Explorations 3: Thoracic and Abdominal Wall and Axial Skeleton

What type is demonstrated in Slides 8, 9 and 17?

Skeletal Muscle

From where has slide 17 been taken?

Knee joint

What histological and functional features skeletal, cardiac and smooth muscle?

Skeletal: Structurally: multinucleated, peripheral nuclei, striations, unbranched fibers, structural syncytium ( formed from myoblasts, elongated nuclei, elongated cell, triad t tubule system, endo – peri – epimysium, can regenerate. Functionally:  voluntary muscle, neuromuscular junctions, innervated by somatic fibers. 

Smooth: Structurally: mono-nucleated elongated nuclei, spindle (fusiform) shaped fibers, no striations, there is not t tubule systems, caveoli present, only endomysium present, gap junctions, cells are attached to each other by basal lamina, can regenerate. Functionally: involuntary muscle, innervated by autonomic fibres, multiunit smooth muscle has neuromuscular junction whilst in single unit no such junctions are present. 

Cardiac: Structurally: multibranched, uni-bi nucleate, rounded and centrally located nuclei, striations, intercalated discs (macula adherens, fascia adherens, gap junctions), diad t tubule system, endomysium only present, cannot regenerate, less elaborate SR, individual neuromuscular junctions are not present. Functionally: involuntary contraction, innervated by autonomic fibers, functional syncytium. 

What is the structural and functional relationship between the sacrolemma, sarcoplasmic reticulum and t tubule system?

· Sarcolemma: plasma membrane of muscle. 

· SR: smooth ER inside muscle

· T tubule system: invagination of the sarcolemma into the muscle fiber and is in contact with the myofibril

Functional Relationship of all of this: Impulse generated ( transmits impulses ( along sarcolemma ( moves into t tubule system ( t tubules in close contact to SR ( both have voltage sensors ( depolarization detected by SR receptors ( regulate release of calcium. 

During contraction of skeletal muscle, which electron microscopic band changes size?

I band changes, H zone changes. A band does not change, Z lines move closer together. 

What is the difference and the significance of red and white fibers? How else can they be described?

Red: Structurally: aerobic respiration, abundant mitochondria, lots of myoglobin, rich blood supply, small in cross section. Functionally: slow but stronger contraction, and it doesn’t get fatigued.

White: Structurally: fewer mitochondria, few myoglobin that’s why its white, poor blood supply, lots of glycogen and glycolytic enzymes, larger in cross section. Functionally: fast but weaker contraction, and does get fatigued. 

Explain why rigor mortis occurs and then decreases?

Rigor mortis is the stiffening of skeletal muscles after death. This is because after death there is an increase in intracellular calcium levels, due to inability of it to enter the SR. This means that cross bridge cycling occurs but there is no ATP available (due to no respiration occurring). This means the cross bridge cannot detach and as a result the skeletal muscle fibers are in a contracted state causing stiffening. 

Knee joint of a cat

What type of joint is this? What features lead you to this conclusion?

Synovial joint. Some features: synovial cavity, synovial membrane, menisci, articular cartilage, ligament, articular capsule (fibrous capsule + synovial). 

What type of tissue lies on the articular surface of long bones?

Hyaline - cartilage. 

How does this tissue differ from the supporting rings of the trachea?

Hyaline cartilage of long bones is a specialized cartilage and it has no perichondrium. Compared to this the supporting rings of the trachea are also hyaline cartilage but they have a perichondrium. Both types of cartilage (or any cartilage for that matter) are avascular. 

What is the difference between cortical bone and trabecular bone?

Cortical bone is the outermost aspect of compact bone and is concentric layered. Cortical bone is solid and has lamellae. Trabecular bone is a network of interconnecting spaces of bone marrow and it has irregular lamellae.

What is the difference between and where would you find osteoblasts, osteoclasts and osteocytes?

Osteoblasts: immature bone cells that produce the bone matrix(osteiod) and after that the matrix surround the osteoblasts and traps the osteoblasts. Now its called osteocytes. The osteocytes are mature bone cells that maintain the bone matrix and they can revert back to osteoblasts if need be. Osteoclasts releases powerful lysosomal and acids that digest protein and mineral components of the underlying bone.

What are the layers of the perichondrium?

Fibrous and chondrogenic layer.

What is the functional significance of the perichondrium?

The perichondrium is the source of blood vessels from which nutrients diffuse through the matrix to reach the chondrocytes. The perichondrium acts like a girdle to resist outward expansion of cartilage.

Examine the neurovascular bundles on slides H1750 and 98-8900. Identify the artery, vein and nerve.

What do we call the site of innervation of a skeletal muscle?

Neuromuscular junction

What is a motor unit?

A motor unit consists of a nerve fibre and all the skeletal muscle fibres it innervates.

What is the significance of motor unit size?

Smaller units are responsible for precise movements and larger units are responsible for less precise and more powerful movements.

What neurotransmitter is used in a somatic neuromuscular junction?

 Acetylcholine.

What structure separates the axon, neuromuscular junction and the muscle fibre from the surrounding connective tissue compartment?

Endomysium

