KIN 437, Lecture 4


I. Disorders of Muscles: Muscle Myopathies

A. Definition

1. muscle dysfunction that arises from inherent defect in muscle or from damage directly to muscle

2. neural elements may be involved

B. Causes

1. exogenous influences (physical trauma, metabolic disorders, inflammatory responses from infection, endocrine disorders, toxic substances) 

2. inherent defects in muscle structure and biochemistry (muscular dystrophies, congenital myopathies, metabolic myopathies) 

C. Clinical signs and symptoms

1. muscle weakness is most common, i.e. daily activities are affected (walking, running, stairs, arising from sitting, kneeling, reclining, placing objects over head, brushing hair)

2. muscle pain, abnormal tone, cramps

D. Muscle fiber changes 

1. fiber necrosis

a. complete destruction of muscle fibers (13-1) but with intact supporting tissues

b. as a result, less force can be generated when motor units are active

2. fiber disfiguration

a. fibers are preserved, but morphology changes (13-2)

b. excessive vesicles, abnormal storage of glycogen or fat

c. deformation or hyperplasia of mitochondria, nuclei or myofilaments

d. fiber size and shape can change

e. note, it’s unclear how these changes affect specifically affect physiology

3. changes in proportions of specific fiber types

4. abnormal amounts of connective tissue, inflammatory cells

II. Survey of Muscle Myopathies

A. Muscular dystrophies

1. a group of genetic disorders characterized by progressive weakness caused by muscle necrosis (i.e., Duchenne’s, Becker’s)

2. all muscle fibers are destroyed and replaced by fat cells and connective tissue 

3. cause of necrosis is unknown, however may be linked to deficiency in sarcolemma protein, dystrophin

a. dystrophin provides mechanical support sarcolemma

b. in Duchenne’s and Becker’s dystrophy, dystrophin is absent or reduced, thereby, fiber is vulnerable to rupture under mechanical stress?

4. there is no cure, only treatment of symptoms to maintain function and quality of life

5. two experimental therapeutic approaches aim to restore genetic capability of dystrophic muscle cell

a. myoblast transplant therapy: transfer normal myoblasts into dystrophin-deficient muscle to have fusion of myoblasts w/ deficient muscle fibers (clinical trials have been disappointing)

b. gene transfer with a viral vector: has been successful in mice but has not been attempted in humans

B. Metabolic myopathies

1. specific defect is in muscle metabolism, usually because of a single enzyme defect in a metabolic pathway

2. most common histopathological result: abnormal accumulation within the cell of unmetabolized substrate (glycogen, lipid)

3. types

a. abnormalities of glycogen metabolism

b. abnormalities of mitochondria metabolism

c. abnormalities of lipid mentabolism

C. Endocrine myopathies

1. disorder in endocrine function results in muscle myopathy

2. characterized by proximal muscle weakness

3. types

a. adrenal gland dysfunction: excess glucocorticoid (muscle catabolism) leads to muscle weakness

b. thyroid gland dysfunction: excess thyroid hormone (increases muscle metabolism) depletes energy stores and leads to muscle weakness/atrophy

D. Inflammatory myopathies

1. muscle weakness is associated with an inflammatory reaction

2. muscle fiber necrosis occurs followed by invasion of inflammatory cells 

3. types

a. viral infection (e.g. flu, HIV)

b. bacterial infection 

c. parasitic inflammatory myopathies (e.g. trichinosis from uncooked meat)

E. Toxic myopathies

1. a wide variety of chemical agents can have adverse effects on skeletal muscle

2. note, a small proportion of individuals are susceptible to drug myopathies 

3. types

a. subacute or chronic painless myopathy (e.g. frequent use of glucocoritcoids results in muscle weakness and atrophy)

b. focal myopathy (injection causes local muscle damage, necrosis)

c. rhabdomyolysis: some drugs (alcohol, heroin, pcp) cause muscle cell breakdown resulting in myoglobin release in blood/urine

F. Periodic Paralyses

1. characterized by recurrent episodes of weakness or paralysis 

2. associated with alterations in serum potassium levels

3. sarcolemma cannot fire action potentials

