
INTRODUCTION 

 List the six levels of structural organization. 

 List the four fluid compartments of the human body. 

 List the three components of a homeostatic feedback loop. 

 Differentiate between positive and negative feedback loops. 

 List the five planes used to divide the body. 

 Understand and define the following directional terms: superior, inferior, anterior, 
posterior, medial, lateral, dorsal, ventral, intermediate, ipsilateral, contralateral, 
proximal, distal, superficial, and deep. 

 List the three cavities of the body and the organs and fluids contained in each. 

 List the nine abdominopelvic regions and the demarcations for each. 
 

CELLULAR ANATOMY AND PHYSIOLOGY 

 Understand the fluid mosaic model of the phosopholipid bilayer of the plasma 
membrane. 

 Explain the functions of the following membrane proteins: integral (channels, carriers, 
and receptors), peripheral  (structural, enzymes and linkers), and glycoproteins. 

 Differentiate among the following transport processes for molecular substances across 
the plasma membrane: simple diffusion, channel mediated facilitated diffusion, carrier 
mediated facilitated diffusion, primary and secondary active transport, osmosis 

 Differentiate among the following transport processes for macromolecules into, out of, 
or through the cell: endocytosis, receptor mediated endocytosis, phagocytosis, 
pinocytosis, and transcytosis. 

 List the functions and locations of the following cellular organelles: cytoskeleton 
(microfilaments, intermediate filaments, and microtubules), centrosome, cilia and 
flagella, ribosomes, endoplasmic reticulum (smooth and rough), Golgi complex, 
lysosomes, perioxisomes, proteosomes, and mitochondria. 

 Describe the structure and components of the nucleus and functions of each. 

 List and explain the steps of DNA replication, transcription, and translation. 

 List and explain the phases  of mitosis and meiosis. Understand the difference between 
diploid and haploid cells. 
 

TISSUE ANATOMY AND PHYSIOLOGY 

 List the four basic tissue types in the body. 

 List the four primary germ layers and the tissues they give rise to in the adult. 

 Explain the location and function of the following cell junctions: tight junctions, 
adherens junctions, desmosomes, hemidesmosomes, and gap junctions. 

 Give the location and function of the following epithelia: 
o simple epithelia 

 simple squamous epithelia 
 simple cuboidal epithelia 
 simple columnar epithelia (ciliated and non-ciliated) 
 pseudostratified columnar epithelia (ciliated and non- ciliated) 



o stratified epithelia 
 stratified squamous epithelia 
 stratified cuboidal epithelia 
 stratified columnar epithelia 
 transitional epithelia 

 Give the location and function of the following connective tissues: 
o embryonic connective tissue 

 mesenchyme 
 mucous connective tissue 

o mature connective tissue 
 loose connective tissue 

 areolar connective tissue 

 adipose tissue 

 reticular connective tissue 
 dense connective tissue 

 dense regular connective tissue 

 dense irregular connective tissue 

 elastic connective tissue 
o cartilage 

 hyaline cartilage 
 fibrocartilage 
 elastic cartilage 

o bone 
o liquid connective tissue 

 blood 
 lymph 

 Describe the classification and location of the following membranes: 
o epithelial 

 mucous membranes 
 serous membranes 

 pleura 

 pericardium 

 peritoneum 
 cutaneous membranes 

o synovial 

 Give the location and function of the following muscle tissues: 

 skeletal 

 cardiac 

 smooth 

 Describe the structural features and functions of the portions of a neuron and 
supporting neuroglial tissues. 
 

INTEGUMENTARY SYSTEM 

 List the five layers of the epidermis in thick skin and the mitotic activity in each. 



 Describe the functions of the following epidermal cells: keratinocytes, melanocytes, 
Langerhans cells, and Merkel cells. 

 Describe the two layers of the dermis. 

 Describe the function and products of the following glands: sebaceous, eccrine sweat 
glands, apocrine sweat glands, and ceruminous glands. 

 Explain the integumentary system’s function in the following processes: 
thermoregulation, reservoir for blood, immunological protection, protection against uv 
radiation, cutaneous sensations, excretion and absorption, synthesis of vitamin D 

SKELETAL SYSTEM 

 MICROSCOPIC ANATOMY 

 List and describe the function of the four principle cells of bone tissue: osteogenic, 
osteoblast, osteocytes, and osteoclasts. 

 Describe the differences between compact (Haversian) and spongy (trabecular/ 
cancellous) bone and their locations. 

 Describe the difference between intramembranous and endochondral ossification, with 
emphasis placed on primary and secondary ossification sites. 

 List the four zones of the epiphyseal plate, and the cellular activity found in each. 
Explain the consequences of premature and delayed development of the epiphyseal 
line. 

 Explain the interaction of parathyroid hormone and calcitonin in regulating blood 
calcium concentration. 

 Identify the portions of a typical long bone: diaphysis, proximal and distal epiphyses, 
metaphyses, articular cartilage, periosteum, endosteum, and medullary cavity. 

 GROSS ANATOMY:  AXIAL SKELETON 

 List and identify the bones of the axial skeleton: skull, auditory ossicles, hyoid bone, 
vertebral column, sternum, and ribs. 

