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Skeletal Muscle Damage and Repair: Understanding the Body’s Resilience

skeletal muscle damage and repair is a fascinating and complex process that underscores the
remarkable ability of our bodies to heal and adapt. Whether you’re an athlete pushing through
intense training, recovering from an injury, or simply curious about how your muscles bounce back
after strain, understanding this biological mechanism can offer valuable insights. Let’s dive into the
science behind muscle damage, the stages of repair, and how this knowledge can help optimize
recovery and improve muscle health.

What Causes Skeletal Muscle Damage?

Skeletal muscle damage can occur due to various factors, ranging from everyday activities to
extreme physical exertion. When you lift weights, run, or engage in any strenuous activity, your
muscles undergo microscopic tears, especially in the muscle fibers and their connective tissues.
These micro-injuries are a normal part of muscle growth and adaptation, often referred to as
“exercise-induced muscle damage.”

Common Triggers of Muscle Damage

Intense physical exercise: Activities involving eccentric contractions, such as downhill
running or lowering weights, often cause the most muscle fiber disruption.

Trauma or injury: Direct blows, strains, or overextension can lead to more severe muscle
damage.

Repetitive motions: Continuous, repetitive use of the same muscle groups without adequate
rest may result in cumulative damage.

Inflammatory conditions: Certain diseases and infections can cause muscle inflammation
and damage.

Understanding these causes helps athletes and fitness enthusiasts tailor their training and recovery
strategies to minimize harmful effects while promoting growth.

The Biology Behind Skeletal Muscle Damage

At the cellular level, skeletal muscle damage primarily involves disruption to the muscle fibers’
sarcolemma (cell membrane), the contractile proteins (actin and myosin), and the extracellular



matrix. This damage initiates a cascade of biological responses aimed at cleaning up the injured
tissue and laying the foundation for repair.

Inflammatory Response: The Body’s First Line of Defense

Once muscle fibers are damaged, the body triggers an inflammatory response. Specialized immune
cells, such as neutrophils and macrophages, migrate to the injury site. Their job is to remove cellular
debris and damaged proteins, creating a clean environment for new tissue growth. While
inflammation is often viewed negatively, it plays a crucial role in signaling the repair process.

Satellite Cells Activation

A key player in skeletal muscle repair is a type of stem cell known as satellite cells, located between
the muscle fiber membrane and the surrounding basal lamina. When muscle damage occurs, these
normally dormant cells become activated. They proliferate, differentiate into myoblasts (muscle
precursor cells), and then fuse with existing muscle fibers or form new fibers to replace the
damaged tissue.

Phases of Skeletal Muscle Repair

The repair process is typically divided into three overlapping phases: degeneration and
inflammation, regeneration, and remodeling. Each phase is essential for restoring muscle structure
and function.

Degeneration and Inflammation Phase

This initial phase lasts for a few days post-injury. Damaged muscle fibers undergo necrosis, and
immune cells clear out the debris. The release of chemical signals during this phase attracts satellite
cells and other repair-promoting factors.

Regeneration Phase

During regeneration, satellite cells multiply and begin forming new muscle fibers. This phase can
last from several days to weeks, depending on the extent of damage. Blood vessel growth
(angiogenesis) also occurs, ensuring the new tissue receives adequate oxygen and nutrients.

Remodeling and Maturation Phase

The final phase involves strengthening and reorganizing the new muscle fibers. The extracellular



matrix is rebuilt, and the muscle gradually regains its original strength and elasticity. Proper
nutrition, rest, and controlled exercise during this phase are critical to optimize recovery.

Factors Influencing Muscle Repair and Recovery

Several internal and external factors can affect how efficiently skeletal muscle damage and repair
occur. Recognizing these can help in designing better recovery protocols.

Nutrition and Hydration

A diet rich in protein provides the amino acids necessary for muscle protein synthesis. Additionally,
nutrients such as vitamin C, vitamin D, omega-3 fatty acids, and antioxidants support inflammation
control and tissue repair. Staying well-hydrated ensures optimal cellular function and nutrient
transport.

Rest and Sleep

Muscle repair is most active during periods of rest, especially deep sleep. Growth hormone
secretion, which aids muscle regeneration, peaks during sleep cycles. Overtraining without adequate
rest can delay healing and increase the risk of chronic injury.

