Basic Review Sheet for BIOL 203 Final Exam

Note : this is simply a compilation of the lecture objectives found in the lecture notes book
Introduction

· Define anatomy and discuss its subdivisions (gross anatomy, regional anatomy, systemic anatomy, microscopic anatomy, cytology, histology, developmental anatomy, embryology, fetology, anatomic pathology, radiographic anatomy, x-ray, CT, MRI, PET, ultrasound)

· Define physiology and its relationship with anatomy (complementarity of structure and function)

· Discuss the basic plan of the human body and define the following terms : chemical level, cellular level, tissue level, organ level, organ system level, organismal level

· Identify the 11 organ systems of the human body and discuss their composition and function(s)

· Define homeostasis and discuss how it is affected by negative feedback and positive feedback mechanisms

· Discuss the following basic components of a control mechanism : control center, set point, receptor, afferent pathway, efferent pathway and effector

· Describe the anatomical position

· Differentiate between directional terms and apply them to a given human situation (anterior/posterior, dorsal/ventral, superior/inferior, cranial/caudal, medial/lateral, proximal/distal, superficial/deep, external/internal)

· Differentiate between regional terms and apply them to a given situation (axial, appendicular, cervical, thoracic, lumbar, sacral, plantar, palmar, axillary, inguinal, arm (brachial), forearm (antebrachial), femoral (thigh), crural (leg), nasal, oral, cephalic, frontal, gluteal, popliteal, mammary, antecubital, carpal, pubic, patellar, tarsal, optic, occipital, olecranal, peroneal, perineal, abdominal, digital, pedal, buccal (cheek), umbilical (naval), coxal (hip), sural (calf), calcaneal, hallux, mental, sternal, scapular, manus, pollex, acromial)

· Differentiate between the following terms and apply them to human situations (frontal/coronal plane, transverse/horizontal plane, sagittal (mid and para) plane)

· Locate the following body cavities and identify the organs found there (dorsal (spinal, vertebral, cranial), ventral (thoracic, abdominopelvic))

· Define the following terms and discuss their structure and location (mediastinum, pleural membranes (parietal and visceral), pleural cavity, pericadium (parietal and visceral), pericardial cavity, peritoneum (parietal and visceral) and peritoneal cavity)

· Locate the following abdominopelvic regions (right and left hypochondriac, right and left lumbar, right and left iliac/inguinal, epigastric, umbilical, hypogastric/pubic)

· Locate the following abdominopelvic quadrants (right upper quadrant, right lower quadrant, left upper quadrant, left lower quadrant)

Cells and Tissues

· Discuss the extracellular environment and its composition

· Discuss the mechanisms used by cells to adhere to each other and to adhere to components of the extracellular environment

· Describe how the processes of contact signaling, chemical signaling and electrical signaling are used by body cells to communicate with each other

· Define the term “membrane potential” and discuss how voltages are generated and maintained across the plasma membranes of excitable and non-excitable cells

· Define the terms tissue and histology and give the four tissue types found in the body

· Discuss the location, structure, functions, specializations and properties of epithelial tissues

· Differentiate between the epithelial tissues with regard to structure and function (simple squamous, simple cuboidal, simple columnar, stratified squamous, stratified cuboidal, stratified columnar, transitional, pseudostratified)

· Define gland and differentiate between exocrine and endocrine glands with respect to structure and function

· Differentiate between the structural and functional classes of multicellular exocrine glands

· Discuss the location, structure, functions, specialization and properties of connective tissues

· Differentiate between the connective tissues with regard to structure and function (mesenchyme, loose/areolar, adipose, reticular, dense regular, dense irregular, elastic fibrous, hyaline cartilage, elastic cartilage, fibrocartilage, bone, blood)

· Differentiate between the serous and mucous membranes with regard to structure, function and location

· Discuss how tissues respond to injury, using specific terms (growth factor, inflammation, organization, regeneration, fibrosis). Identify variable that influence the outcome of the repair process