 The skull consists of 22 bones: 8 cranial (neurocranial) bones and 14 facial 
(viscerocranial) bones. List and identify each. 

 List and identify the bones which form the floor and walls of the nasal cavity and the 
bones (and cartilage) which form the nasal septum. 

 List and identify the seven (7) bones which form the orbit of the eye. 

 Give the location of and the structures passing through the following foramen/ 
foramina:  

carotid foramen foramen magnum 
optic foramen 

hypoglossal foramen mandibular foramen 
foramen ovale 

infraorbital foramen mastoid foramen 
foramen rotuntum 

jugular foramen mental foramen 
stylomastoid foramen 

foramen lacerum olfactory foramen 
supraorbital foramen 

 



 List the bones of the skull which contain paranasal sinuses. 

 List and identify the four (4) major cranial sutures and the six (6) fontanels that are 
formed at the intersections of each suture. 

 Identify and give the function(s) of the hyoid bone. 

 Distinguish among the five (5) types of vertebrae and give distinguishing characteristics 
of each: cervical (7), thoracic (12), lumbar (5), sacral (5 fused), and coccygeal (4 usually 
fused). 

 Define kyphosis, lordosis, and scoliosis. 

 Identify the parts of a typical vertebra: body, vertebral arch (pedicle and lamina), and 
processes (spinous, transverse, superior articular and inferior articular). 

 Identify the following parts of the sacrum and their correlates in the typical vertebrae: 
1) base of the sacrum, 2) superior articular process/ facet, 3) anterior sacral 
promonotory, 4) anterior and posterior sacral foramen, 5) transverse lines, 6) sacral 
canal and sacral hiatus, 7) median sacral crest, and 8) lateral sacral crests. 

 Identify the three portions of the sternum. 

 Distinguish among the three types of ribs: true (vertebrosternal), false 
(vertebrochondral), and floating (vertebral). 

 GROSS ANATOMY: APPENDICULAR SKELETON 

 List and identify the bones of the appendicular skeleton: pectoral girdles, bones of the 
upper extremity, pelvic girdle, bones of the lower extremity. 

 Identify these structures of the clavicle: acromial end, sternal end, conoid tubercle, 
anterior curvature, posterior curvature 

 Identify these structures of the scapula: 1) acromion, 2) coracoid process, 3) spine, 4) 
glenoid cavity, 5) supraspinous, infraspinous, and subscapular fossa, 6) scapular notch, 
7) superior and inferior angle, and 8) superior, medial (vertebral), and lateral (axillary) 
borders. 

 Identify these structures of the humerus: 1) greater and lesser tubercles, 2) surgical and 
anatomical neck, 3) intertubercular sulcus (groove), 4) deltoid tuberosity, 5) radial, 
coronoid, and olecranon fossa, 6) medial and lateral epicondyles, 7) capitulum, and 8) 
trochlea. 

 Identify these structures of the ulna: 1) olecranon, 2) trochlear notch, 3) coronoid 
process, 4) radial notch, 5) ulnar tuberosity, 6) head of the ulna, and 7) styloid process. 

 Identify the structures of the radius: 1) head, 2) neck, 3) radial tuberosity, 4) articulation 
points for scaphoid and lunate, 5) ulnar notch, and 6) styloid process. 

 Identify the eight (8) carpal bones: scaphoid, lunate, triquetrum, pisiform, trapezium, 
trapezoid, capitate, hamate. 

 Identify the five (5) metacarpals, and the proximal, middle, and distal phalanges (of the 
hand). 

 Identify the bones of the pelvic girdle and associated markings: 
o Ilium: 1) anterior, inferior, and posterior gluteal lines, 2) iliac spines: anterior 

superior (ASIS), anterior inferior (AIIS), posterior superior (PSIS), and posterior 
inferior (PIIS), 3) iliac crest, 4) ala, 5) iliac tuberosity and auricular surface, 6) arcuate 
line, and 7) greater sciatic notch. 

o Ischium: 1) ischial spine, 2) lesser sciatic notch, 3) ischial tuberosity, and 4) ramus of 
the ischium. 



o Pubis: 1) pectineal line, 2) superior and inferior rami of the pubis, 3) pubic tubercle, 
and 4) pubic crest. 

 Identify the following: acetabulum, pubic symphysis, obturator foramen, and pelvic 
brim. 

 Describe the division of the pelvic girdle into false and true pelves. 

 Compare the principle differences between male and female pelves. 

 Identify the structures of the femur: 1) head, 2) neck, 3) greater and lesser trochanter, 
4) intertrochanteric line and crest, 5) gluteal tuberosity, 6) line aspera, 7) lateral and 
medial epicondyles, 8) lateral and medial condyles, and 9) intercondylar fossa. 

 Identify the structures of the tibia: 1) lateral and medial condyles, 2) tibial tuberosity, 3) 
anterior border (crest), 4) medial malleolus, and 5) fibular notch. 

 Identify the structures of the fibula: 1) head, and 2) lateral malleolus. 

 Identify the seven (7) tarsal bones: talus, calcaneus, navicular, 3rd cuneiform, 2nd 
cuneiform, 1st cuneiform, and cuboid. 

 Identify the five (5) metatarsals, and the proximal, middle, and distal phalanges (of the 
foot). 

