Unit IV- B – Transport, Blood and Immunity, Locomotion


Unit Outline
III.  Support and Locomotion - Chapter 13

                              A.  Adaptations for Locomotion – being able to move oneself from place to place (being motile as opposed to being stationary, or sessile)

                                          1.  Advantages of Locomotion

                                               a. ease of food acquisition

                                               b. acquisition of suitable living environment

                                               c. escape enemies or seek shelter

                                               d. mating and reproduction

                                          2. basis for nearly all protist and animal movement is  contractile proteins, proteins that can change in length            

                                          3.  Muscles and Skeletons

                                               a. muscles exert force when they contract or shorten

                                               b. muscles move the parts of skeletons to which they are attached

                                               c. external skeletons, exoskeletons, are composed of hard parts that encase soft parts and may be made of calcium compounds, or a tough, lightweight, carbohydrate called chitin; they are not made of living cells, cannot grow, must be shed or molted as they body of the animal grows; while molting the soft parts of the animal is unprotected

                                              d. internal skeletons, endoskeletons, are made of bone and cartilage, do not protect the animal as well as an exoskeleton, but can grow along with the rest of the animal                                          

                                          3.  Locomotion in Protists

                                              a. Pseudopods are temporary projects of the cell surfaces producing ameboid movement in which the more fluid central part of the cytoplasm (endoplasm) flows forward through the center of the projection, at the tip it spreads out and changes into a firmer less fluid ectoplasm which travels backward along the sides of the cell until it changes back into endoplasm; energy comes from the breakdown of ATP to ADP

                                               b. Cilia and Flagella are hair-like projections from the cell surface; there are many cilia or 1 or 2 flagella; cilia move in a rhythmic oar-like fashion and are connected to a system of tiny fibers at their bases which cause the cilia to move in the right order; flagella move in a whip-like fashion

                                           4.  Locomotion in Hydra – tends to stay in one place but has cells specialized for contraction, and can glide along its base because of mucus-secreting cells and ameboid cells; quick movement is accomplished by somersaulting, bending tentacles over and fastening them to an object.

                                            5.  Locomotion in Annelid Worms – uses two layers of muscle to burrow through soil, outer circular muscles contract making worm thin and long, inner longitudinal muscles contract making the body short and thick; setae, short bristles, assist in movement and anchoring worm.

                                             6. Locomotion in Insects – chitonous exoskeleton is divided into plates separated from each other by flexible joints which allow for freedom of movement; body is divided into three major regions – the head, thorax, and abdomen, with jointed legs attached to the thorax; muscles work in pairs, when one contracts, the other relaxes (antagonistic) and are attached to the plates of chitin; wings move due to changing shape of thoracic body wall    

                              B.  Human Musculoskeletal System

                                          1.  Bones and Cartilage

                                                a. Bone is connective tissue that is hard and inflexible; made of living bone cells, connective tissue fibers and inorganic compounds; active tissue old cells constantly being destroyed and replaced with new cells; bones serve several purposes

                                                    i. sites of attachment for skeletal muscles, serve as levers to make body parts move

                                                   ii. give body general shape and support body structures

                                                  iii. protect delicate internal organs

                                                  iv. storage places for minerals such as calcium and phosphorus

                                                   v. red blood cell and some white blood cell production

                                                b. Structure

                                                    i. collagen, a very strong protein material is a basic component

                                                   ii. osteoblasts secrete collagen and certain polysaccharides

                                                  iii. collagen fibers bound together by cementing polysaccharides with precipitated crystal calcium phosphate embedded causing the hardness and heaviness of the bone; osteoblasts become trapped in small cavities and form the bone cells, osteocytes, arranged in a series of smaller and smaller circles with a common center

                                                   iv. cavity in the center called the Haversian canal which contains blood vessels and nerves, with canals connecting the osteocytes with each other and to the Haversian canal

                                                    v. if a bone is broken, osteocytes become active, producing new bone tissue

                                                   vi. outside of bone, except at the ends, is covered by a toucgh membrane called the periosteum which makes new bone for growth and repair, is the site of muscle attachment, and contains blood vessels and nerves that enter the bone

                                                  vii. compact bone and spongy bone differ in density and strength

                                                 viii. some bones are hollow and like the spaces in spongy bone are filled with marrow, which is either red, producing rbc’s, platelets, and some wbc’s, or yellow which is composed of fat cells

                                              c. Cartilage is a connective tissue that bends easily, giving support while allowing some bending motion particularly at joints and cushions against impact and pressure

                                              d. embryonic skeleton is cartilage that slowly changes to bone in a process called ossification

                                          2.  Human Skeleton

                                               a. axial skeleton 

                                                  i. skull – cranium (houses brain), facial, jaw bones

                                                 ii. spinal column (backbone) – 23 vertebrae separated from each other by disks of cartilage

                                                iii. ribs – fastened at the back to the upper vertebrae and at the front of the breastbone, or sternum

                                                 iv. chest cavity is formed by the sternum tibs and backbone and contains the heart and lungs

                                                 b. appendicular skeleton – arms, leg bones, pectoral girdle (shoulder blades [scapula] and collar bones [clavicle]) which connects the arms to the spine, and the pelvic girdle (hip bones) which connects the legs to the spine

                                                 c.  joints - a point in the skeleton where bones meet

                                                      i. immovable – bones are tightly fitted together

                                                     ii. hinge – permit back and forth motion

                                                    iii. ball-and-socket – allow movement in all directions

                                                     iv. pivot – aloow side-to-side as well as up-and-down movement

                                                   v. gliding – some bending and twisting

                                                  vi. ligaments hold bones together

                                                 vii. sinovial fluid acts as a lubricant, reducing friction   

                                          3.  Skeletal Muscles (striated, voluntary)

                                               a. used in locomotion and all other voluntary movement

                                               b. cells fuse together forming individual muscle fibers, fibers are bound together by connective tissue

                                               c. appear striped or striated microscopically, showing alternating bands of light and dark

                                               d. each fiber is actually made up of smaller fibers called myofibrils
                                               e. each myofibril is made of a thick (myosin) and a thin (actin) protein filament

                                               f. sliding filament theory says that the muscle fibers shorten when the actin slides over the myosin, energy supplied by ATP produced in the mitrochondria of the muscle fibers

                                          4.  Voluntary Movement

                                                a. started and coordinated by impulses from the brain and spinal cord under conscious control

                                                b. skeletal muscles fastened to bones by tendons which pull on the bones resulting in the bones acting a levers

                                                c. pull results from muscle contraction only therefore antagonistic pairs are needed to work in opposite ways as flexors and extensors
                                                d. brain keeps muscles partly contracted while conscious; muscle tone keeps muscles ready for contraction and maintains posture

                                          5.  Smooth Muscle (involuntary)

                                               a. found in walls of digestive organs, arteries and veins, diaphragm, and in other internal organs

                                               b. not under conscious control

                                               c. long cells, which overlap to form sheets, rather than bundles

                                           6. Cardiac Muscle (heart only)

                                                a. individual cells, each with a single nucleus

                                                b. form a branching, interlocking network