Age and Hormonal Status

Younger individuals typically experience faster muscle repair due to more robust satellite cell
activity and hormone levels like testosterone and growth hormone. Aging, however, can slow down
these processes, making recovery longer and sometimes incomplete.

Optimizing Skeletal Muscle Damage and Repair

Whether you’re recovering from an injury or aiming to enhance muscle growth, certain strategies
can support effective repair and reduce the risk of complications.

Active Recovery Techniques

Light activities such as walking, swimming, or gentle stretching promote blood flow to damaged
muscles without causing further harm. This increased circulation helps deliver nutrients and remove
metabolic waste products.



Physical Therapy and Massage

Professional interventions like massage therapy, foam rolling, and targeted physical therapy can
alleviate muscle tightness, reduce inflammation, and improve tissue flexibility. These treatments
may accelerate recovery and enhance overall muscle function.

Use of Anti-Inflammatory Interventions

While inflammation is necessary for repair, excessive or prolonged inflammation can be detrimental.
Nonsteroidal anti-inflammatory drugs (NSAIDs) and cold therapy (cryotherapy) might be used
judiciously to manage pain and swelling, but overuse may hinder the healing process by suppressing
satellite cell activity.

Supplements and Emerging Therapies

Certain supplements, such as branched-chain amino acids (BCAAs), creatine, and collagen peptides,
have shown promise in supporting muscle repair. Additionally, cutting-edge treatments like platelet-
rich plasma (PRP) injections and stem cell therapies are being explored for severe muscle injuries,
though more research is needed.

Understanding Muscle Soreness vs. Muscle Damage

It’s important to differentiate between delayed onset muscle soreness (DOMS) and actual skeletal
muscle damage. DOMS is a common experience after unfamiliar or intense exercise and results from
inflammation and minor muscle fiber irritation. It usually resolves within a few days. In contrast,
true muscle damage implies structural disruption requiring a more prolonged and careful recovery
approach.

Signs That Indicate Significant Muscle Damage

Persistent, sharp pain rather than dull soreness

Swelling or bruising around the affected muscle

Reduced strength or range of motion

Muscle weakness lasting more than a few days

If these symptoms occur, consulting a healthcare professional is advisable to prevent further
complications.



Skeletal muscle damage and repair is an ongoing cycle that enables our muscles to grow stronger
and more resilient over time. By understanding the underlying biological processes and respecting
the body’s need for proper care, anyone can enhance their recovery outcomes and maintain muscle
health throughout their lives. Whether you’re an athlete, a fitness enthusiast, or simply someone
interested in human physiology, appreciating the delicate balance of damage and repair in skeletal
muscle offers a deeper connection to the amazing capabilities of the human body.

Frequently Asked Questions

What are the primary causes of skeletal muscle damage?
Skeletal muscle damage can be caused by intense physical exercise, trauma, muscle strains,
ischemia, toxins, and certain diseases such as muscular dystrophy.

How does the body initiate repair after skeletal muscle injury?
After injury, the body initiates repair through inflammation, activation of satellite cells (muscle stem
cells), removal of damaged tissue by macrophages, and regeneration of muscle fibers by satellite cell
proliferation and differentiation.

What role do satellite cells play in skeletal muscle repair?
Satellite cells are muscle-specific stem cells that become activated upon muscle injury. They
proliferate, differentiate into myoblasts, and fuse to form new muscle fibers or repair damaged ones,
facilitating muscle regeneration.

How does inflammation affect skeletal muscle repair?
Inflammation is crucial for muscle repair as it helps clear debris and damaged cells. However,
excessive or chronic inflammation can impair regeneration and lead to fibrosis or scar tissue
formation.

Can proper nutrition influence the repair of skeletal muscle
damage?
Yes, adequate protein intake, along with essential nutrients like vitamins C and D, antioxidants, and
omega-3 fatty acids, supports muscle repair by promoting satellite cell function and reducing
oxidative stress.

Are there any emerging therapies to enhance skeletal muscle
repair?
Emerging therapies include stem cell treatments, growth factor administration, gene therapy, and
biomaterials designed to support muscle regeneration and improve functional recovery after injury.