JOINTS 

 Using the structural classification of joints, differentiate among fibrous, cartilaginous, 
and synovial joints. 

 Using the functional classification of joints, differentiate among synarthroses, 
amphiarthroses, and diarthroses. 

 Describe the structure and function of the three types of fibrous joints: sutures, 
syndesmoses, and interosseous membranes. 

 Describe the structure and function of the two types of cartilaginous joints: 
synchondroses and symphyses. 

 Describe the structure of synovial joints, using the following terms: articular cartilage, 
articular capsule (outer fibrous and inner synovial), synovial fluid, and accessory 
ligaments and articular discs. 

 Describe the types of movements that can occur at synovial joints: 
o Gliding 
o Angular 

 flexion/ extension 
 lateral flexion 
 hyperextension 
 abduction/ adduction 
 circumduction 

o Rotation 
o Special 

 elevation/ depression 
 protraction/ retraction 
 inversion/ eversion 
 dorsiflexion/ plantar flexion 
 supination/ pronation 
 opposition/ reposition 

 Describe the six (6) subtypes of synovial joints and give an example of each: planar, 
hinge, pivot, condyloid, saddle, and ball and socket. 



 Describe six (6) factors that determine type and range of motion (ROM) at synovial 
joints. 

 List the articular components, classification, and movements of the following joints: 

Axial Skeleton Joints Appendicular Skeleton Joints 

suture sternoclavicular 

atlanto- occipital acromioclavicular 

atlanto- axial radioulnar 

intervertebral radiocarpal 

vertebrocostal intercarpal 

sternocostal carpometacarpal 

lumbrosacral metacarpophalangeal/ metatarsophalangeal 

 interphalangeal 

 sacroiliac 

 pubic symphysis 

 tibiofibular 

 talocrural 

 intertarsal 

 tarsometatarsal 

 
  



 Describe the anatomical components of the temporomandibular joint (TMJ) and explain 
the movements that occur at this joint: 
o anatomical components: 1) articular disc (meniscus), 2) articular capsule, 3) lateral 

ligament, 4) sphenomandibular ligament, and 5) stylomandibular ligament 

 Describe the anatomical components of the humeroscapular or glenohumeral  joint and 
explain the movements that occur at this joint: 
o anatomical components: 1) articular capsule, 2) coracohumeral ligament, 3) 

glenohumeral ligament, 4) transverse humeral ligament, 5) glenoid labrum, and 6) 
bursae 

 Describe the anatomical components of the elbow joint and explain the movements 
that occur at this joint: 
o anatomical components: 1) articular capsule, 2) ulnar collateral ligament, and 3) 

radial collateral ligament 

 Describe the anatomical components of the coxal (hip) joint and explain the movements 
that occur at this joint: 
o anatomical components: 1) articular capsule, 2) iliofemoral ligament, 3) 

pubofemoral ligament, 4) ischiofemoral ligament, 5) ligament of the head of the 
femur, 6) acetabular labrum, and 7) transverse ligament of the acetabulum 

 Describe the anatomical components of the tibiofemoral (knee) joint and explain the 
movements that occur at this joint: 
o anatomical components: 1) articular capsule, 2) medial and lateral patellar 

retinacula, 3) patellar ligament, 4) oblique popliteal ligament, 5) arcuate popliteal 
ligament, 6) tibial collateral ligament, 7) fibular collateral ligament, 8) intracapsular 
ligaments (anterior cruciate ligament (ACL) and posterior cruciate ligament (PCL)), 9) 
articular discs/ menisci (medial meniscus and lateral meniscus), and 10) bursa 
(prepatellar, infrapatellar, and suprapatellar bursa). 

 

MUSCULAR SYSTEM 

 MICROSCOPIC ANATOMY 

 Compare and contrast the three types of muscle in terms of microscopic anatomy, 
location, and neurohumoral (somatic vs. autonomic) control.  

 Define the four basic properties of muscular tissue: electrical excitability, contractility, 
extensibility, and elasticity. 

 Differentiate among epimysium, perimysium, endomysium, and sarcolemma.  

 Describe the location and function of the following skeletal muscle fiber proteins: 1) 

myosin, 2) actin, 3) troponin, 4) tropomyosin, 5) titin, 6) - actinin, 7) myomesin, and 8) 
dystrophin. 

 Describe the location and function of the subcellular components of a skeletal myocyte: 
neuromuscular junction (NMJ), T tubules, sarcoplasmic reticulum, calcium release 
channels, calcium active transport pumps, mitochondria, nuclei, and myoglobin. 

 PHYSIOLOGY: CONTRACTION 

 Diagram the components of the sarcomere, labeling skeletal muscle fiber proteins: 1) Z 
discs, 2) A bands, 3) I bands, 4) H zone, and 5) M line. 



 Explain the sliding filament mechanism of muscle contraction, with reference to changes 
in sarcomere, A band, I band, and H zone length. 

 Explain the steps of excitation- contraction coupling, from neurotransmitter release 

from an  motor neuron through tension generation in skeletal muscle. 

 Explain the length- tension relationship, optimal length (lo), and active, passive, and total 
tension. 

 Describe the three metabolic pathways for ATP generation in skeletal muscle. Compare 
aerobic and anaerobic metabolism. 

