Biology II

Human Biology
Ch. 46—Skeletal, Muscular, & Integumentary Systems
4 types of tissues in the human body:  muscle, nervous, epithelial, connective

1) Muscle tissue—composed of cells that can contract in a coordinated fashion

3 types of muscle:

Skeletal—moves the bones in the trunk, limbs, or face

Smooth—handles body functions that are not controlled consciously

Cardiac—found in the heart; pumps blood through the body

2) Nervous tissue—contains cells that receive and transmit messages in the form of electrical impulses

--Made up of neurons, cells specialized to send and receive messages from muscles, glands, and other neurons throughout the body

--Found in brain, spinal cord, nerves, sensory organs

--Provides sensation of the internal and external environment and integrates sensory information

--Coordinates voluntary and involuntary activities and regulates some body processes

3) Epithelial tissue—consists of layers of cells that line or cover all internal and external body surfaces

--Found in various thicknesses and arrangements, depending on where it is located in the body

Examples:

**Blood vessels—ep. Tissue is a single layer of flattened cells through which substances can easily pass

**Windpipe—ep. Tissue is a layer of cilia-bearing cells and mucus-secreting cells that act together to trap inhaled particles

**Skin—sheets of dead, flattened cells that cover and protect the underlying living layer of skin

4) Connective tissue—binds, supports, and protects structures in the body

--Most abundant and diverse of the four types of tissue

--Includes bone, cartilage, tendons, fat, blood & lymph

--Characterized by cells that are embedded in matrix—an intracellular substance that can be solid, semisolid, or liquid

Organ—various tissues that work together to carry out a specific function.

Groups of organs interact in an organ system.  Organ systems each carry out their own functions, but they also work together for the survival of the organism.

Body cavities house many organs and organ systems, providing protection and support.

4 main body cavities:

1)  Cranial cavity—encases brain

2)  Spinal cavity—surrounds the spinal cord

3)  Thoracic cavity—contains the heart, esophagus, and organs of the respiratory system (lungs, trachea, & bronchii)

4)  Abdominal cavity—contains organs of the digestive, reproductive, and excretory systems

SKELETAL SYSTEM—the bones making up a body’s internal framework

The human skeleton is composed of 2 parts:

1) Axial skeleton—skull, ribs, spine, and sternum

2) Appendicular skeleton—arms, legs, scapula (shoulder blade), clavicle (collarbone), and pelvis

Bone functions:

--Provide rigid framework against which muscles can pull

--Give shape and structure to the body

--Support and protect delicate internal organs

--Store minerals important to metabolic processes

**Bone marrow is the site of production of RBCs and certain WBCs

Bone structure:

1) The periosteum is a tough membrane covering the bone’s surface.  It contains blood vessels and nerves.

2) Under the periosteium is a hard material called compact bone, which enables the shaft of the long bone to endure impact stress.

3) Compact bone is composed of cylinders of mineral crystals and protein fibers called lamellae.

4) Haversian canal—narrow channel in the center of each mineral cylinder that contains a network of blood vessels.  Several layers of protein fibers wrap around each Haversian canal.

5) Osteocytes are living bone cells embedded within the gaps between the protein layers.

6) Spongy bone—network of connective tissue inside the compact bone

7) Bone marrow—soft tissue; can be red or yellow:

*Red marrow—found in spongy bone, the ends of long bones, ribs, vertebrae, sternum, and pelvis; produces RBCs and certain types of WBCs

*Yellow marrow—fills the shafts of long bones; consists mostly of fat cells and serves as an energy reserve.  Yellow bone marrow can be converted to red marrow.

Fracture—a crack or break in a bone.

If circulation is maintained and the periosteium survives, healing will occur even if the damage to the bone is severe.

Bone development:

Cartilage—strong, flexible connective tissue

Ossification—the process by which cartilage slowly hardens into bone as a result of the deposition of minerals; begins in the 3rd month of fetal development.

Most fetal cartilage is eventually replaced by bone, but some remains between bones (for flexibility) at the end of the nose, in the outer ear, and along the inside of the trachea.

Bone elongation takes place near the ends of the long bones in an area known as the epiphyseal plate—composed of cartilage cells that divide and form columns, pushing older cells toward the middle of the bone.  Bones no longer elongate when bone has replaced all the cartilage in the epiphyseal plate.
JOINTS
Joint—the place where two bones meet

3 kinds of joints:  fixed, semimovable, and moveable

1)  Fixed joints—prevent movement—found in skull
2)  Semi-movable joints—permit limited movement—found in vertebral         column and rib cage
3)  Movable joints—allow wide range of movement

     5 Types:


**Hinge joint—forward and backward movement—elbow
**Ball-and-socket joint—allows upward, downward, forward,      backward and rotational movement—shoulder
**Pivot joint—side to side movement—head (top 2 vertebrae of spine)

**Saddle joint—rotation—base of thumbs
**Gliding joint—allows bones to slide over one another—small bones of feet
Ligaments—tough bands of connective tissue that hold the bones of the joint in place

Synovial fluid—a lubricating substance that helps protect the ends of bones from damage by friction