Skin

· List the components of the integumentary system and discuss its functions

· Describe the structure, location and functions of the epidermis

· Describe the structure, location and functions of the dermis

· Describe the structure, location and functions of exteroceptors (free/dendritic nerve endings, root hair plexus, Meissner’s corpuscle, Pacinian corpuscle, Krause’s end bulbs, Ruffini’s corpuscle)

· Discuss the structure, functions and locations of epidermal derivatives (hair, hair follicles, nails, sudoriferous glands, sebaceous glands)

· Define metabolic rate and basal metabolic rate and identify the factors that influence their values

· Define radiation, conduction, convection and evaporation and apply them to heat loss mechanisms of the body

· Identify heat loss mechanisms and heat gain mechanisms and discuss how the hypothalamus integrates these activities for the purpose of thermoregulation

· Differentiate between heat stroke and heat exhaustion with regard to cause and symptoms

· Define fever and identify the stages of a fever, symptoms, and underlying pathology

· Differentiate between superficial partial thickness burns, deep partial thickness burns and full thickness burns with respect to the extent of damage, effects, symptoms and degree of regeneration

· Discuss certain disorders of the skin with respect to cause(s) and pathology (basal cell carcinoma, squamous cell carcinoma, malignant melanoma, furuncle, carbuncle, fever blister, contact dermatitis, decubitus ulcer, epidermolysis bullosa, impetigo, psoriasis, vitiligo, acne vulgaris)

Skeletal System

· Discuss the components and function of the skeletal system

· Discuss the classification of bones; given any bone, place it in its proper class

· Discuss bone structures and their functions (diaphysis, epiphysis, osteoclast, osteoblast, osteocyte, articular cartilage, periosteum, medullary cavity, yellow marrow, endosteum, Sharpey’s fibers, red marrow, compact bone, epiphyseal line, diploë, spongy/cancellous bone, nutrient foramen)

· Identify or describe the structure and function of cancellous (spongy) bone and compact bone tissue, using particular terms (Volkmann’s canal, Haversian canal, Haversian system/osteon, lamella, lacuna, osteocyte, canaliculi, trabecula, lamellar bone)

· Discuss the chemical composition of bone extracellular matrix; compare the role of collagen and hydroxyapatite in contributing to bone strength

· Define osteogenesis and describe the stages and structures of bone formation and growth, including intramembranous and endocondral ossification

· Differentiate between longitudinal bone growth and appositional gone growth and discuss the factors which regulate the growth of bones in youth

· Discuss the process of bone remodeling in the adult and how it is regulated by chemical and mechanical forces

· Differentiate between different types of fractures (simple, compound, comminuted, compression, depression, impacted, spiral, greenstick)

· Trace the healing of a fracture through its stages (hematoma, fibrocartilaginous callus, bony callus, remodeled fracture)

· Discuss the characteristics of particular bone disorders (osteoporosis, osteomalacia, rickets, Paget’s disease)

· Define articulation and discuss functional and structural classification schemes for the joints of the body; place any joint of the body into its appropriate class (functional – synarthrosis, diarthrosis, amphiarthrosis; structural – fibrous, cartilaginous, synovial)

· Differentiate between structural components of a synovial joint with regard to location, structure and function(s) (joint cavity, articular capsule, synovial fluid, reinforcing ligaments, synovial membrane, articular cartilage, articular disc/meniscus)

· Discuss the structure, function and location of bursae and tendon sheaths

· Differentiate between terms used for planes of joint motion (uniaxial, biaxial, multiaxial, nonaxial)

· Differentiate between terms used for joint movement (flexion/extension, hyperextension, plantar flexion, dorsiflexion, abduction/adduction, rotation, circumduction, supination/pronation, inversion/eversion, protraction/retraction, elevation/depression, opposition)

· Differentiate between types of synovial joints with regard to structure, function and location (plane, condyloid (ellipsoid), hinge, saddle, pivot, ball and socket)

· Distinguish between particular joint disorders (sprain, dislocation, bursitis, tendonitis, osteoarthritis, rheumatoid arthritis, gouty arthritis)

Muscle System

· Discuss the functions of the muscular system, and describe the properties of muscle tissue