 Explain tension generation in skeletal muscle as a function of motor unit recruitment. 

 Explain how changes in motor neuron firing frequency cause a twitch, unfused tetanus, 
and a fused tetanus. 

 Define: an isometric contraction, a concentric isotonic contraction, and an eccentric 
isotonic contraction.  

 PRINCIPLE SKELETAL MUSCLES 

 Identify the origin, insertion, and action of the muscles listed in Appendix 1. 

NERVOUS SYSTEM 

 MICROSCOPIC ANATOMY 

 Distinguish between afferent (sensory) and efferent (motor) neurons. 

 Identify and describe the parts of a neuron: dendrites, cell body (soma), axon hillock, 
axon, nodes of Ranvier, synaptic bouton (terminal). 

 List and diagram the three basic structural classifications of neurons: multipolar, bipolar, 
and unipolar. 

 Give the location and function of the four types of neuroglial cells of the CNS: 
astrocytes, oligodendrocytes, microglia, and ependymal cells. 

 Give the location and function of the two types of neuroglial cells of the PNS: Schwann 
cells and satellite cells 

 Explain the regulation of the open vs. closed states of the following channels: 1) leak 
channels, 2) ligand gated channels, 3) mechanically gated channels, and 4) voltage gated 
channels. 

 List and explain the factors that contribute to the resting membrane potential. 

 Distinguish between graded potentials and action potentials. Define subthreshold 
potentials, excitatory post synaptic potentials (EPSPs), and inhibitory post synaptic 
potentials (IPSPs). 

 List the phases of an action potential and the ion channels responsible for each phase. 

 Compare and contrast continuous and salutatory conduction.  

 List and explain the factors that determine the speed of neuronal conduction.  

 Explain the events of signal transmission at a chemical synapse, including types of 
neurotransmitters, types of post synaptic receptors, and mechanisms for signal 
amplification or termination. 

 Define spatial and temporal summation of postsynaptic potentials. 

 SPINAL CORD 



 Describe the three connective tissue coverings (meninges) that encircle the brain and 
spinal cord, and list the spaces between each meningeal layer. 

 Identify the following structures seen on spinal cord cross section and list the neurons 
contained within each: 
o grey matter 
 dorsal (posterior) horns 
 ventral (anterior) horns 
 lateral (interomediolateral) horns 
 grey commisure 
 central canal 

o white matter 
 dorsal (posterior) columns 
 ventral (anterior) columns 
 lateral columns 
 ventral (anterior) white commisure 

o dorsal root (with dorsal root ganglia) 
o ventral root 

 Define endoneurium, perineurium, and epineurium. 

 Describe the origin and distribution of the: 1) cervical plexus, 2) brachial plexus, 3) 
lumbar plexus, and 4) sacral and coccygeal plexi. 

 Diagram the afferent and efferent neural pathways in the following reflexes: 1) stretch 
reflex, 2) Golgi tendon reflex, and 3) flexor- crossed extensor reflex. 

 BRAIN 

 Describe how the three primary brain vesicles (prosencephalon, mesencephalon, and 
rhombencephalon) develop into the four principle parts of the brain (cerebrum, 
cerebellum, diencephalon, and brain stem). 

 Discuss the location of and processes by which cerebrospinal fluid is produced, 
circulates, and is reabsorbed into the venous system. 

 Describe the structures and functions of the following portions of the brain stem: 1) 
medulla oblongata, 2) pons, 3) midbrain, and 4) reticular formation. 

 Trace the pathways of axons travelling through the three cerebellar peduncles (superior, 
middle, and inferior cerebellar peduncles) and give the function of each. 

 Describe the components and functions of the diencephalon: 1) thalamus, 2) 
hypothalamus, 3) epithalamus, and 4) circumventricular organs. 

 Describe the gyri, sulci, fissures, and lobes of the cerebral cortex. List the functional 
areas of the cerebrum. 

 CRANIAL NERVES 

 Complete the following table; 

Cranial Nerve 
Number 

Cranial Nerve Name Type (Motor, 
Sensory, or 

Mixed) 

Cranial 
Foramen 

Function 

I olfactory    

II optic    



III oculomotor    

IV trochlear    

V trigeminal  

 V1: ophthalmic    

V2: maxillary    

V3: mandibular    

VI abducens    

VII facial  

 temporal br.    

zygomatic br.    

buccal br.    

mandibular br.    

cervical br.    

VIII vestibulocochlear    

IX glossopharyngeal    

X vagus    

XI spinal accessory    

XII hypoglossal    

 

 AUTONOMIC NERVOUS SYSTEM 

 Compare the structural and functional differences of the somatic, sympathetic 
(thoracolumbar division), and parasympathetic (craniosacral) nervous systems.  

 Describe the neurotransmitters released from and the receptors found on: 
preganglionic neurons, postganglionic neurons, and target organs. 

 Explain how catecholamines and acetylcholine are synthesized and degraded. 

 Compare the location of the sympathetic autonomic ganglia (paravertebral and 
prevertebral) and parasympathetic ganglia. 

 Describe the neural pathways entering and exiting the paravertebral ganglia. 