Additional Resources
Skeletal Muscle Damage and Repair: An In-Depth Review of Mechanisms and Implications

skeletal muscle damage and repair constitute critical physiological processes that maintain
muscle integrity and function following injury or stress. These dynamic biological events not only
respond to acute trauma but also adapt to repetitive strain, exercise-induced microtrauma, and
pathological conditions. Understanding the intricate mechanisms underlying skeletal muscle damage
and repair is pivotal for advancing therapeutic interventions, improving athletic performance, and
managing muscle-related diseases.

Understanding Skeletal Muscle Damage

Skeletal muscle damage refers to the disruption of muscle fibers and associated structures due to
mechanical, chemical, or pathological insults. These injuries often manifest at the microscopic level
through sarcomere disruption, membrane rupture, and inflammatory infiltration. Common causes
include intense physical exercise, blunt trauma, ischemia, and myopathies.

Types and Degrees of Muscle Injury

Muscle damage can be classified based on severity and nature:

Grade I (Mild Strain): Minor damage to a few muscle fibers causing localized pain and
minimal loss of strength.

Grade II (Moderate Strain): Partial tearing of muscle fibers with swelling, bruising, and
significant functional impairment.

Grade III (Severe Strain): Complete rupture of muscle or tendon, often requiring surgical
intervention.

Mechanical stress during eccentric contractions—where muscles lengthen under tension—is known
to induce more pronounced damage compared to concentric or isometric contractions. The resulting
microtears trigger a cascade of cellular responses essential for muscle repair.

Cellular and Molecular Features of Muscle Damage

At the cellular level, damage disrupts the sarcolemma, leading to an influx of calcium ions that
activate proteolytic enzymes such as calpains. These enzymes degrade cytoskeletal proteins,
exacerbating fiber injury. Additionally, damaged fibers release chemotactic factors that recruit
inflammatory cells, including neutrophils and macrophages, initiating the repair process.



Mechanisms of Skeletal Muscle Repair

Muscle repair is a multifaceted process involving inflammation, regeneration, and remodeling
phases. It relies heavily on the activation of satellite cells—muscle-resident stem cells—that
proliferate and differentiate to replace damaged fibers.

Phases of Muscle Repair

Degeneration and Inflammation: Immediately following injury, necrotic fibers are removed1.
by infiltrating immune cells. Neutrophils arrive first, releasing reactive oxygen species and
cytokines that modulate further immune response.

Regeneration: Satellite cells become activated, proliferate, and differentiate into myoblasts.2.
These myoblasts fuse to form new myotubes, restoring muscle architecture.

Remodeling and Maturation: Newly formed fibers mature, reestablishing contractile3.
function. Connective tissue is remodeled to prevent fibrosis that could impair muscle elasticity.

The Role of Satellite Cells and Growth Factors

Satellite cells express the transcription factor Pax7, essential for their maintenance and activation.
Upon muscle injury, these cells exit quiescence, guided by signals such as hepatocyte growth factor
(HGF), fibroblast growth factor (FGF), and insulin-like growth factor 1 (IGF-1). The interplay of
these factors determines the efficiency of muscle regeneration.

Inflammation: Friend and Foe

While inflammation is indispensable for clearing debris and orchestrating repair, excessive or
chronic inflammation can lead to fibrosis and impaired regeneration. The balance between pro-
inflammatory (M1) and anti-inflammatory (M2) macrophage phenotypes critically influences repair
outcomes. Therapeutic modulation of this inflammatory milieu is an area of active research.

Factors Influencing Skeletal Muscle Damage and
Repair

Multiple intrinsic and extrinsic variables modulate the extent of muscle damage and the efficacy of
repair mechanisms.



Age and Muscle Regeneration

Aging is associated with diminished satellite cell function and altered inflammatory responses,
contributing to delayed or incomplete muscle repair. Sarcopenia, characterized by progressive
muscle loss, exemplifies the clinical consequences of impaired muscle regeneration in elderly
populations.

Nutrition and Muscle Recovery

Adequate protein intake, particularly essential amino acids like leucine, supports muscle protein
synthesis during repair. Additionally, micronutrients such as vitamin D and antioxidants play roles in
modulating inflammation and cellular metabolism in damaged muscle tissue.

Exercise and Muscle Remodeling

Controlled mechanical loading through resistance training enhances satellite cell activation and
stimulates hypertrophy. Conversely, overtraining or inadequate recovery can exacerbate damage
and hinder repair, underscoring the need for balanced exercise regimens.