· Compare cardiac, smooth and skeletal muscle with regard to location, structure, usual stimulation and function

· Differentiate between the structure, function and location of components of skeletal muscle (endomysium, epimysium, perimysium, aponeurosis, muscle fiber, fascicle, tendon, raphe, origin, insertion, deep fascia)

· Differentiate between the structure, function and location of the component of a skeletal muscle cell (myofibrils, I band, A band, Z line, sarcomere, H zone, thin myofilament, thick myofilament, myosin, actin, troponin, tropomyosin, T-tubule, myoglobin, sarcolemma, sarcoplasm, sarcoplasmic reticulum, terminal cisterna, triad, titin)

· Discuss the events that occur when a motor neuron excites a muscle fiber, using specific terms (neuromuscular junction, action potential, acetylcholine, acetylcholinesterase, acetylcholine receptors, motor end plate, synaptic vesicles, synaptic cleft)

· Describe the role of the following in muscle fiber contraction (sliding filament theory) : calcium ion, actin, myosin, troponin, ATP, tropomyosin, T-tubules, sarcoplasmic reticulum, cross bridge

· Define motor unit and describe how recruitment of motor units influences the precision of muscle contraction

· Differentiate between terms used to describe the contraction of skeletal muscle, discussing the underlying physiology and the type of movement caused (twitch, graded muscle contraction, multiple motor unit summation, wave summation, incomplete tetanus, complete tetanus, treppe)

· Differentiate between isotonic and isometric contractions (concentric and eccentric)

· Identify the sources of energy for muscle contraction, including ATP and creatine phosphate

· Define muscle fatigue and oxygen debt
· Discuss the factors that affect the force, velocity and duration of muscle contraction

· Discuss the smooth muscle with regard to structure, mechanism of contraction and regulation of contraction

· Compare the properties of single unit smooth muscle and multiunit smooth muscle

· Define level, fulcrum, effort and load and compare the 3 classes of levels on the basis of placement of fulcrum, effort and load, then apply the level concept to skeletal muscles, joints and bones in the human body

· Define terms related to skeletal muscle interaction (prime mover, antagonist, synergist, fixator)

· Identify the etiology, pathology and symptoms of muscle disorders (atrophy, cramps, muscular dystrophy, myasthenia gravis)

· Origins/insertions/actions of muscles on “flash cards”

Nervous System

· Describe the functions of the nervous system

· Discuss nervous system organization, including subdivisions (CNS (brain, spinal cord), PNS (spinal nerves, cranial nerves), afferent division, efferent division, somatic division, autonomic division)

· Discuss the functions of the supporting cells of the nervous system (astrocytes, microglia, ependymal cells, Schwann cells, oligodendrocytes, satellite cells)

· Describe the function of a neuron and its special characteristics

· Discuss the structure, location and function(s) of neuron components (cell body, neurofilaments, dendrites, axon, axon hillock, axon collateral, telodendria/boutons/axon terminals, myelin sheath, axolemma, neurilemma, node of Ranvier)

· Define nucleus and  ganglia as they are applied to the nervous system

· Define tract and nerve are they are applied to the nervous system

· Discuss the structural and functional classification of neurons (structural – unipolar, bipolar, multipolar, functional – afferent, efferent, association/interneuron)

· Discuss the anatomy and classification of a nerve (endoneurium, perineurium, fascicle, epineurium, sensory nerve, motor nerve, mixed nerve)

· Discuss electrophysiology under specific conditions (resting membrane potential, action potential – depolarization, repolarization, hyperpolarization; graded potential – receptor potential, postsynaptic potential)

· Discuss how action potentials of propagated, and define the all or none principle as it applies to neurons; identify factors that determine the propagation velocity

· Differentiate between electrical and chemical synapses

· Discuss the structure and function of a chemical synapse (neurotransmitters, synaptic vesicles, synaptic cleft, presynaptic neuron, postsynaptic neuron, postsynaptic receptors, termination of neurotransmitter effects)