 Give the major locations and effects of receptor activation for the following autonomic 

receptors: 1) Cholinergic; a) nicotinic, b) muscarinic and 2) Adrenergic; a) 1, b) 2, c) 

1, d) 2, e) 3.  



 SENSORY AND MOTOR PATHWAYS 

 List the sensory modalities and locations for the following sensory receptors: 
mechanoreceptors, thermoreceptors, nocioceptors, photoreceptors, chemoreceptors, 
and osmoreceptors. 

 Explain how the body can distinguish among touch, pressure, vibration, itch, tickle, and 
pain sensations. 

 Define proprioception and identify the receptors responsible. 

 Diagram the first, second, and third order neurons of the: 1) dorsal column-medial 
lemniscus pathway, 2) anterolateral spinothalamic pathway, and 3) trigeminothalamic 
pathway. List the functions of and levels of decussation for each pathway.  

 Compare the function and location of the primary somatosensory cortex with the 
primary motor cortex. 

 Diagram the upper and lower motor neurons of the direct/ pyramidal (lateral 
corticospinal, anterior corticospinal, and corticobulbar tracts) and the indirect/ 
extrapyramidal (rubrospinal, tectospinal, vestibulospinal, and medial and lateral 
reticulospinal tracts). 

 Explain the interaction between the basal ganglia and the cerebellum in modulating 
controlled, coordinated movements. 

 

 SPECIAL SENSES 

 Explain how refraction, accommodation, and pupillary constriction/ dilation allow for 
formation of an image on the retina. 

 Diagram the neural pathways from retina to primary visual cortex in the occipital lobes. 

 Explain the physiology of hearing, from pressure waves striking the tympanic membrane 
to inner hair cell depolarization and action potentials along CN VIII. 

 Describe the structure of the semicircular canals, the vestibule, and the cochlea. Name 
the three scala of the cochlea, and how they relate to the oval and round windows. 

 Diagram the neural pathway from CN VIII to the primary auditory cortex. 

 Explain how the body senses static and dynamic equilibrium. 

ENDOCRINE SYSTEM 

 Distinguish among endocrine, paracrine, and autocrine hormones. 

 Compare and contrast between the lipid soluble hormones (steroid, thyroid, and nitric 
oxide) and the water soluble hormones (amine, peptide, and eicosanoid hormones), in 
terms of transport in the blood, location of receptors, and mechanism of hormone 
action. 

 Explain the hypothalamic- pituitary axis (HPA) as it relates to the hypophyseal portal 
system. 

 For the following cells of the anterior pituitary, give: 1) the hormone(s) released, 2) the 
releasing hormone which stimulates secretion, and 3) the inhibiting hormone, which 
suppresses secretion (if applicable): somatotrophs, thyrothrophs, gonadotrophs, 
lactotrophs, and corticotrophs. 

 Discuss the principal effects of the following anterior pituitary hormones on target 
tissues: human growth hormone, thyroid stimulating hormone, follicle stimulating 



hormone, luteinizing hormone, prolactin, adrenocorticotrophic hormone, and 
melanocyte stimulating hormone. 

 Explain the regulation and effects of the posterior pituitary hormones, oxytocin and 
antidiuretic hormone. 

 Explain the regulation of secretion and the actions of thyroid hormones T3 and T4. 

 Discuss the regulation of parathyroid hormone (parathyroid gland) and calcitonin 
(parafollicular cells of the thyroid) as they relate to blood calcium levels. 

 List the three layers of the adrenal cortex and the hormones produced in each. List the 
effects of mineralocorticoids, glucocorticoids, and androgens. 

 Explain how blood glucose is maintained within a narrow range through the levels and 
actions of insulin and glucagon. 

 List the four cells of the pancreatic islets and hormones produced in each. 

 Explain how circadian rhythms are regulated by the pineal gland and melatonin. 

CARDIOVASCULAR SYSTEM 

 BLOOD 

 Explain the function of the following components of blood: 
o plasma 

 proteins 

 albumins 

 globulins 

 fibrinogen 
 water 
 other solutes 

 electrolytes (Na+, K+, Ca2+, etc.) 

 nutrients (glucose, amino acids) 

 gases (O2, CO2) 

 hormones 
o formed element 

 platelets (thrombocytes) 
 white blood cells (leukocytes) 

 neutrophils 

 lymphocytes 

 monocytes 

 eosinophils 

 basophils 
 red blood cells (erythrocytes) 

 Distinguish between granular and agrannular leukocytes. 

 Describe the process of hemopoiesis (hematopoiesis) and the role/ regulation of 
erythropoietin and thrombopoietin. 

 Explain how and where damaged red blood cells are destroyed and hemoglobin 
components are recycled.  

 List the steps of diapedesis (emigration) of leukocytes. 

 Describe the three mechanisms which contribute to hemostasis: vascular spasm, 
platelet plug formation, and blood clotting. 



 Explain the extrinsic, intrinsic, and common pathways in the blood clotting cascade. 

 Distinguish between antigens and antibodies as they related to the ABO blood types. 

 HEART 

 Describe the three layers of the pericardium and the three layers of the ventricular wall. 

 Trace the flow of blood through the chambers of the heart and through the systemic 
and pulmonary circulations. 

 Describe the location, structure, and function of the valves of the heart. Distinguish 
between semilunar and atrioventricular valves. 