Clinical Implications and Therapeutic Approaches

Understanding skeletal muscle damage and repair mechanisms has significant implications for
clinical practice, sports medicine, and rehabilitation.

Pharmacological Interventions

Nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly used to mitigate pain and
inflammation but may impair muscle regeneration if used excessively. Emerging therapies targeting
specific molecular pathways, such as myostatin inhibition or growth factor delivery, aim to enhance
repair without detrimental side effects.

Regenerative Medicine and Stem Cell Therapy

Advances in cell-based therapies propose the transplantation of satellite cells or mesenchymal stem
cells to augment muscle regeneration, particularly in severe injuries or muscular dystrophies. While
promising, these approaches require further validation in clinical trials.



Physical Therapy and Rehabilitation

Tailored rehabilitation protocols that optimize loading, rest, and nutrition facilitate effective muscle
repair. Modalities such as electrical stimulation and cryotherapy are adjuncts under investigation for
their potential to modulate inflammation and promote recovery.

Skeletal muscle damage and repair represent a complex biological interplay fundamental to
maintaining musculoskeletal health. As research continues to unravel the cellular and molecular
intricacies of these processes, new avenues for enhancing muscle recovery and treating muscle-
related disorders emerge. The integration of molecular biology, clinical insight, and rehabilitation
science will be essential in translating these findings into effective strategies for preserving muscle
function across the lifespan.
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physiology and immunology that aims to characterise the effects of exercise on the immune system
in health and disease. This new edition of Exercise Immunology begins by providing an
evidence‐based introduction to the effects that individual bouts of exercise and exercise training
have on the characteristics and functioning of the immune system. In addition to introducing the
immune system and summarising how different forms of exercise affect the characteristics and
functioning of the immune system, this new and fully revised edition will explore exercise
immunology in the context of immune ageing, cancer, autoimmune diseases and cardiometabolic
disease. In addition, the authors discuss other factors that impact immune health, such as nutrition
and environmental stressors, and explain the physiological basis of how exercise changes immune
function across the healthspan and lifespan. This book is written by leading exercise immunologists
and is structured to provide a suggested curriculum of an exercise immunology degree component.
Every chapter includes summaries of current and up‐to‐date research and offers practical guidelines
to translate laboratory‐based information into clinical settings. This textbook is essential for any
exercise immunology degree component or advanced exercise physiology degree and will be vital
reading for students in exercise and biological sciences and clinicians and researchers interested in
the therapeutic applications of exercise.
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directly to the lobby entrance for John Howie Steak. The Amber elevators will take you just outside
of the entrance of the building lobby that John
John Howie Steak Restaurant Menu (Updated for 2025) Indulge in exquisite steaks and top-tier
service at John Howie Steak Restaurant in Bellevue, WA. With a classy atmosphere and a menu
featuring whiskey bar favorites and New American
Damenbekleidung shoppen | Apricot Clothing Shop | Entworfen in London, aber mit modischer
Inspiration von globalen Reisen und Kulturen | Apricot Clothing
Apricot Clothing | Effortless Elegance & Statement Styles Discover playful prints & statement
style at Apricot. Shop women's dresses, tops, trousers & accessories. Sign up & get 15% off your
first order
APRICOT Beauty - glatte Haut in 1 Stunde APRICOT wurde aus einer persönlichen Erfahrung
heraus geboren: Das Bedürfnis nach einer effektiven Hautpflege, die sich leicht anwenden und in
den Alltag integrieren lässt
Apricot online bei ZALANDO Apricot bei Zalando | Entdecke alle Highlights von Apricot auf einen
Blick | Aktuelle Trends Riesige Auswahl Schnelle Lieferung
Apricot - Wikipedia Apricot cultivars are usually grafted onto plum or peach rootstocks. The
cultivar scion provides the fruit characteristics, such as flavor and size, but the rootstock provides
the growth
apricot: Bedeutung, Definition - apricot -   Was bedeutet apricot? Alle Infos, Synonyme und
Beispiele in unserem 5☆ Wörterbuch!
Apricot Kleider und Mode online shoppen - Peek & Cloppenburg Apricot steht für moderne,
feminine Mode und vor allem für Leichtigkeit. Die Marke verbindet einen typisch britischen Stil mit
internationalen Trends und kreiert Kleidungsstücke, die
Apricot Textilvertrieb Kärcher Krebber - Home Apricot steht für eigenständige,
außergewöhnliche Drucke und Dessins und das nicht nur bei Kleidern. Wir sind weltweit ständig auf
der Suche nach innovativen und leicht zu
OnlineShop für Echt- und Modeschmuck in Silber, Gold & Rosegold Armbänder Ringe
Halsketten APRICOT room x The Wants Armband - 'Beads' Dark Green 17,00 € * Armband 'Little
Paperclip'
apricot Rechtschreibung, Bedeutung, Definition, Herkunft Duden Definition,
Rechtschreibung, Synonyme und Grammatik von 'apricot' ️ Auf Duden online nachschlagen ️
Wörterbuch der deutschen Sprache
PDF zusammenfügen - schnell, online, kostenlos - PDF24 Schnell, einfach, online und
kostenlos mehrere Dateien zu einem PDF zusammenfügen. Ohne Qualitätsverlust. Ohne Installation.
Ohne Registrierung