Arthritis—a term used to describe several types of disorders that cause painful, swollen joints:

1) Rheumatoid arthritis—immune system attacks body tissues (autoimmune), causing the joints to become inflamed, swollen, stiff, and deformed

2) Osteoarthritis—a degenerative joint disease in which the cartilage covering the surface of bone becomes thinner and rougher, allowing bones to rub against each other, causing severe discomfort

MUSCULAR SYSTEM

A muscle is tissue that can contract in a coordinated fashion

3 types of muscle tissues:  skeletal, smooth, & cardiac

1)  Skeletal muscle—responsible for moving parts of the body

--Made up of elongated cells called muscle fibers—contain many nuclei and are striated

--Skeletal muscle fibers are grouped into dense bundles called fascicles

--Voluntary

2)  Smooth muscle—forms muscle layers found in the walls of the  stomach, intestines, blood vessels, and other internal organs


--Non-striated


--Involuntary

3)  Cardiac—makes up the walls of the heart


--Striated


--Involuntary

**Voluntary muscle—contractions can be consciously controlled

**Involuntary muscle—movement cannot be consciously controlled

Muscle fibers consist of myofibrils—bundles of threadlike structures

Myofibrils are made of 2 types of protein filaments:

1) Thick filaments—made of the protein myosin
2) Thin filaments—made of the protein actin
Thin actin filaments are anchored at their endpoints to a structure called the Z line.  The region from one Z line to the next is called a sarcomere—the functional unit of muscle contraction.  When a muscle contracts, myosin filaments and actin filaments interact to shorten the length of the sarcomere.  The force of a muscle contraction is determined by the number of muscle fibers that are stimulated (more activated fibers = greater force of contraction).
Muscular movement of bones:

Muscles are attached to the outer membrane of bone, either directly or by a tough fibrous cord of connective tissue called a tendon.  The point where the muscle attaches to the stationary bone is called the origin.  The point where the muscle attaches to the moving bone is called the insertion.

Most skeletal muscles are arranged in opposing pairs.  One muscle in a pair moves a limb in one direction; the other muscle moves it in the opposite direction.

Flexor—a muscle that bends a joint (ex. biceps)

Extensor—a muscle that straightens a joint (ex. triceps)

Muscle fatigue—the physiological inability of a muscle to contract; a result of a relative depletion of ATP (energy source).

Oxygen debt—temporary lack of oxygen availability; occurs when the circulatory system and the respiratory system are not able to bring in enough oxygen to meet the demands of energy production (after strenuous, sustained exercise)
Oxygen debt leads to an accumulation of metabolic wastes in the muscle fibers; these wastes produce the soreness experienced after prolonged exercise.
The integumentary system, consists of the skin, hair, and nails.

--Acts as a barrier to protect the body from the outside world

--Functions to retain body fluids, protect against disease, eliminate waste products, and regulate body temperature

SKIN
--One of the human body’s largest organs
--Composed of 2 layers:  Epidermis & Dermis

Epidermis—outer layer of skin

--Composed of many sheets of flattened, scaly epithelial cells

--Layers are made of mostly dead cells

--Cells are scraped or rubbed away on a daily basis and are replaced by new cells made in the rapidly dividing lower layers

--Cells of the epidermis are filled with a protein called keratin—gives skin its rough, leathery texture and its waterproof quality

Melanin—brown pigment that determines skin color; produced by cells in the lower layer of the epidermis

--Absorbs harmful UV rays

--Amount produced depends on heredity & length of time of UV radiation exposure

Dermis—inner layer of skin

--Composed of living cells and specialized structures:  sensory neurons, blood vessels, muscle fibers, hair follicles, and glands.

--Sensory neurons—sense conditions and signals from the environment, such as heat and pressure


--Blood vessels—nourish living cells and regulate body temperature

--Muscle fibers—attached to hair follicles; contract and pull hair upright—“Goose bumps”

--Glands—produce sweat (cools the body) and oil (softens skin)

--A layer of fat cells lies below the dermis; these act as energy reserves, add protective layer, and insulate the body against heat loss

Nails and Hair
Nails


--Protect the ends of fingers & toes


--Grow longer as new cells form from nail roots


--Composed primarily of keratin

--Rest on a bed of tissue filled with blood vessels, giving the nails a pinkish color

--Changes in shape, structure, and appearance of nails may indicate disease somewhere in the body (i.e. respiratory or blood disorders)

Hair


--Protects and insulates the body

--Produced by a cluster of cells at the base of deep dermal pits called hair follicles

--Hair shaft is composed of dead, keratin-filled cells

--Glands near follicles secrete oil, which prevents hair from drying out

--Hair color depends on the proportion of melanin in the hair shaft; it is influenced by hereditary factors
Glands
Exocrine glands—release secretions through ducts; 2 main types:

1)  Sweat glands—release excess water, salts, and urea


2)  Oil glands—secrete a fatty substance known as sebum
**Sebum coats skin surface and hair shafts, preventing excess water loss and lubricating and softening the skin and hair.  Sebum is also mildy toxic to some bacteria.

Acne—results when ducts of oil glands become clogged with excessive amounts of sebum, dead cells, and bacteria