 List the major vessels of the coronary circulation, from aorta to coronary sinus. 

 Explain how the presence of intercalated discs and gap junctions prevents ‘recruitment 
of motor units’ in cardiac muscle. 

 Compare the action potentials of a neuron, a SA nodal cell, and a ventricular myocyte.  

 List the five phases of the cardiac cycle and in each phase, discuss: 1) electrical activity, 
2) changes in atrial, ventricular, and aortic pressures, 3) changes in ventricular volume, 
4) changes in valve state (open or closed), and 5) heart sounds. 

 Define the following: cardiac output, stroke volume, preload, afterload, and 
contractility. 

 Explain the Frank- Starling law of the heart. 

 VASCULATURE AND HEMODYNAMICS 

 Describe the structure and function of the three layers of blood vessels. 

 Correlate the structure of different vessels to their function: elastic arteries, muscular 
arteries, arterioles, capillaries, venules, and veins. 

 List the three types of capillaries and their location in the body. 

 Give the four pressures that determine filtration and reabsorption across the capillary 
barrier. Explain how these pressures are summed to explain Starling’s law of the 
capillaries. 

 Explain how pressure, resistance, and venous return regulate cardiac output. 

 List the determinants of peripheral (systemic) vascular resistance. 

 Explain the relationship between cross sectional area and blood velocity, and discuss 
how velocity changes from aorta to vena cavae. 

 Explain blood pressure regulation via: 1) baroreceptors, 2) chemoreceptors, and 3) 
hormonal regulation, including norepinephrine, epinephrine, angiotensin II, 
aldosterone, antidiuretic hormone, and atrial natriuretic peptide. 

 Define the four types of shock, and how negative feedback loops can return the mean 
arterial blood pressure back into physiologic ranges. 

 Give the branches and distributions of the arteries in Appendix 2. 

 In the fetal circulation, explain the function of the: 1) ductus arteriosus, 2) foramen 
ovale, 3) ductus venosus, 4) umbilical vein, and 5) umbilical arteries. Explain how these 
vessels change in the adult circulation. 

LYMPHATIC SYSTEM 

 Compare the components of the lymphatic system to the vascular system. 

 Explain the formation and flow of lymph from interstitial spaces to the vascular space. 



 Distinguish between primary and secondary lymphatic tissues and organs: thymus, 
lymph nodes, spleen, and lymphatic nodules. 

 Compare innate immunity to adaptive immunity. 

 List the first and second lines of defense of innate immunity. 

 List the five phases of neutrophil and macrophage phagocytosis. 

 List the substances which contribute to vasodilation, increased permeability, and the 
inflammatory response. 

 Explain the maturation and function of T and B cells in adaptive immunity. 

 Compare cell mediated immunity to antibody mediated immunity. 

 Explain how exogenous and endogenous antigens are processed. 

 Explain the complement system and its role in immunity. 

RESPIRATORY SYSTEM 

 Describe the location, function, and anatomy of the following structures of the 
respiratory system: nose, nasopharynx, oropharynx, laryngopharynx, larynx, trachea, 
bronchi (primary, secondary, and tertiary, bronchioles, and alveoli. 

 Distinguish parietal from visceral pleura. 

 Describe the structure and function of the cellular components of an alveolus. 

 Discuss the differences among pulmonary ventilation, external respiration, and internal 
respiration. 

 Apply Boyle’s Law to pulmonary ventilation. Explain how surface tension, alveolar 
compliance, and airway resistance alter pulmonary ventilation. 

 List the four lung volumes and the four lung capacities. Calculate each lung capacity as 
the sum of two or more lung volumes. 

 Calculate minute ventilation, alveolar ventilation rate, and the FEV1/ FVC ratio. 

 Explain Henry’s Law, Dalton’s Law, and Fick’s Law of Diffusion, as they apply to internal 
and external respiration.  

 Use the oxy- hemoglobin dissociation curve to explain changes in oxygen saturation in 
the pulmonary arteries (systemic veins) and pulmonary veins (systemic arteries). Explain 
how these values are changed by the Bohr effect. 

 Explain the chloride shift in terms of the carbonic anhydrase equation. 

 Explain how the medullary rhythmicity area, the pneumotaxic area, and the apneustic 
area of the brain stem control ventilation. 

 Explain the various stimuli that affect ventilation rate (hyperventilation or 

hypoventilation) and depth (  tidal volume). Explain how VA controls PCO2, while PCO2 
control VA. 

DIGESTIVE SYSTEM 

 Describe the types of tissue in each layer of the GI tract: mucosa, submusoca, muscularis 
externa, and serosa. 

 List the sublayers of each layer of the GI tract. 

 Discuss the functions of the myenteric and submucosal plexi and how they are regulated 
by the autonomic nervous system. 

 Discuss the visceral and parietal peritoneum. 

 Describe the location, function, anatomy, and histology of the esophagus. 



 Compare the mucosa and muscularis externa of the esophagus, stomach, small 
intestines, and large intestines. 

 List the functions of the cells of the mucosa of the stomach: surface mucous cells, 
mucous neck cells, parietal cells, chief cells, and G cells.  

 Explain how the parietal cells utilize the carbonic anhydrase reaction to produce 
stomach acid.  

