muscle and tendon and prevention models of non-
functional adaptations

Short research description (including aims and objectives) (maximum 1500 characters).

The role of obesity on musculoskeletal remodelling and, in particular, on the morpho-mechanical profile of
muscle and tendons represent a relatively new field of investigation. Considering the widespread obesity
and the spectrum of problems arising from this disease, the study and characterisation of the different
outcomes from it guarantees both a practical and research-oriented applicability. Thus, to build a descriptive
model of musculoskeletal morpho-mechanical adaptations arising from obesity, populations exposed to
different stimuli (regular exercise and nutrition diets) may discover new insights and support monitoring
processes and decision making in the obesity treatment therapy procedures.

Thus, the primary aims of the current project will be to characterise the morpho-mechanical musculoskeletal
profile of obese individuals in comparison with physically active and athletic populations, to build
theoretical frameworks of remodelling processes linked to such changes and to build models of intervention
to successfully monitor and prevent non-functional adaptations to the musculoskeletal system in obese
individuals.

Obijectives:

1. To determine the morpho-mechanical profile of muscle and tendon of obese non-active, obese
physical active, healthy physically active and athletic populations in interaction with the muscle
function.

2. To determine the effect of different diets of obese and healthy participants on muscle growth,
function and mechanical properties (animal models).

3. To determine the effect of different loading stimuli on obese muscle-tendon function and
mechanical properties.

Relevance of the problem, its novelty at national and international level (maximum 1500
characters).

Recent studies have shown that obesity impact the passive and active structure of muscles alter
their contractile function, cause tendon and tissue extracellular matrix (ECM) pathology. These
changes affect the biomechanical properties of musculoskeletal tissues, decline muscle functions,
increase the risk of injury, reduce mobility, and promote obesity-associated health risks and disease
(1-7).

Obesity affects tendon structure through impaired glucose tolerance, increases in advanced
glycation end-products (AGEs), the release of inflammatory cytokines, increased collagen
disorganisation and increased load on the tendon. In tendon tissue, AGEs build-up results in
alterations in collagen structure and binding along with changes in the non-collagenous
components of tendon tissue. Because obese tissue is considered chronically inflamed, obesity-
associated ECM remodelling can also directly contribute to tissue mechanical properties and alter




tissues’ proper development and homeostasis. Obese ECM has been shown to display increased
profibrotic components, including collagen I and V1, fibronectin, and hyaluronic acid (6, 7). These
changes could lead to stiffening of the muscle and tendon tissue (2, 3) or decreased stiffness,
especially with ageing (4). The molecular changes affect muscle morpho-mechanical properties,
contractile function and phenotype. In vivo, obesity can increase the absolute force and power
produced; isolated muscle preparations show that obesity often leads to a decrease in force
produced per muscle cross-sectional area and power produced per muscle mass (1). Because only
fragmentary studies have been performed and their findings are controversial, the relationship
between alterations in muscle and tendon biochemistry caused by obesity and biomechanical
properties of these tissues is not entirely understood and required further investigations.
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Research methods and possibilities for conducting these studies (maximum 1500
characters).

e Musculoskeletal B-mode ultrasonography (muscle architecture, tendon dimensions,
muscle, and tendon quality)

e Shear-wave elastography (muscle and tendon biomechanical properties)

e Surface electromyography (muscle activity)

¢ Dynamometry (muscle and tendon biomechanical properties testing procedures and
performance assessment)

e Physical condition assessment tools

e Inflammatory cytokines evaluation (e.g., IL-6; IL-8)

e Animal models.

Please indicate the links between the proposed topic for the doctoral thesis and
biomechanics / physical therapy / sports study programs.




The proposed topic for the doctoral thesis has direct link with study programs: master's SPORTS
PHYSIOLOGY AND GENETICS module Mechanical properties of biological tissues; PhD BIOLOGY:
PHYSIOLOGY module Advanced Exercise Physiology.

Is the proposed topic for the doctoral thesis related to currently funded research projects?
Please indicate the links between the proposed topic for the doctoral thesis and funded
research projects

No

Is the proposed topic for the doctoral thesis related to joint research with a foreign institution? Please

indicate the links between the proposed topic for the doctoral thesis and research with a foreign
institution
No
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