· Compare the events that occur at excitatory and inhibitory synapses, and define IPSP and EPSP
· Discuss terms related to the integration of synaptic events (temporal summation, spatial summation, presynaptic inhibition, neuromodulation, convergence, divergence)

· Discuss how neurotransmitters are classified according to their chemical structure and function

· Discuss the structure, function and location of the following areas of the brain

· Cerebrum – gyrus, sulcus, fissure, longitudinal fissure, central sulcus, frontal lobe, parietal lobe, occipital lobe, parieto-occipital sulcus/fissure, lateral fissure/sulcus, temporal lobe, insula (island of Reil), precentral gyrus, postcentral gyrus, cerebral nuclei (basal nuclei), cerebral cortex (motor areas, sensory areas, association areas), cerebral medulla (commissures, association tracts, projection fibers)

· Diencephalon – thalamus, hypothalamus, epithalamus

· Brain stem – midbrain (cerebral aqueduct, superior colliculi, inferior colliculi, substantia nigra, red nucleus, reticular formation, cerebral peduncles, superior cerebellar peduncles), pons (pneumotaxic center, apneuristic center, middle cerebellar peduncles), medulla oblongata (pyramids, inferior cerebellar peduncles, vital reflex centers, non-vital reflex centers)

· Cerebellum – cerebellar hemispheres, vermis, arbor vitae

· Limbic system

· Reticular activating system

· Ventricles (lateral, third, fourth)

· Identify the cranial meninges and discuss their function, location and composition

· Discuss the function, composition and production of cerebrospinal fluid. Indicate its normal pathway of circulation through the CNS

· Discuss the structure, function and location of the spinal cord (conus medullaris, filum terminale, cervical enlargement, lumbar enlargement, denticulate ligaments, cauda equina, anterior median fissure, posterior median fissure/sulcus, gray commissure, posterior horn, anterior horn, lateral horn, dorsal root, ventral root, dorsal root ganglion, posterior funiculus, anterior funiculus, lateral funiculus)

· Identify the spinal meninges and discuss their function, location and structure

· Discuss the location and function of the sensory (ascending) and motor (descending) tracts (spinothalamic, spinocerebellar, corticospinal)

· Define reflex and list the components of a typical reflex arc

· Differentiate between the types of reflexes (spinal vs. cranial, inborn/innate vs. acquired, somatic vs. autonomic, stretch, flexor (withdrawal), crossed extensor)

· Discuss the location and function(s) of cranial nerves

· Discuss spinal nerve anatomy (ventral root, dorsal root, dorsal root ganglion, ventral ramus, dorsal ramus, nerve plexus)

· Describe the location of the nerve plexuses, identify their major nerves and the areas served by those nerves

· Differentiate between somatic and autonomic nervous system with regard to structure and function

· Differentiate between the sympathetic and parasympathetic nervous system with regard to overall structure, location of the preganglionic and postganglionic neurons, names and location of ganglia

· Differentiate between cholinergic and adrenergic fibers with regard to the neurotransmitter released, location in the ANS and receptors utilized

· Indicate the effects of the SNS and/or PNS on specific body tissues (iris of the eye, digestive glands, sweat glands, adrenal glands, heart muscle, coronary vessels, lungs, digestive tract muscle, liver, blood vessels)

Endocrine System

· Discuss the functions of the endocrine system

· Define hormone and target organ, and identify the chemical classes of hormones

· Discuss how the synthesis and secretion of hormones is controlled by particular factors (hormonal, humoral, neural stimuli)

· Discuss the anatomical and physiological relationship between the hypothalamus and the pituitary gland

· Identify the source, target organ(s) and effects of the following hormones

· Adenohypophyseal hormones – FSH, PRL, GH, TSH, LH, ACTH

· Neurohypophyseal hormones – OT, ADH

· Thyroid hormones – TH (T3 and T4)

· Parathyroid hormones – PTH

· Pancreatic hormones – insulin, glucagon

· Adrenal hormones – mineralocorticoids (aldosterone), glucocorticoids (cortisol), gonadocorticoids (androgens, estrogen), epinephrine, NE