 List the functions of the cells of the mucosa of the small intestines: absorptive cells, 
goblet cells, enteroendocrine cells, and Paneth cells. 

 Explain how carbohydrates, proteins, and lipids are digested and absorbed into the 
enterohepatic circulation. 

 Describe the endocrine and exocrine portions of the pancreas. Diagram how and why 
pancreatic fluid enters the duodenum. 

 Describe the macroscopic and microscopic anatomy of the liver. Diagram how and why 
bile produced in the liver enters the duodenum. 

 Explain how the autonomic and endocrine system regulates the cephalic, gastric, and 
intestinal phases of digestion. 

 Explain how carbohydrates, proteins, and lipids are metabolized. 

 Compare metabolism (anabolism and catabolism)during the absorptive and 
postabsorptive states. 

RENAL SYSTEM 

 Identify the following regions of the internal anatomy of the kidneys: renal cortex, renal 
medulla, renal pelvis, renal columns, renal pyramids, renal papilla, and minor and major 
calicies. 

 Diagram the flow of blood from renal artery to renal vein. 

 Describe the structure of the renal corpuscle and renal tubules. 

 List the portions of the renal tubule and which type of epithelium is found in each. 

 Distinguish between cortical and juxtamedullary nephrons. Explain the components, 
location, and function of the juxtaglomerular apparatus. 

 List and explain the four basic processes of urine production: filtration, reabsorption, 
secretion, and excretion. 

 Explain the four variables that determine net filtration pressure (NFP). Compare NFP to 
glomerular filtration rate (GFR).  

 Explain GFR autoregulation via NFP regulation, tubuloglomerular feedback, neural and 
hormonal regulation of GFR. 

 Explain the reabsorption mechanisms of the: proximal convoluted tubule, ascending 
loop of Henle, early distal convoluted tubule, late distal convoluted tubule and collecting 
ducts. 

 Explain the hormonal (renin- angiotensin- aldosterone, ADH, ANP,and PTH) regulation of 
electrolyte and water reabsorption. 

 Explain how the countercurrent multiplier and the corticomedullary gradient allow for 
concentrated or dilute urine. 

 List the normal (and abnormal) constituents of urine. 

 Explain clearance as it applies to normal urine function. Compare the clearance of 
glucose, creatinine, and para-amino hippuric acid. 

 



APPENDIX 1 

 

Muscles that produce facial expressions 

MUSCLE ORIGIN INSERTION ACTION 

Occipitofrontalis 

 frontal belly 

 occipital belly 

   

Orbicularis oris    

Zygomaticus major    

Zygomaticus minor    

Levator labii superioris    

Depressor labii inferioris    

Depressor anguli oris    

Levator anguli oris    

Buccinator    

Risorius    

Mentalis    

Platysma    

Orbicularis oculi    

Corrugator supercilli    

 

Muscles that move the eyeballs (extrinsic muscles of the eyes) and upper eyelid 

MUSCLE ORIGIN INSERTION ACTION 

Superior rectus    

Inferior rectus    

Lateral rectus    

Medial rectus    



Superior oblique    

Inferior oblique    

Levator palpebrae superioris    

 

Muscles that move the mandible and assist in mastication 

MUSCLE ORIGIN INSERTION ACTION 

Masseter    

Temporalis    

Medial pterygoid    

Lateral pterygoid    

 

Muscles of the anterior neck that assist in deglutition 

MUSCLE ORIGIN INSERTION ACTION 

Suprahyoid Muscles  

Digastric    

Stylohyoid    

Mylohyoid    

Geniohyoid    

Infrahyoid Muscles  

Omohyoid    

Sternohyoid    

Sternothyroid    

Thyrohoid    

 

Muscle of the neck that move the head 

MUSCLE ORIGIN INSERTION ACTION 

Sternocleidomastoid    



Semispinalis capitis    

Splenius capitus    

Longissimus capitus    

 

Muscles of the abdomen that protect abdominal viscera and move the vertebral column 

MUSCLE ORIGIN INSERTION ACTION 

Rectus abdominus    

External oblique    

Internal oblique    

Transverse abdominus    

Quadratus lumborum    

 

Muscles of the thorax that assist in breathing 

MUSCLE ORIGIN INSERTION ACTION 

Diaphragm    

External intercostals    

Internal intercostals    

 

Muscles of the thorax that move the pectoral girdle (scapula and clavicle) 

MUSCLE ORIGIN INSERTION ACTION 

Anterior Thoracic Muscles  

Subclavius    

Pectoralis minor    

Serratus anterior    

Posterior Thoracic Muscles  

Trapezius    

Levator scapulae    



Rhomboid major    

Rhomboid minor    

 

Muscles of the thorax and shoulder that move the humerus 

MUSCLE ORIGIN INSERTION ACTION 

Axial Muscles  

Pectoralis major    

Latissimus dorsi    

Scapular Muscles  

Deltoid    

Subscapularis    

Supraspinatus    

Infraspinatus    

Teres major    

Teres minor    

Coracobrachialis    

 

Muscles of the arm that move the radius and ulna 

MUSCLE ORIGIN INSERTION ACTION 

Forearm Flexors  

Biceps brachii    

Brachialis    

Brachioradialis    

Forearm Extensors  

Triceps brachii    

Anconeus    

Forearm Pronators  



Pronator teres    

Pronator quadratus    

Forearm Suppinator  

Supinator    

 