PDF zusammenfügen: sicher, kostenlos, online - Adobe Mit unserem Onlinetool „PDF
zusammenfügen“ kombinierst du mehrere PDFs spielend leicht zu einem Dokument. Und zwar mit
allen modernen Browsern – egal ob Google Chrome,
PDF zusammenfügen. Kostenloser Dienst zum Zusammenfügen von PDFs Wählen Sie
mehrere Dateien und fügen Sie diese innerhalb von Sekunden zusammen. PDFs kostenfrei und
kinderleicht online zusammenfügen
PDFs zusammenfügen. Kostenloses Online Tool zum Zusammenfügen von PDF Es könnte
nicht einfacher sein, mehrere PDF Dateien zu einer zusammenzufügen. Ohne die App herunterladen
zu müssen, können Sie dies direkt hier in Ihrem Browser erledigen, egal ob Sie
PDF Zusammenfügen – Kostenloses Online-Tool | Smallpdf   Mit Smallpdf kannst du mehrere
PDF-Dateien schnell und einfach zu einer einzigen Datei zusammenfügen. Befolge einfach die
folgenden Schritte und kombiniere so viele
PDF Zusammenfügen - Kostenlos PDFs online verbinden Mit unserem kostenlosen Online-Tool
können Sie mehrere PDF-Dateien schnell und einfach zusammenfügen. Keine Installation
erforderlich, keine Registrierung notwendig. Laden Sie
PDFs zusammenfügen: Kostenloses Online-Tool - CHIP Mit dem CHIP PDF-Merger können Sie
mehrere PDF-Dateien ohne Qualitätsverlust kostenlos online in einer Datei zusammenführen
PDF zusammenfügen – PDF-Dateien online kostenlos kombinieren Mit dem Online-Tool von
Soda PDF können Sie ganz einfach PDF zusammenfügen. Kombinieren Sie mehrere PDFs ohne
Einschränkungen schnell und effizient!
PDF zusammenfügen – Verbinde deine PDF Dokumente online Mit diesem kostenlosen und
einfach zu benutzende Online-Tool kannst du PDF Dateien zusammenfügen. Verbinde mehrere PDF
Dokumente oder lade andere Dateiformate wie
PDF zusammenfügen - Kostenloses und einfach zu bedienendes Online-Tool zum Zusammenfügen
und Kombinieren von 2 oder mehrere PDF-Dateien zu einer einzigen PDF-Datei. Keine Installierung
oder
160+ Good Luck Wishes, Messages and Quotes - WishesMsg   Send good luck wishes and
messages to motivate someone you care about. Our quotes will inspire them with the best of luck
25 “Good Luck” Texts To Send Your Partner Before A Big Day   If your boo has a big day
ahead, then I’ve got some ideas for “good luck” texts to send him, her, or them that will make your
main squeeze feel confident and loved when they
50 Good Luck Messages To Wish Someone The Best Of Luck   Good Luck wishes or messages
are bright and positive, giving someone more confidence and boosting positive energy. Here are
many good luck wishes and messages to
138 Best Wishes and Good Luck Messages for All Occasions   Find 138 unique and heartfelt
good luck messages and best wishes for every occasion in our comprehensive guide
50 Heartfelt Good Luck Text Messages for Your Boyfriend Sending your boyfriend a good luck
message is an amazing way to show him how much you care. Whether he’s starting a new job or
preparing for an exam, let him know that you are always
140 Best Wishes and Good Luck Messages - Love Text Messages By following these steps,
you’ll be able to create best wishes and good luck messages that not only convey your heartfelt
sentiments but also inspire and uplift those who receive them
100+ Sweet Good Luck Messages for Her Special Moments   Find perfect good luck messages
for her! Sweet, romantic & encouraging wishes for exams, interviews, health journeys & life
changes. Boost her confidence with heartfelt support
150 Good Luck Wishes & Messages for Any Occasion   Plus, find out why good luck wishes are
so importantSaying "good luck" to someone you know can mean a lot to them, whether they're going
off to college, moving, or
130+ Good Luck Messages, Wishes & Quotes - BlessMsg   When you send best wishes to
someone, they feel good, and give them the energy to work harder towards their goal. These Good
luck messages can be sent to family, friends,