Muscles of the forearm that move the wrist, hand, thumb, and fingers 

MUSCLE ORIGIN INSERTION ACTION 

Superficial Anterior Flexor    

Flexor carpi radialis    

Palmaris longus    

Flexor carpi ulnaris    

Flexor digitorum 
superficialis 

   

Deep Anterior Flexor    

Flexor pollicus longus    

Flexor digitorum 
profundus 

   

Superficial Posterior Extensor    

Extensor carpi radialis    

Extensor carpi radialis 
brevis 

   

Extensor digitorum    

Extensor digiti minimi    

Extensor carpi ulnaris    

Deep Posterior Extensor    

Abductor pollicus longus    

Extensor pollicus brevis    

Extensor pollicus longus    



Extensor indicis    

 

Muscles of the neck and back that move the vertebral column 

MUSCLE ORIGIN INSERTION ACTION 

Splenius    

Splenius capitis    

Splenius cervicis    

Erector Spinae    

Iliocostalis (Lateral) Group    

Iliocostalis cervicis    

Iliocostalis thoracis    

Iliocostalis lumborum    

Longissimus 
(Intermediate) Group 

   

Longissimus  capitis    

Longissimus cervicis    

Longissimus thoracis    

Spinalis (Medial) Group    

Spinalis capitis    

Spinalis cervicis    

Spinalis thoracis    

Transversospinales    

Semispinalis capitis    

Semispinalis cervicis    

Semispinalis thoracis    

Multifidus    

Rotatores    



Segmental    

Interspinales    

Intertransversarii    

Scalenes    

Anterior scalene    

Middle scalene    

Posterior scalene    

 

Muscles of the gluteal region that move the femur 

MUSCLE ORIGIN INSERTION ACTION 

Iliopsoas    

Psoas major    

Iliacus    

Gluteus maximus    

Gluteus medius    

Gluteus minimus    

Tensor fasciae latae    

Piriformis    

Obturator internus    

Obturator externus    

Superior gemellus    

Inferior gemellus    

Quadratus femoris    

Adductor longus    

Adductor brevis    

Adductor magnus    

Pectineus    



 

Muscles of the thigh that move the femur, tibia, and fibula 

MUSCLE ORIGIN INSERTION ACTION 

Medial (Adductor) 
Compartment 

   

Adductor magnus    

Adductor longus    

Adductor brevis    

Pectineus    

Gracilis    

Anterior (Extensor) 
Compartment 

   

Quadriceps femoris    

Rectus femoris    

Vastus lateralis    

Vastus medialis    

Vastus intermedius    

Sartorius    

Posterior (Flexor) 
Compartment 

   

Hamstrings    

Biceps femoris    

Semitendinosus    

Semimembranosus    

 

Muscles of the leg that move the foot and toes 

MUSCLE ORIGIN INSERTION ACTION 

Anterior Compartment    



Tibialis anterior    

Extensor hallicus longus    

Extensor digitorum longus    

Fibularis (Peroneus) 
tertius 

   

Lateral (Fibular) Compartment    

Fibularis (Peroneus) 
longus 

   

Fibularis (Peroneus) brevis    

Superficial Posterior 
Compartment 

   

Gastrocnemius    

Soleus    

Plantaris    

Deep Posterior Compartment    

Popliteus    

Tibialis posterior    

Flexor digitorum longus    

Flexor hallicus longus    

APPENDIX 2 

 

Ascending Aorta 

 right and left coronary arteries 

Arch of the Aorta 

 brachiocephalic trunk 

  right common carotid artery 

  right subclavian artery 

 left common carotid artery 

 left subclavian artery 



Thoracic Aorta 

 pericardial arteries 

 bronchial arteries 

 esophageal arteries 

 mediastinal arteries 

 posterior intercostal arteries 

 subcostal arteries 

 superior phrenic arteies 

Abdominal Aorta 

 inferior phrenic arteries 

 lumbar arteries 

 median sacral arteries 

 celiac trunk 

  common hepatic artery 

   hepatic artery 

   right gastric artery 

   gastroduodenal artery 

  left gastric artery 

  splenic artery 

   pancreatic artery 

   left gastroepiploic artery 

   short gastric artery 

 superior mesenteric artery 

  inferior pancreaticoduodenal artery 

  jejunal artery 

  ileocolic artery 

  right colic artery 

  middle colic artery 



 suprarenal arteries 

 renal arteries 

 gonadal arteries 

  testicular or ovarian arteries 

 inferior mesenteric artery 

  left colic artery 

  sigmoid artery 

  superior rectal artery 

 common iliac arteries 

  external iliac arteries 

   femoral artery 

   popliteal artery 

    anterior tibial artery 

    posterior tibial artery 

  internal iliac arteries 

Brachiocephalic Trunk 

 right subclavian artery 

 internal thoracic (mammary) artery 

 vertebral artery 

 axillary artery 

 brachial artery 

 radial artery 

 ulnar artery 

 superficial palmar artery 

 deep palmar artery 

 right common carotid artery 

  external carotid artery 

  internal carotid artery 