100+ Good Luck Wishes and Messages - Gratitude In this post today, I want to help you with
good luck wishes and messages for a variety of situations that a person experiences in their life
when they would love to receive your support
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Protein secreted from skeletal muscle cells and helps to repair and grow muscles (News
Medical2y) Scientists from Tokyo Metropolitan University have discovered that a protein called
platelet-derived growth factor subunit B (PDGF-B) is continuously secreted from skeletal muscle
cells and helps to
Protein secreted from skeletal muscle cells and helps to repair and grow muscles (News
Medical2y) Scientists from Tokyo Metropolitan University have discovered that a protein called
platelet-derived growth factor subunit B (PDGF-B) is continuously secreted from skeletal muscle
cells and helps to
Genetic model reveals a form of calcium release is unnecessary for normal muscle
contraction (4don MSN) The mechanism of skeletal muscle contraction is a process that relies on
calcium signaling. However, the physiological role
Genetic model reveals a form of calcium release is unnecessary for normal muscle
contraction (4don MSN) The mechanism of skeletal muscle contraction is a process that relies on
calcium signaling. However, the physiological role
UCI researchers discover gene critical for muscle repair (News Medical1y) University of
California, Irvine researchers have identified a gene expressed during regeneration that is critical
for muscle repair. The key human skeletal muscle gene was also found in a subset of
UCI researchers discover gene critical for muscle repair (News Medical1y) University of
California, Irvine researchers have identified a gene expressed during regeneration that is critical
for muscle repair. The key human skeletal muscle gene was also found in a subset of
Exercise helps repair muscle damage in heart failure patients (EurekAlert!17y) ORLANDO,
Nov. 7 — Exercise increased the growth of new muscle cells and blood vessels in the weakened
muscles of people with heart failure, according to two studies reported today at the American
Exercise helps repair muscle damage in heart failure patients (EurekAlert!17y) ORLANDO,
Nov. 7 — Exercise increased the growth of new muscle cells and blood vessels in the weakened
muscles of people with heart failure, according to two studies reported today at the American
Melatonin protects skeletal muscle from damage caused by "diabesity" (News Medical on
MSN6mon) An international study led by the University of Granada (UGR) has revealed that
melatonin, known for its ability to regulate
Melatonin protects skeletal muscle from damage caused by "diabesity" (News Medical on
MSN6mon) An international study led by the University of Granada (UGR) has revealed that
melatonin, known for its ability to regulate
Muscle cell transplants repair damaged heart tissue (EurekAlert!22y) CHICAGO, Nov. 17 –
Researchers safely transplanted 16 patients' skeletal muscle cells into their own severely damaged
hearts in the first human testing in the United States, according to a study
Muscle cell transplants repair damaged heart tissue (EurekAlert!22y) CHICAGO, Nov. 17 –
Researchers safely transplanted 16 patients' skeletal muscle cells into their own severely damaged
hearts in the first human testing in the United States, according to a study
How obesity damages the skeletal muscle metabolism (Science Daily3y) A decline in
metabolism and endurance of skeletal muscle is commonly observed in obese patients, but the
underlying mechanism is not well-understood. A research team uncovers a new mechanism to
How obesity damages the skeletal muscle metabolism (Science Daily3y) A decline in
metabolism and endurance of skeletal muscle is commonly observed in obese patients, but the
underlying mechanism is not well-understood. A research team uncovers a new mechanism to
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